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KEPORT   OF 

THE  INTERNATIONAL  COMMITTEE 

ON  ATOMIC  WEIGHTS. 


The  Council  has  ordered  the  following  letter  and  report  to  be 
printed  in  the  Journal  and  Proceedings  of  the  Society  : 

Government  Laboratory, 
Clement's  Inn  Passage, 

Strand,  London,  W.C. 

29«/i  October,  1908. 
Gentlemen, 

I  beg  to  forward  you,  for  presentation  to  the  Council  of  the 
Chemical  Society,  the  Report  of  the  International  Committee  on 
Atomic  Weights,  1909,  to  which  I  'have  affixed,  as  desired  by  them, 
the  signatures  of  Professors  Ostwald  and  Urbain. 

The  general  revision  of  the  values  of  the  atomic  weights  of  the 
elements,  based  on  the  fundamental  values  for  hydrogen,  nitrogen,  the 
halogens,  silver,  etc.,  as  ascertained  by  the  laborious  and  accurate  deter- 
minations which  have  been  made  in  various  laboratories  during  recent 
years,  and  to  which  reference  was  made  in  preceding  Reports,  has  now 
been  completed  and  the  Table  submitted  with  the  present  Report 
embodies  the  results  of  the  re-calculations.  A  number  of  atomic  weights 
are  shown  to  be  slightly  influenced  by  the  adoption  of  the  new  values, 
but  the  changes  thus  introduced  are,  it  must  be  admitted,  less 
profound  than  was  generally  anticipated.  Certain  of  the  values  still 
remain  affected  by  errors  far  larger  than  those  introduced  by  the  selec- 
tion of  a  particular  fundamental  value  of  the  element  with  which 
comparison  is  made. 

I  am,  Gentlemen, 

Your  obedient  Servant, 

T.   E.  THORPE. 
The  Hon.  Secretaries, 

The  Chemical  Society, 
Bwlington  House, 
London,  W. 

Report  of  the  International  Committee  on  Atomic  Weights,  1909. 

Since  the  publication  of  our  last  Report,  several  important  memoirs 
upon  atomic  weights  have  appeared  containing  data  of  fundamental 
significance.     They  may  be  summarised  as  follows  : 


Hydrogen.— W.  A.  Noyes  {J.  Amer.  Chem.  Soc,  1907,  29,  1718) 
has  made  complete  syntheses  of  water  in  five  series  of  determinations. 
The  first  series,  however,  was  defective,  and  is  therefore  not  published 
by  the  author.  In  mean,  the  four  successful  series  give  H  =  1  '00787, 
as  compared  with  Morley's  figure,  1-00762.  The  general  mean  of  these 
values,  combined  with  all  other  trustworthy  determinations,  is 
r00779.  The  rounded-off  value,  1*008,  is  therefore  retained  in  the 
table. 

Chlorine.— l^oyes  and  Weber  (/.  Amer.  Chem.  Soc,  1908,  30,  13) 
have  effected  the  synthesis  of  hydrochloric  acid,  weighing  the  hydrogen 
in  palladium,  the  chlorine  in  potassium  chloroplatinate,  and  also 
the  hydrochloric  acid  produced  by  the  union  of  the  two  elements. 
From  the  ratio  H  :  CI,  Cl  =  35-458,  when  H=l-00779.  From  the 
ratio  H:HC1,  01  =  35-457. 

The  same  ratios  have  also  been  measured  by  Edgar  {Proc.  Roy.  Soc, 
1908,  81,^,  216)j  but  by  a  different  method.  The  hydrogen,  as 
in  former  determinations,  was  weighed  in  palladium,  but  the  chlorine 
was  prepared  by  the  electrolysis  of  fused  silver  chloride,  and  weighed 
in  the  liquid  form.  The  hydrogen  chloride  was  weighed  directly 
in  three  experiments,  and  in  two  others  after  absorption  in  water. 
From  the  ratio  H  :  CI,  CI -35-468.  From  the  ratio  H:HC1, 
01  =  35-467.  With  Morley's  value  for  H,  the  results  are  nearer 
01  =  35-46.  Taking  all  the  data  together,  the  value  01  =  35*46  seems 
to  be  as  near  the  truth  as  can  be  positively  asserted  now.  This 
includes  the  former  work  of  Dixon  and  Edgar,  and  the  density 
determinations  by  Guye  and  Gazarian. 

Sulphur.* — From  eighteen  determinations  of  the  density  of  hydrogen 
sulphide,  Baume  and  Perrot  deduce  the  value  8  =  32*070.  In  an 
earlier  investigation  by  Baume,t  who  determined  the  density  of 
sulphur  dioxide,  he  found  lower  values  for  S.  The  figure  32*07, 
however,  is  in  close  agreement  with  the  value  obtained  by  Kichards 
and  Jones,  when  Ag=  107*88,  and  is  doubtless  very  nearly  true. 

Lead. — Atomic  weight  determined  by  Baxter  and  Wilson  (Proc 
Amer.  Acad.,  43,  365)  from  analyses  of  the  chloride.  With 
Ag=107-93,  Pb  =  207-19.  With  Ag=107*88,  Pb  =  20710.  This 
value  is  still  much  higher  than  that  previously  accepted. 

Cadmium. — Blum  {Thesis,  University  of  Pennsylvania,  1908)  has 
attempted  to  determine  the  atomic  weight  of  cadmium  by  conversion 
of  the  oxide  into  the  sulphide.  The  values  obtained  range  from 
112*50  to  112*88,  and  are  admittedly  of  slight  significance. 

Tellurium. — In  an  elaborate  memoir  upon  the  atomic  weight  of 

*  Private  communication  from  Prof.  P.  A.  Guye. 

+  J.  Chim.  Phys.,  1908,  6,  1.  Baume  also  determined  the  densities  of  methyl 
oxide  and  methyl  chloride. 
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tellurium,  Baker  and  Bennett  (Trans.,  1907,  91, 1849)  give  determina- 
tions by  two  new .  methods.  By  heating  tellurium  dioxide  with 
sulphur  in  such  a  way  that  only  sulphur  dioxide  could  escape,  the 
ratio  Te02  to  SOg  was  determined.  From  the  mean  of  twenty-five 
determinations,  Te  =  127-609.  By  direct  conversion  of  tellurium  into 
the  tefcrabromide,  the  mean  of  eighteen  determinations  was 
Te=127-601,  when  Br  =  7996.  Referred  to  Br  =  79-92,  this  becomes 
127  =  54.  Several  analyses  of  tellurium  tetrachloride,  for  which  the 
details  are  not  published,  gave  values  for  Te  between  127*58  and 
127-64.  On  the  basis  of  the  modern  values  for  Ag,  01,  and  Br,  and 
with  due  regard  to  the  earlier  work  of  Pellini,  Gutbier,  Koethner, 
Norris,  Scott,  Staudenmaier,  and  others,  the  rounded-oif  figure, 
Te=  127*5,  seems  to  be  fairly  acceptable. 

Marckwald,"^  however,  by  careful  dehydration  of  telluric  acid,  found 
values  for  Te  ranging  from  126*65  to  126*94.  Six  experiments  were 
made,  the  mean  of  five,  rejecting  the  lowest  of  all,  being  Te  =  126*85. 
This  falls  below  the  atomic  weight  of  iodine,  and  is  therefore  in 
harmony  with  the  periodic  classification.  In  vieW  of  the  general 
agreement  between  other  investigators  in  favour  of  a  higher  figure, 
Marckwald's  work  cannot  be  accepted  without  confirmation.  The 
controversy  over  tellurium  is  evidently  not  ended. 

Rhodiu7n. — H iittlinger  (Z>iss.,  Erlangen,  1907),  working  in  Gutbier' s 
laboratory,  made  three  reductions  in  hydrogen  of  rhodium  pentamine 
chloride.  His  results,  which  seem  to  be  preliminary  in  character,  are 
practically  identical  with  those  obtained  by  Seubert  and  Kobbe,  whose 
value  for  rhodium  has  been  accepted  since  1890.  No  change  in  this 
atomic  weight  is  needed. 

Palladium. — Woernle  {Sitzungsber.  phys.  med.  Soz.  Erlangen^  38, 
296)  made  seven  analyses  of  palladosamine  chloride :  two  by 
reductions  in  hydrogen,  three  electrolytically.  The  mean  value 
obtained  was  Pd  =  106*708,  presumably  computed  with  the  old  figures 
for  N  and  01. 

Haas  (Diss.,  Erlangen,  1908),  from  similar  reductions  of  pallados- 
amine bromide,  found  Pd  =  106*75,  calculated  with  N  =  14*037  and 
Br  =  79*953.  These  determinations,  like  those  of  Krell,  were  made 
under  the  direction  of  Professor  Gutbier.  The  results  obtained  by 
Krell,  Woernle,  and  Haas  agree  well  together,  and  also  with  Amberg's 
determinations,  and  ane  probably  quite  accurate.  Recomputed,  with 
modern  values  for  N  and  01,  Pd  =  106*7  very  nearly,  with  an 
uncertainty  of  not  over  0*05. 

Lower  values  were  found  by  Kemmerer  (Thesis,  University  of 
Pennsylvania,  1908),  working  under  Professor  Edgar  F.  Smith.     By 

*  Ber.,  1907,  40,  4730.  For  a  criticism  of  Marckwald,  see  Baker,  Chem.  News, 
1908,  97,  209. 
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reduction  in  hydrogen,  palladosamine  chloride  gave  Pd  =  106-399  and 
106*442  as  the  means  of  two  series  of  observations.  From 
palladosamine  cyanide  the  value  Pd=  106*458  was  obtained.  The 
mean  of  fifteen  determinations,  taken  as  one  series,  gave  Pd=  106*434. 
The  more  concordant  values  cited  above  seem  to  be  more  trustworthy, 
at  least  so  far  as  present  evidence  permits  us  to  judge.  Kemmerer's 
computations  were  made  with  N==  14*01  and  CI  =  35*473. 

Europium. — From  analyses  of  the  octahydrated  sulphate,  Jantsch 
{Compt.  rend.,  1908,146,  473)  finds  Eu=152*03,  when  8  =  32*06  and 
H  =  1*008.  The  round  number  152  is  retained  in  the  table.  This  is 
probably  the  nearest  significant  figure. 

Erbium. — By  repeated  fractionation  of  erbium  compounds,  Hofmann 
and  Burger  {Ber.,  1908,  41,  308)  have  isolated  an  oxide  of  slightly 
higher  molecular  weight  than  that  of  the  old  erbia.  To  the  new 
metal  thus  indicated  they  assign  the  name  ''  neo-erbium,"  and  by 
synthesis  of  the  sulphate  they  find  its  probable  atomic  weight  to  be 
167*43.  The  rounded-o£E  figure  167*4  is  given  provisionally  in  the 
table,  to  stand  until  more  complete  data  have  been  obtained. 

Ytterbium. — That  the  old  ytterbium  is  a  mixture  of  two  elements 
has  been  proved  by  Urbain  (Compt.  rend.,  1907,  145,  759,  November 
4,  1907.  See  also  Compt.  rend.,  1908,  146,  406,  and  Ghem.  Zeit., 
1908,  32,  730),  in  Paris,  and  Auer  von  Welsbach,^  in  Vienna,  working 
almost  simultaneously  and  independently.  In  his  earlier  paper, 
Urbain  names  the  two  elements  "  neoytterbium "  and  "lutecium," 
with  approximate  atomic  weights  of  170  and  174  respectively.  In 
his  second  memoir,  Urbain  gives  atomic  weights  for  a  series  of 
ytterbium  fractionations,  ranging  from  170*6  to  174*02.  Welsbach, 
whose  work  appeared  later  thi-n  Urbain's,  names  the  two  elements 
"  aldebaranium,"  atomic  weight  172*90,  and  "cassiopeium,"  atomic 
weight  174*23.  Since  Urbain  has  clear  priority,  his  nomenclature 
should  be  preferred,  but  the  ato'mic  weights  need  to  be  more  sharply 
determined.  Incidentally,  Urbain  notes  that  the  atomic  weight 
of  thulium  is  lower  than  168*5. 

Columbium. — A  concordant  series  of  determinations  made  under 
the  direction  of  Edgar  F.  Smith  t  give  columbium  an  atomic  weight 
of  93  5.     This  is  lower  than  the  value  hitherto  accepted. 

Radium.— ThQY^Q  (Proc.  Roy.  Soc,  1908,  80,  A,  298)  has  re- 
determined the  atomic  weight  of  radium  by  analyses  of  the  chloride. 
In  mean  his  determinations,  calculated  with  Ag=  107*88  and 
01  =  35*46,  give  Ila  =  226*64.  Thorpe,  however,  gives  preference  to 
the  determinations  by  Mme.  Curie,  who  worked  with  larger  quantities 

*  Monatsh.y  29,  181,  Feb.,  1908.     Read  before  the   Vienna  Academy,  Dec.  19, 

1007. 
1    Private 'communication.     The  details  are  shortly  to  be  published. 


of  material,  regarding  his  own  work  as  confirmatory.  The  re- 
calculated value  is  226*4. 

In  their  Report  for  1908  this  Committee  recognised  the  fact  that 
a  general  revision  of  the  atomic  weight  table  was  desirable,  and  such 
a  revision  has  now  been  made.  Modern  investigations  have  shown 
that  the  fundamental  values  required  modification,  and  through  them 
many  other  atomic  weights  are  affected,  although  the  changes  thus 
brought  about  are  less  important  than  they  were  generally  supposed 
to  be.  Many  atomic  weights  remain  practically  unaltered,  and  in 
few  instances  are  the  changes  large,  as  a  comparison  of  the  new  table 
with  its  predecessors  will  show.  A  careful  scrutiny  of  all  the  evidence 
was,  however,  none  the  less  necessary,  and  the  table  now  offered  gives 
the  results  thus  obtained. 

The  fundamental  atomic  weights,  the  standards  of  reference 
employed  in  the  calculations,  are  as  follows ;  when  0  =  16. 

H,     1-008.  Br,     79-916. 

G,  12-00  Ag,  107-880. 

N,  14-007.  K,      39095. 

CI,  35-460.  S,      32-070. 

The  value  for  silver  is  possibly  a  trifle  too  low,  by  from  three  to 
five  units  in  the  third  decimal  place.  A  combination  of  the  best 
measurements  gives  Ag  =  107-883.  In  this  case,  and  in  others  as 
well,  the  second  place  of  decimals  is  given  in  the  table,  the  third 
place  being  uncertain.  Thus  we  have  K,  39-10,  N,  14-01,  Br,  79*92, 
&c.     Only  with  hydrogen  is  the  third  place  retained. 

In  adjusting  the  other  atomic  weights,  the  determinations  by 
Richards  *  and  his  colleagues  have  generally  been  given  preference. 
They  are  certainly  entitled  to  the  highest  weight,  but  probably  not 
to  exclusive  consideration.  The  work  of  Guye  and  his  associates  at 
Geneva,  and  the  recent  direct  measurements  of  the  chlorine-hydrogen 
ratio  are  also  of  very  great  importance.  It  is  to  work  of  this  order  that 
we  must  look  for  ultimate  precision.  Important  investigations  upon 
atomic  weights  are  now  being  carried  out  in  several  laboratories,  and 
our  knowledge  of  these  constants  will  doubtless  become  much  more 
exact  within  the  near  future. 

(Signed)     F.    W.  Clark, 

•  W.   OSTWALD, 

T.  E.  Thorpe, 
G.  Urbain. 

*  An  excellent  summary  of  the  Harvard  work  is  given  by  Richards  in  J.  Chim. 
Phys.,  1908,  6,  92. 
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International   Atomic    Weights. 


0  =  16. 

Aluminium Al  271 

Antimony Sb  1202 

Argon    A  399 

Arsenic     As  750 

Barium Ba  137-37 

Bismuth   Bi  208-0 

Boron    B  H'O 

Bromine    Br  79*92 

Cadmium Ccl  11240 

Csesium Cs  132-81 

Calcium Ca  4009 

Carbon C  12  00 

Cerium Ce  14025 

Chlorine   CI  35-46 

Chromium    Cr  52*1 

Cobalt  Co  58-97 

Columbium Cb  93'5 

Copper Cu  63-57 

Dysprosium Dy  162-5 

Erbium Er  167-4 

Europium Eu  152*0 

Fluorine    F  190 

Gadolinium Gd  157-3 

Gallium    Ga  •    69-9 

Germanium  Ge  725 

Glucinum Gl  91 

Gold Au  197-2 

Helium He  4-0 

Hydrogen H  1-008 

Indium  In  114-8 

Iodine  I  12692 

Iridium ...  Ir  1931 

Iron  Fe  5585 

Krypton    Kr  81-8 

Lanthanum La  1390 

Lead Pb  207-10 

Lithium    Li  7-00 

Lutecium..  Lu  174 

Magnesium  Mg  24*32 

Manganese    Mn  54*93 

Mercurj     Hg  200-0 


0  =  16. 

Molybdenum    Mo        96  0 

Neodymium Nd  144-3 

Neon Ne        20 

Nickel  Ni        58-68 

Nitrogen  N  14-01 

Osmium    Os  190-9 

Oxygen 0  16*00 

Palladium Pd  1067 

Phosphorus  P  31*0 

Platinum Pt  195  0 

Potassium K  39*10 

Praseodymium Pr  1406 

Radium Ra  226*4 

Rhodium  Rh  102*9 

Rubidium Rb        85*45 

Ruthenium  Ru  101*7 

Samarium Sa  150*4 

Scandium »..    So         44*1 

Selenium  Se         79*2 

Silicon  Si  28*3 

Silver    Ag  107*88 

Sodium Na        2300 

Strontium    Sr         87*62 

Sulphur    S  32*07 

Tantalum Ta  181*0 

Tellurium Te  1275 

Terbium    Tb  159*2 

Thallium Tl  204*0 

Thorium   Th  232*42 

Thulium   Tm  168*5 

Tin    Sn  119-0 

Titanium Ti         48-1 

Tungsten W  184*0 

Uranium  U  238*5 

Vanadium V  51*2 

Xenon  Xe  128 

Ytterbium  (Neoytterbium)  Yb  172 

Yttrium    Y  89*0 

Zinc  Zn        65*37 

Zirconium Zr        90*6 


INSTRUCTIONS  TO  ABSTRACTORS, 


GIVING   THE 


NOMENCLATURE    AND    SYSTEM    OF    NOTATION 

ADOPTED  IN  THE  ABSTRACTS. 


The  object  of  the  abstracts  of  chemical  papers  published  elsewhere 
than  in  the  Transactions  of  the  Society  is  to  furnish  the  Fellows  with 
a  concise  account  of  the  progress  of  chemical  science  from  month  to 
month.  It  must  be  understood  that  as  the  abstracts  are  prepared 
for  the  information  of  the  Fellows  in  general,  they  cannot  possibly  be 
made  so  full  or  so  detailed  as  to  obviate  on  the  part  of  those  who  are 
engaged  on  special  investigations  the  necessity  of  consulting  the 
original  memoirs. 

1.  Titles  of  papers  must  be  given  literally. 

2.  Before  beginning  to  write  the  abstract,  the  whole  of  the  original 
paper  must  be  read,  in  order  that  a  judgment  may  be  formed  of  its 
importance  and  of  the  scale  on  which  the  abstract  should  be  made. 

3.  In  the  case  of  papers  dealing  with  subjects  not  strictly  chemical, 
the  abstract  should  refer  only  to  matters  of  chemical  interest  in  the 
original. 

4.  The  abstract  should  consist  mainly  of  the  expression,  in  the 
abstractor's  own  words,  of  the  substance  of  the  paper. 

5.  The  abstract  should  be  made  as  short  as  is  consistent  with  a 
clear  and  accurate  statement  of  the  author's  results. 

6.  A  concise  statement  showing  the  general  trend  of  the  investigation 
should  be  given  at  the  commencement  of  those  abstracts  where  the 
nature  of  the  original  permits  of  it. 

7.  If  an  abstract  of  a  paper  on  the  same  subject,  either  by  the 
author  of  the  paper  abstracted,  or  by  some  other  author,  has  already 
appeared,  note  should,  as  a  rule,  be  made  of  this  fact. 

8.  Matter  which  has  appeared  once  in  the  Abstracts  is  not  to  be 
abstracted  again,  a  reference  being  given  to  the  volume  in  which  the 
abstract  may  be  found. 

9.  As  a  rule,  details  of  methods  of  preparation  or  analysis,  or 
generally  speaking  of  "v^ork,  are  to  be  omitted,  unless  such  details  are 
essential  to  the  understanding  of  the  results,  or  have  some  inde- 
pendent value.  Further,  comparatively  unimportant  compounds,  such 
as  the  inorganic  salts  of  organic  bases  or  acids,  should  be  mentioned 
quite  shortly.  On  the  other  hand,  data  such  as  melting  and  boiling 
points,  sp.  gr.,  specific  rotation,  &c.,  must  be  given  in  every  case  unless 
recorded  in  earlier  papers. 


Nomenclature. 

10.  Employ  namevS  such  as  sodium  chloride,  potassium  sulphate  for 
inorganic  compounds,  and  use  the  terminals  ous  and  ic  only  in  dis- 
tinguishing compounds  of  different  orders  derived  from  the  same 
elementary  radicle  ;  such,  for  instance,  as  mercurous  and  mercuric 
chlorides,  sulphurous  and  sulphuric  acids. 

11.  Term  compounds  of  metallic  radicles  with  the  OH-group 
hydroxides  and  not  hydrates,  the  name  hydrate  being  reserved  for  com- 
pounds supposed  to  contain  water  of  combination  or  crystallisation. 

12.  Term  salts  containing  an  amount  of  metal  equivalent  to  the 
displaceable  hydrogen  of  the  acid,  normal  and  not  neutral  salts,  and 
assign  names  such  as  sodium  hydrogen  sulphate,  disodium  hydrogen 
phosphate,  &c.,  to  the  acid  salts.  Basic  salts  as  a  rule  are  best  desig- 
nated merely  by  theiv  for mulcB. 

13.  Names  in  common  use  for  oxides  should  be  employed,  for 
example :  NO,  nitric  oxide  ;  COg,  carbon  dioxide  ;  'Pfi-^^^  phosphoric 
oxide ;  As^Og,  arsenious  oxide  ;  Yejd^,  ferric  oxide. 

14.  In  open  chain  compounds,  Greek  letters  must  be  used  to  indicate 
the  position  of  a  substituent,  the  letter  a  being  assigned  to  the  first 
carbon  atom  in  the  formula,  except  in  the  case  of  CN  and  COgH, 
for  example,  CHs-CHg-CHg-CHgl  a-iodobutane,  CHg-CHg-CHg'CN 
a-cyanopropane. 

15.  Isomeric  open  chain  compounds  are  most  conveniently  repre- 
sented as  substitution  derivatives  of  the  longest  carbon  chain  in  the 
formula ;  for  example, 

CH  •Ch'^^^'^'^'^Ch'  ^''  CH3-CH2-CHMe-CHMe-CH3 

should    be    termed    ySy-dimethylpentane,    not    methylethyU'sopropyl- 

raethane,    and    CH^>CH- CH<^^3^    or    CHg-CHMe-CHMe-CO^H 

should  be  termed  a^-dimethylbutyric  acid,  not  ayS^-trimethylpropionic, 
or  a-methyh'sovaleric,  or  methyksopropylacetic  acid. 

16.  Use  names  such  as  methane,  ethane,  &c.,  for  the  normal 
paraflans  or  hydrocarbons  of  the  On^2n+2  series  of  the  form 
CH3*[CH2]5*CH3,  &c.  Term  the  hydrocarbons  CgH^  and  CgHg  ethylene 
and  acetylene  respectively  (not  ethene  and  ethine).  Homologues  of 
the  ethylene  series  are  to  be  indicated  by  the  suffix  -ene,  and  those  of 
the  acetylene  series,  wherever  possible,  by  -inene.  Adopt  the  name 
allene  for  the  hydrocarbon  CHgiCICHg. 

17.  Distinguish  all  hydroxyl  derivatives  of  hydrocarbons  by  names 
ending  in  ol.  Alcohols  should  be  spoken  of  as  mono-,  di-,  tri-,  or 
n-hydric,  according  to  the  number  of  OH-groups.  Compounds  which 
are  not  alcohols,  but  for  which  names  ending  in  ol  have  been  used, 
are  to  be  represented  by  names  ending  in  ole,  if  a  systematic  name 
cannot  be  given,  thus  anisole  not  anisol,  indole  not  indol.  Compounds 
such  as  MeONa,  EtONa,  &c.,  should  be  termed  sodium  methoxide, 
sodium  ethoxide,  &c. 

18.  The  radicles  indicated  in  the  name  of  a  compound  are  to  be 


given  in    the  order   fluoro-,    chloro-,   bromo-,    iodo-,   nitro-,  nitroso-, 
amino-,  imino-,  cyano-,  thiocyano-,  hydroxy-,  keto-. 

19.  Compounds  analogous  to  the  acids  of  the  lactic  series  containing 
the  OH-group  should  be  termed  hydroxy-derivsitives,  and  not  oxy-deriva- 
tives  ;  for  example,  hydroxyacetic  and  not  oxyacetic  acid.  Compounds 
containing  the  analogous  groups  OEt,  OPh,  OAc,  &c.,  should  in  like 
manner  be  termed  ethoxy-,  phenoxy-,  acetoxy-  derivatives.  Thus 
a-ethoxypropionic  acid,  OEt'CHMe-COgH,  instead  of  ethyl-lactic  acid; 
3:4-diethoxybenzoic  acid,  (OEt)2CgH3*C02H,  instead  of  diethylproto- 
catechuicacid  ;  and  a-acetoxypropionic  acid,  0Ac*CHMe*C02H,  instead 
of  acetyl-lactic  acid.  Terms  such  as  diethylprotocatechuic  acid  should 
be  understood  to  mean  a  compound  formed  by  the  displacement  of 
hydrogen  atoms  in  the  hydrocarbon  radicle  of  protocatechuic  acid  by 
ethyl,  thus,  CgHEt2(OH)2-C02H,  and  not  CgH3(OEt)2-C02H,  just  as 
dibromoprotocatechuicacid  is  understood  to  be  the  name  of  a  compound 
of  the  formula  C6HBr2(OH)2-C02H. 

20.  The  term  ether  should  be  restricted  to  the  oxides  of  hydro- 
carbon radicles  and  their  derivatives,  and  the  esters  (so-called  com- 
pound ethers  or  ethereal  salts)  should  be  represented  by  names  similar 
to  those  given  to  metallic  salts. 

21.  When  a  substituent  is  one  of  the  groups  NH2,  NHR,  NRg'  ^H  or 
NR,  its  name  should  end  in  ino  ;  for  example,  ^-aminopropionic  acid, 
NH2-CH2-CH2-C02H,  ^-anilino-acrylic  acid,  NHPh-CHiCH-COgH, 
a-iminopropionic  acid,  NHICMe*C02H. 

22.  Compounds  of  the  radicle  SO3H  should,  whenever  possible,  be 
termed  sulphonic  acids,  or  failing  this,  sulpho-compounds  ;  for  example, 
benzenesulphonic  acid,  sulphobenzoic  acid. 

23.  Basic  substances  should  invariably  be  indicated  by  names 
ending  in  ine,  as  aniline  instead  of  anilin,  the  termination  in  being 
restricted  to  certain  neutral  compounds,  viz.,  glycerides,  glucosides, 
bitter  principles,  and  proteins,  such  as  palmitin,  amygdalin,  albumin. 
The  compounds  of  basic  substances  with  hydrogen  chloride,  bromide 
or  iodide  should  always  receive  names  ending  in  ide  and  not  ate^  as 
morphine  hydrochloride  and  not  morphine  hydrochlorate. 

24.  The  Collective  Index,  3rd  decade  (1893-1902)  should  be  adopted 
as  the  standard  of  reference  on  questions  of  nomenclature  not  provided 
for  in  the  preceding  sections. 

Notation. 

25.  In  empirical  formulae  the  elements  are  to  be  given  in  the 
order  C,  H,  O,  N,  CI,  Br,  I,  F,  S,  P,  and  the  remainder  alphabetically. 

26.  Equations  should  be  omitted  unless  essential  to  the  under- 
standing of  the  results  ;  as  a  rule,  they  should  not  be  written  on  a 
separate  line,  but  should  "  run  on  "  with  the  text. 

27.  To  economise  space,  it  is  desirable  : 

(a)  That  dots  should  be  used  instead  of  dashes  in  connecting 
contiguous  symbols  or  radicles,  whenever  this  does 
not  interfere  with  the  clearness  of  the  formula. 


(b)  That    formulae   should    be    shortened    by    the    judicious 

employment  of  the  symbols  Me  for  CHg,  Et  for 
C0H5,  Pra  for  CHg-CHg-CHg,  Pr^  for  CH(CH3)2,  Ph 
fo^r  CgH^,  Py  for  C.H^N,  Ac  for  OO-CHg,  and  Bz  for 
CO-C.H,. 

(c)  That  formulae   should  be  written  in  one   line  whenever 

this  can  be  done  without  obscuring  their  meaning. 
28.  In  representing  the  constitution    of   benzene  derivatives,  the 
relative  positions  of  the  radicles  in  the  symbol  of  benzene  should  be 
indicated  by  numerals,  instead  of  by  means  of  the  hexagon  formula. 

(a)  The  abbreviations  0-,  m-,  and  p-,  should  be  used  in  place 

of  1  : 2-  or  ortho-,  1  : 3-  or  meta-,  and  1  :  4-  or  para. 

(b)  In  numbering  positions  in  the  case  of  substitution  deriva- 

tives of  phenol,  aniline,  benzonitrile,  benzoic  acid, 
benzenesulphonic  acid,  benzaldehyde,  and  toluene, 
the  characteristic  radicle  of  each  of  these  parent 
substances  is  to  be  regarded  as  in  position  1  (compare 
Collective  Index). 

(c)  Names  of    substitution  derivatives  should  be  given  in 

such  a  way  that  the  position  of  the  substituent  is 
indicated   by  a  numeral  prefixed  ;  for  example  : — 


Bi 


SO3H 


Br     is     2  :  5-dibromobenzenesulphonic  acid ; 


SO.H 


Me 

iNHg  is  3-bromo-otoluidine-5  sulphonic  acid. 
Br 


29.  In  representing  the  constitution  of  derivatives  of  other  '^  closed 
chain"  hydrocarbons,  graphic  formulae  should  not  be  employed,  but 
the  system  of  numbering  positions  indicated  in  Richter's  Lexikon  der 
Kohlenstoff-Verhindungen  (2nd  edition,  1899,  pp.  16 — 26)  should  be 
used,  of  which  the  following  schemes  may  be  regarded  as  typical : — 


Furau. 


O 


1 

5        2i 


3N 


Oxazole. 


S 


Thiophen. 
S 


N 


Thiazole. 


NH 


1 

i=  ' 

4      3 
Pyrrole. 

NH 


NH 


1        5 


2        4 
3 


iN 


N 


Purine.  ^ 


Naphthalene. 


NH 


Indole. 


5  /\  10  /\  4 

Anthracene. 


Phenanthrene. 


1 
2'      6' 


3.^,5. 


1 
6        2 


5        3 

4 


Diphenyl. 


)8i8-Dinaphthyl. 


Manuscript. 

30.  In  view  of  the  difficulty  of  dealing  with  MSS.  of  widely  varying 
sizes,  abstracts  cannot  be  accepted  unless  written  on  quarto  paper 
(10  X  8  in.). 

31.  Not  more  than  one  abstract  must  appear  on  a  sheet. 

32.  When  an  abstract  exceeds  a  sheet  in  length,  the  sheets  must  be 
fastened  together  by  means  of  gum  at  the  top  left-hand  corner. 

33.  The  name  of  the  abstractor  must  be  written  diagonally  at  the 
top  left-hand  corner  of  the  first  sheet  of  the  abstract. 

Proofs. 

34.  Abstractors  are  expected  to  read  and  correct  proofs  carefully, 
and  to  check  all  formulae  and  figures  against  MSS. 

35.  All  proofs,  however  small,  must  be  returned  to  the  Sub-Editor 
not  later  than  24  hours  after  receipt  from  the  printers. 


*^*  The  Editor's   decision,   in  all    matters   connected  with  the 
Abstracts,  must  be  considered  final. 


*  This  numbering,  proposed  originally  by  E.  Fischer,  is  adopted  in  the  text  of  the 
Lexikon. 


JOURNALS  FROM  WHICH  ABSTRACTS  ARE  MADE. 


All  references  to  Journals  should  give  the  abbreviated  title,  the  year  of  publication, 
the  series,  the  volume  and  the  page  ;  thus  Ber.  1901,  34,  2455  ;  Bidl.  Soc.  chim. 
1901,  [iii],  25,  794 ;  Gazzetta  1901,  31,  i,  554. 
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Organic    Chemistry, 


The  Development  of  Organic  Chemistry  in  the  Last  Forty 
Years.  Carl  Graebe  {Ber.,  1907,  40,  4638— 4644).— A  lecture 
delivered  before  the  German  Chemical  Society.  W.  H.  G. 

Fractional  Distillation  of  Higher  Normal  Paraflans  from 
Lignite  in  the  Vacuum  of  the  Cathode  Light.  Friedrcch  Krafft 
{Ber.,  1907,  40,  4779 — 4784). — An  examination  of  a  Saxon  paraffin  wax 
of  a  complicated  character.  The  apparatus  used  consists  essentially  of  a 
small  flask  for  distillation  provided  with  a  long  neck  in  which  the 
thermometer  bulb  can  be  immersed  in  the  liquid  or  vapour  at  will ;  for 
details,  the  original  should  be  consulted.  The  first  fractionation  of 
450  grams  resulted  in  the  collection  of  five  fractions,  and  each  fraction 
was  carefully  redistilled.  After  repeated  fractionation,  the  following 
eighteen  hydrocarbons  were  isolated  and  their  molecular  weights  by 
the  boiling-point  method  determined. 

B.  p.,  0  mm.  M.  p.  D  liquid. 

CiaH^o        Nonadecane 109-0°  31-8— 32'0°  — 

C20H42        Icosane 117'5  36-3— 36-6  07775 

C21H44        Heneicosane 125-5  39-9—40  2  0-7778 

CS2H46        Docosane 130-5  44-0—44-5  07776 

C03H48        Tricosane 138-0  47-2—47-5  0-7799 

C24H50        Tetraeosane 145-5  50-7-51-3  0-7781 

C25H32        Pentacosaiie     152-5  53-8—54  0-7785 

C26H54        Hcxacosane... 160  56-8—57  0-7787 

C27H58        Heptacosafle     167  about  59-4  0-7789 

CasHgg        Octacosane   173*5  ,,     61-6  0-7792 

C29H60        Nonacosane 179  63-6-64-1  0-7797 

C30H62        Triacontane 186  65-6  0-7797 

03iHg4         Hentriacontane    ...         193*5  68*4  0-7799 

^'zi^m        Dotriacontane 201  69*8  0-7798 

^•ii^m        Tritriacontane 208  71*8  0-7801 

C34H70        Tetratriacontane  ...         215  about  73  0-7806 

O35H72        Pentatriacontane...         222  „     74  0-7813 

C3aH74        Hexatriacontane  about  230  ,,     76  0-7819 
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There  is  a  series  of  still  higher  homologues  present  in  this  paraffin, 
b.  p.  250 — 290°/0  mm.,  and  a  portion  boiling  above  300°,  the  hydro- 
carbons of  which  must  contain  at  least  fifty  carbon  atoms.       W.  K. 

Electro-Syntheses  [with  Ethylene  and  Acetylene].  Sima 
M.  LosANiTSCH  {Ber.,  1907,  40,  4656~4666).--See  this  vol.,  ii,  32. 

Isomeric  Change  of  isoButyl  Alcohol  Effected  by  Nitrous 
Acid.  Louis  Henry  {Compt.  rend.,  1907,  145,  899— 902).— The 
isomeric  change  which  certain  aliphatic  amines  undergo  when  their 
salts  are  treated  with  metallic  nitrites  has  been  examined  in  the 
cases  of  w-propylamine  (Meyer  and  Forster,  Abstr.,  1876,  543)  and 
^^-dimethylpropylamine  (Tissier,  Abstr.,  1891,  998;  Freund  and 
Lenze,  Abstr,,  1891,  1172) ;  in  the  first  case,  a  mixture  of  n-  and  iso- 
propyl  alcohols  is  obtained  containing  58%  of  the  secondary  alcohol, 
whilst  in  the  second  case  the  tertiary  alcohol,  dimethylethylcarbinol,  is 
the  sole  product  of  the  reaction.  The  author  has  extended  the  investi- 
gation to  the  intermediate  homologue,  isobutylamine,  and  finds  that  on 
treatment  with  sodium  nitrite  in  a  slightly  acid  solution  it  is  converted 
into  a  mixture  of  isobutyl  alcohol  and  triinethylcarbinol,  of  which  75% 
is  the  tertiary  alcohol.  These  three  amines  contain  respectively  the 
groupings:  -CHg-CHg-NHg,  >CH-CH2-NH2,  and  )C-CH2-NH2, 
and  the  results  show  that  when  they  are  converted  into  alcohols  by 
the  action  of  nitrous  acid  they  suffer  a  partial  or  complete  isomeric 
change,  whereby  the  resulting  alcohol  has  the  hydroxyl  attached  to 
that  carbon  atom  which  in  the  original  compound  was  associated  with 
the  least  number  of  hydrogen  atoms.  M.  A.  W. 

Action  of  Magnesium  Organic  Compounds  on  Tiglic 
Aldehyde.  Paul  Abelmann  (Ber.,  1907,40,  4589— 4590).— y-3/e%^ 
Ay-pentene-^-ol,  CHMeICMe*CHMe*OH,  obtained  from  magnesium 
methyl  bromide  and  tiglic  aldehyde,  is  a  colourless  liquid,  b.  p. 
139—141°.     Its  acetate,  C^B^^fi^,  has  b.  p.  153—155°. 

8-Methyl-A^-hexene-y-ol,  CHMelCMe-CHEt-OH,  obtained  from 
magnesium  ethyl  bromide  and  tiglic  aldehyde,  has  b.  p.  154^155°/ 
80  mm.     Its  acetate,  CqR^qO^,  has  b.  p.  167—170°. 

yrj-Dimethyl-A^-octene-^-ol,  CHMe:CMe-CH(OH)'CH2-CH2-CHMe2, 
obtained  from  magnesium  isoamyl  bromide  and  tiglic  aldehyde,  has 
b.  p.  202—204°.  A.  McK. 

Bsteriflcation  of  Phosphoric  Acid  by  Glycerol.  Georges 
Prunier  {Bull.  >Soc.  chim.,  1907,  [iv],  1,  1046— 1048).— The  rate  of 
esterification  of  phosphoric  acid  by  glycerol  has  been  investigated 
under  varying  conditions  of  concentration,  temperature  (110°,  130°,  or 
150°),  and  pressure,  and  the  nature  of  the  products  determined. 

The  results  show  that  care  must  be  taken  to  eliminate  water  as  it 
is  formed,  and  this  may  be  accomplished  by  heating  the  reaction 
mixture  under  reduced  pressure  or  by  exposing  a  comparatively  large 
evaporating  surface. 
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I'hG  limifc  appears  to  be  reached  when  80%  of  the  acid  is  esterifled, 
and  this  point  is  arrived  at  more  quickly  at  the  higher  temperatures. 
The  extent  to  which  esterification  proceeds  is  increased  as  the  concen- 
tration of  alcohol  and  acid  is  increased  and  as  the  time  of  operation  is 
extended.  At  atmospheric  pressure,  the  best  result  (78%)  is  obtained 
at  110°  and  using  60%  phosphoric  acid  and  glycerol  of  60°B. 

At  the  higher  temperatures  and  under  reduced  pressure,  the  chief 
product  is  the  di-ester,  this  being  replaced,  in  part,  by  the  mono-ester 
when  esterification  is  slow  (namely,  at  higher  pressures  and  lower 
temperatures),  and  by  the  tri-ester  when  the  operation  is  conducted  at 
a  still  higher  temperature.  No  method  is  yet  available  for  the  separa- 
tion of  the  mono-  from  the  di-ester.  Mercurous  and  mercuric  glycero- 
phosphates have  been  prepared  for  the  first  time.  T.  A.  H. 

Action  of  Sodium  Bthoxide  on  Trichloromethylsulphonyl 
Chloride.  Alexander  Crum  Brown  and  Thomas  F.  Cowie  (Froc. 
Roy.  Soc.  Edin.,  1907,  27,  369— 370).— The  action  of  an  ethereal 
solution  of  trichloromethylsulphonyl  chloride  on  sodium  ethoxide 
results  in  the  production  of  ethyl  ether,  sodium  chloride,  sodium 
carbonate,  sodium  sulphite,  and  small  quantities  of  ethyl  carbonate, 
ethyl  orthocarbonate,  and  sodium  ethyl  sulphite.  The  most  prob- 
able explanation  of  the  reaction,  which  also  takes  place  when  solu- 
tions of  the  two  compounds  in  absolute  alcohol  are  mixed,  is  that 
the  ester  C(OEt)3'S02'OEt  is  formed,  and  acted  on  by  sodium 
ethoxide,  thus  :  C(OEt)3-S02-OEt-f  NaOEt  =  C(OEt)4-HNaS02-OEt  or 
CO(OEt)2  +  OEt2  +  NaS02-OEt.  Further  action  of  sodium  ethoxide 
on  the  carbonic  esters  and  sodium  ethyl  sulphite  results  in  the  forma- 
tion of  ether,  sodium  carbonate,  and  sodium  sulphite.  W.  H.  G. 

Complex  Iridium  Salts.  Irido-oxalates.  Cesare  Gialdini 
{Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  648 — 655.  Compare  Abstr., 
•ly07,  i,  1005). — Silver'  irido- oxalate,  Ag3lr(C204)3,3H20,  prepared 
from  the  corresponding  potassium  salt  and  silver  nitrate,  forms  silky, 
yellow  needles,  exploding  at  145 — 150°,  and  exhibits  cryoscopic 
behaviour  in  water,  indicating  that  it  undergoes  dissociation  into 
three  Ag  ions  and  the  complex  ion  :  lv{QJd^^. 

The  pyridine  salt,  (C5HgN)3lr(C204)3,3H20,  and  the  barium  salt, 
Ba3[Ir(C20^)3]2,  were  also  prepared. 

Salts  of  the  type  W^Rffi^O^^,  such  as  are  formed  by  tervalent 
iron,  aluminium,  and  chromium,  do  not  appear  to  be  formed  with 
iridium.  T.  H.  P. 

Acids  of  High  Melting  Point  in  Japanese  Wax,  in  f*articular, 
Nonadecamethylenedicarboxylic  Acid.  Kichard  Schaal  {Ber.^ 
1907,  40,  4784— 4788).— Eberhardt's  acid,  m.  p.  117*5°,  from  Japan 
wax  has  the  composition  Q^^^^fi^  {Diss.  Strasburg,  1888  ;  compare  also 
Geitel  and  van  der  Want,  Abstr.,  1900,  i,  271).  The  acids  in  Japan  wax, 
when  carefully  fractionated  in  the  vacuum  of  the  cathode  light,  give 
dicarboxylic  acids  of  high  m.  p.  After  recrystallisation  from  75% 
methyl  alcohol  and  redistillation  in  a  vacuum,  two  fractions  are 
obtained  of  b.  p.  180—210°  and  210— 245°/0  mm.  and  m.  p.  98—100° 
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and  107—112°  respectively.  From  the  latter  fraction,  Eberhardt's  acid 
was  isolated  ;  the  silver  salt,  CgiHggO^Agg,  ethyl  ester,  CgiHggO^Etg, 
m.  p.  53°,  and  diamide,  Gc,^^^f>,{^^2)v  ^-  P-  174—175°,  were 
prepared.  The  acid  has  been  identified  as  n-nonadecamethylene- 
dicarhoxylic  acid,  C02H-[CH2Ji9-C02H,  by  converting  the  acid  into 
7i-nonodecane  by  baryta.  From  the  fraction  of  b.  p.  180—210°  by 
repeated  fractionation  and  treatment  with  baryta,  7i-octadecane  and 
w-heptadecane  have  been  identified,  thus  establishing  the  presence  of 
the  two  lower  homologues  of  nonadecamethylenedicarboxylic  acid. 

W.  R. 

Syntheses  of  r-Brythric  Acid  and  of  Inactive  Brythritol. 
Robert  Lespieau  (Bull.  Soc.  chim.,  1907,  [iv],  1,  1112— 1120).-The 
syntheses  were  effected  as  already  described  (Abstr.,  1904,  i,  471  ; 
1905,  i,  566  ;  1907,  i,  173),  but  fuller  details  are  now  given  of  the 
methods  employed  and  further  data  regarding  some  of  the  substances 
obtained.  r-Erythrolactone  is  soluble  in  water  or  alcohol,  insoluble 
in  ether,  and  does  not  boil  even  under  reduced  pressure  (20  mm.) 
without  decomposition.  It  forms,  from  acetone,  large  monoclinic 
prisms  [a  :  6  :  c=  1-6886  : 1  :  M394  ;  /^  =  92°53']  (measurements  by 
Wyrouboff).  The  hydrazide  of  the  corresponding  acid  has  m.  p. 
145_1460j  and  the  brucine  salt  has  m.  p.  210°  (decomp.).  These  figures 
differ  considerably  from  those  recorded  for  corresponding  compounds 
of  the  d-sicid  recorded  by  Ruff  (Abstr.,  1900,  i,  139). 

A  yield  of  30%  of  the  theoretical  of  inactive  erythritol  is  obtained 
under  the  conditions  already  described  (Abstr.,  1907,  i,  173),  but 
varied  by  using  a  large  excess  of  sodium  amalgam  (fifty  times  the 
weight  of  the  erythrolactone  employed). 

It  is  pointed  out  that  the  formation  of  inactive  erythritol  from 
?'-erythrolactone  probably  takes  place  in  the  same  manner  as  the 
production  of  t-tartaric  acid  from  maleic  acid.  T.  A.  H. 

Agaricic  Acid.  Hermann  Thoms  and  J.  Vogelsang  (Annaleriy 
1907,357,  145—170). — A  resume  is  given  of  the  work  of  previous 
authors  on  agaricic  acid.  It  is  now  found  that,  contrary  to  Jahn's 
statement  (Abstr.,  1884,  354),  agaricic  acid  is  a  tribasic  hydroxy- 
acid  and  has  the  formula  :  Q^^^fi^,\\H<f>,  [ajo  -  8-84°,  and  loses 
IJHg^  o^  prolonged  heating  at  100°;  the  potassium  salt  has 
[ajo  -  9-82°.  The  trimethyl  ester,  C^gH^gO^,  crystallises  in  needles, 
m.  p.  63 — 64°.  The  triethyl  ester,  02311520^,  crystallises  in  needles, 
m.  p.  36—37°  (Siedler  and  Winzheimer,  Abstr.,  1902,  i,  487).  These 
esters  form  only  oily  acetyl  derivatives.  Methyl  benzoylagaricate, 
OBz*Ci9H3g(C02Me)3,  prepared  by  heating  the  trimethyl  ether  with 
benzoyl  chloride  at  170°,  forms  colourless  crystals,  m.  p.  39 — 40°.  On 
hydrolysis  with  boiling  alcoholic  potassium  hydroxide,  the  esters  yield 
agaricic  acid,  which  is  partly  decomposed,  yielding  stearic  acid ;  this  is 
formed  also  by  heating  agaricic  acid  with  alcoholic  potassium  hydroxide 
at  150 — 160°.  The  action  of  hot  concentrated  sulphuric  acid  on 
agaricic  acid  leads  to  the  formation  of  methyl  heptadecyl  ketone 
(Krafft,  Abstr.,  1880,  34),  which  forms  an  oxime,  CiqHoqON,  m.  p. 
76—77°. 
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When   heated    in    a  current  of  hydrogen   at   140°  for  six  hours, 
agaricic  acid  yields  the  amorphous  anhydride^ 

co-o-co 


COoH-CHo-C==C-Ci,H33' 


whilst  at  155 — 160°  it  loses  carbon  dioxide  and  forms  the  anhydride^ 

CO'O'CO 

Aaj  -A  n   TT    '    which    separates   from   aqueous    methyl   alcohol   in 

C  Me— O'L-^gUgg 

colourless  crystals,  m.  p.  35 — 36°,  does  not  react  with  bromine  in  chloro- 
form solution,  but  decolorises  potassium  permanganate  in  cold  aqueous 
alcoholic   sodium  carbonate   solution.     It  is   concluded  that  agaricic 

CO^H     COgH     CO2H 

acid  has  the  structure:  CjgHgg'C C CHg  ' 

H  OH  G.  Y. 

Dissociation  Processes  in  the  Sugar  Group.  I.  Behaviour 
of  Carbohydrates  toward's  Pehling's  Solution  and  other 
Oxidising  Agents.  John  U.  Nef  (Annalen,  1907,  357,  214—312. 
Compare  Abstr.,  1905,  i,  3). — The  product  of  the  action  of  Fehling's 
solution  and  of  aqueous  copper  acetate  on  dextrose  and  Isevulose, 
considered  previously  to  consist  chiefly  of  cZ-a^y-trihydroxy-w-butyric 
acid,  has  been  found  to  be  a  mixture  of  monobasic  hydroxy- 
acids  which  have  now  been  separated  and  identified.  Similarly, 
mixtures  of  products  are  formed  by  the  action  of  aqueous  sodium 
hydroxide  on  formaldehyde  and  on  the  di-,  tri-,  tetr-,  pent-,  and 
hex-oses.  The  amounts  of  the  various  products  formed  were 
determined  quantitatively  in  all  the  cases. 

1.  Products  of  the  Oxidation  oj  Arabinose  by  means  of  Copper 
Hydroxide  and  Sodium  Hydroxide. — If  sodium  hydroxide  and 
sufficient  of  the  hexose  to  reduce  the  copper  completely  are  added  to 
an  aqueous  solution  of  copper  sulphate  and  the  mixture  heated,  the 
oxidation  of  dextrose  or  Isevulose  commences  at  40°,  but  that  of 
c?-mannose  not  below  92°,  whilst  Z-arabinose  occupies  an  intermediate 
position.  Contrary  therefore  to  the  usual  view,  cZ-mannose,  dextrose, 
and  Isevulose  cannot  be  in  complete  equilibrium  in  alkaline  solution, 
since  if  they  were  they  must  undergo  oxidation  under  the  same  con- 
ditions and  yield  the  same  products.  The  amount  of  the  hexose  required 
for  complete  reduction  of  the  copper  and  the  proportions  in  which  the 
products  are  formed  varies  with  the  amount  of  sodium  hydroxide 
added. 

Oxidation  of  ^-arabinose  with  copper  hydroxide  in  alkaline  solution 
leads  to  the  formation  of  carbon  dioxide,  formic  acid,  and  a  number 
of  non-volatile  acids,  which  after  acidification  and  evaporation  of  the 
oxidation  filtrate  aie  extracted  partly  by  ether  and  partly  by  ethyl 
acetate.  The  ethereal  extract  yields  ^-glycollic  acid  and  traces  of 
oxalic  acid,  which  are  separated  as  the  calcium  salts,  Z-ribonic  acid, 
which  is  isolated  as  the  phenyl hydrazide,  and  a  residue  containing 
gly collie,  glyceric,  c?Z-erythronic,  and  (i^threonic  acids.  The  ethyl  acetate 
extract  yields  Z-arabonic  acid  and  small  amounts  of  Z-ribonic  acid. 

Glycollic  acid  is  identified  by  formation  of  its  phenylhydrazine  salt, 
which   crystallises    slowly,    but  almost    completely,  from    alcohol   in 


6  ABSTRACTS  OF  CHEMICAL  PAPERS. 

hexagonal  plates,  m.  p.  100—101°,  and  decomposes  slowly  at  the 
ordinary  temperature,  quickly  at  100°,  evolving  gas. 

As  arabonic  and  ribonic  acids  occur,  not  only  amongst  the  oxidation 
products  of  Z-arabinose,  but  also  together  with  c?-gluconic  and  mannonic 
acids  in  the  oxidation  products  of  dextrose,  Isevulose,  and  mannose, 
their  salts  were  studied  with  the  object  of  finding  methods  of 
separation.  Z- Arabonic  acid  forms  sparingly  soluble,  crystalline  salts 
with  brucine,  decomp.  155°,  quinine^  m.  p.  164°,  and  strychniney 
decomp.  125 — 130°,  and  a  sparingly  soluble,  resinous  salt  with 
morphine.  Brucine  d-gluconate,  decomp.  120 — 125°  when  dried  in  air, 
150 — 155°  when  dried  over  sulphuric  acid  in  a  vacuum.  d-Gluconic 
and  ^arabonic  acids  are  separated  by  means  of  the  cinchonine  salts  ;  the 
d-gluconate  crystallises  almost  completely  from  alcohol,  whilst  the 
Z-arabonate  forms  a  readily  soluble  gum.  The  calcium  salts  are  less 
satisfactory  as  a  means  of  separation,  since  their  solubilities  are  often 
modified  to  a  marked  extent  by  the  presence  of  other  hydroxy-acids. 

Z-Ribonic  acid  forms  a  crystalline  lactone,  phenylhydrazide,  and 
cadmium  salt ;  the  brucine,  cinchonine,  and  strychnine  salts  are 
readily  soluble  in  alcohol.  Z- Arabonic  and  Z-ribonic  acids  are  separated 
best  by  conversion  into  the  phenylhydrazides ;  on  digestion  with 
absolute  alcohol,  Z-arabonylphenylhydrazide  remains  undissolved, 
whilst  Z-ribonylphenylhydrazide  crystallises  from  the  filtrate  on  con- 
centration. These  hydrazides  are  hydrolysed  by  dilute  alkalis  at  100°; 
isomerisation  of  the  hydroxy-acid  does  not  take  place  during  the 
hydrolysis. 

As  the  intermediate  product  in  the  formation  of .  aySyS-tetra- 
hydroxy valeric  acids  from  Z-arabinose  is  probably  the  pentosone, 

0H-CH2-C C-CO-CHO, 

OH      OH 

the  comparatively  small  amount  of  Z-ribonic  acid  formed  is  remarkable. 

OH     OH     H 
The    hexosone,    OH-CHg'C C C-CO-CHO,    formed    from    d- 

H       H         OH 

mannose,  dextrose,  or  IsBvulose,  yields  cZ- gluconic  acid  with  only  traces 
of  cZ-mannonic  acid,  whilst  the  osone, 

OH     OH     H 
C6Hi206,OH-CH2-C C i-CO-CHO, 

H  H  OH 
from  maltose,  yields  chiefly  glucosido-cZ-mannonic  acid.  It  is  argued 
from  the  point  of  view  of  the  author's  dissociation  hypothesis  that  the 
pentosone  from  Z-arabinose  must  undergo  an  unsymmetrical  '*  benzilic 
acid  transformation "  forming  (I),  from  which  Z-arabonic  acid  is 
derived  together  with  only  small  amounts  of  (II),  which  yields 
Z-ribonic  acid. 

OH-CH,^— S— Sh>«0        oh.?— S^^L 
OH      OH  OH       OH 

(I.)  (II.) 
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Similar  arguments  are  employed  to  explain  the  formation  of  optically 
active  lactic  acid  by  the  action  of  enzymes  on  hexoses,  and  of 
^alanine  from  ^bromopropionic  acid  (Fischer,  Abstr.,  1907,  i,  192). 

Glycollic,  glyceric,  c?^-erythronic,  and  c?^-threonic  acids  are  formed 
probably,  not  only  by  oxidation  of  Z-arabinose,  but  also  from  all  aldo- 
and  keto-pentoses  and  -hexoses.  These  acids  are  separated  by  con- 
version into  a  mixture  of  strychnine  glycoUate  and  cZ^erythronate, 
m.  p.  125 — 160°,  and  a  mixture  of  brucine  Z-threonate,  cZZ-glycerate, 
and  cZZ-erythronate,  m.  p.  190 — 207°,  the  cZ-threonic  acid  remaining  in 
the  alcoholic  filtrate.  When  heated  with  acetic  anhydride,  glycollic 
acid  forms  acetylgly collie  acid,  which  crystallises  in  needles,  m.  p. 
68 — 70°,  and  is  readily  soluble  in  water,  whereas  (fZ-erythronic  acid 
forms  an  oily  acetyl  derivative,  insoluble  in  water.  This  difference  is 
utilised  to  separate  the  acids  from  the  mixture  of  strychnine  salts. 
The  acids  from  the  mixture  of  brucine  salts  are  separated  in  the  same 
manner.  The  soluble  acetylated  oil  on  hydrolysis  yields  c?Z-glyceric 
acid,  forming  an  optically  active  calcium  salt,  m.  p.  135°;  the  in- 
soluble oil  on  hydrolysis  yields  a  mixture  of  cZZ-erythronic  and 
Z-threonic  acids,  which  are  separated  by  means  of  their  brucine  salts. 
Brucine  \-threonate,  needles,  m.  p.  200°,  sparingly  soluble,  hot  alcohol. 
Brucine  d-threonate  melts  at  a  low  temperature,  and  is  readily  soluble. 
I- Threonylphenylhy drazide,  G.a,t  needles,  m.  p.  158°,  [aj^  -26*88°,  on 
hydrolysis  with  10%  potassium  hydroxide  yields  \-threonic  acid  as  a 
Isevorotatory  syrup. 

It  is  shown  that  when  heated  with  hydrochloric  acid  at  100°,  and 
thereafter  treated  as  in  the  separation  of  the  oxidation  products  of 
Z-arabinose,  cZZ-erythronic  acid  remains  unchanged,  and  that  the  same 
products  of  oxidation  are  obtained  when  carbohydrates  are  heated 
with  alkalis  and  a  limited  amount  of  mercuric  oxide  in  place  of  copper 
hydroxide,  from  which  it  is  concluded  that  the  four  trihydroxybutyric 
acids  are  formed  directly  from  pentoses  or  hexoses,  and  not  through 
intermediate  formation  of  aldotetroses. 

cZZ-Erythrolactone  (m.  p.  89—90°:  Ruff,  Abstr.,  1901,  i,  449;  91°: 
Lespieau,  Abstr.,  1905,  i,  566),  formed  by  treating  the  calcium  salt 
with  oxalic  acid,  crystallises  in  monoclinic  prisms  [«  :  5  =  1*6509  :  about 
1  ;  ^  =  86°35'],  m.  p.  92—95°,  b.  p.  195— 200°/14  mm.  (slight  decomp.). 
dX-Erythronylphenylhydrazide,  Q^^-^^fi^^,  formed  by  the  action 
of  phenylhydrazine  on  the  lactone,  crystallises  in  white  plates, 
m.  p.  150 — 151°.  Dibenzoyl-dl-erythrolactone,  CjgH^^Og,  forms  trans- 
parent crystals,  m.  p.  118°. 

The  mechanism  of  the  reactions  by  which  the  products  of  the  oxida- 
tion of  1-arabinose  by  copper  hydroxide  in  alkaline  solution  are  formed 
is  discussed. 

2.  Products  of  ifm  Oxidation  of  d-Mannose,  Dextrose,  and  Lcevulose 
hy  Copper  Hydroxide  and  Sodium  Hydroxide. — The  oxidation  of 
c?-mannose,  dextrose,  and  laevulose  leads  to  the  formation  of  the  same 
products  as  are  obtained  from  Z-arabinose  with  the  exception  that 
cZ-gluconic  acid  and  smaller  amounts  of  cZ-mannonic  acid  are  obtained 
in  place  of  Z-arabonic  and  Z-ribonic  acids.  Moreover,  cZZ-glyceric  acid 
is  formed  in  larger,  glycollic  acid  in  smaller,  amounts  than  from  the 
pentose.     As  c?-gluconic  and  c?-mannonic  acids  form  insoluble  hydrazides 
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with  phenylhydrazine  in  cold  alcoholic  solution,  the  non-volatile  acids 
formed  from  the  hexoses  are  separated  in  the  same  manner  as  those 
from  Z-arabinose. 

When  heated  with  hydriodic  acid,  D  1-96,  at  100°,  glyceric  acid 
yields  /8-iodopropionic  acid;  as  glycollic,  lactic,  and  erythronic  acids 
do  not  undergo  this  reaction,  it  is  utilised  in  the  determination  of  the 
glyceric  acid  present  in  mixtures. 

On  digestion  with  cinchonine  in  aqueous  solution,  gluconic  acid  is 
partly  transformed  into  a  polt/nie^'ic  anhydride,  which  is  obtained  as  a 
vibcid  oil,  is  very  sparingly  soluble  in  alcohol,  and  remains  unchanged 
wben  heated  with  10%  sodium  hydroxide  or  hydrochloric  acid  at  100°, 
but  is  gradually  converted  into  gluconylphenylhydrazide  by  the  action 
of  an  excess  of  phenylhydrazine  at  100°.  Calcium  (^-gluconate  has 
[aj^^-f  10'5°  (  +  9-9°:  Alberda  van  Ekenstein,  Jorissen,  and  Reicher, 
Abstr.,  1897,  ii,  129). 

3.  Behaviour  of  Carbohydrates  in  Dilute  Alkali  Hydroxide  Solution 
towards  Excess  of  Silver  Oxide. — When  treated  with  an  excess  of 
silver  oxide  in  aqueous  alkali  solution,  the  carbohydrates,  whether 
di-,  tri-,  tetr-,  pent-,  or  hex-oses,  yield  carbon  dioxide,  oxalic  acid,  and 
formic  acid,  only  the  proportions  varying  with  the  individual  carbo- 
hydrate and  probably  with  the  concentration.  Ten  grams  of  each  of 
the  following  substances  were  oxidised  with  an  excess  of  silver  oxide 
in  presence  of  baryta  in  aqueous  solution ;  the  numbers  given  are 
grams  of  the  oxidation  products  in  the  order :  carbon  dioxide,  oxalic 
acid,  formic  acid. 

Dextrose,  2-256,  8'534, 3-845  ;  l^evulose,  2-6,  8-273,  3-53  ;  cZ-galactose, 
2-995,  6-447,  43625;  /-arabinose,-  2  934,  802,  3-7294;  erythritol, 
2-256,8-92,  3-427;  glycerol,  5-056,  3-372,  48852;  glycolylaldehyde, 
formed  by  heating  trihydroxybutyric  acid  at  56 — 60°,  5-336,  5-362, 
2-622;  ethylene  glycol,  4-324,  3-308,  3*1202;  glycollic  acid,  3*26, 
6  094,  1-11228. 

As  erythritol  is  oxidised  only  when  the  mixture  is  gently  heated, 
the  carbon  dioxide  might  be  formed  by  oxidation  of  formic  acid,  but 
it  is  found  that  the  formation  of  carbon  dioxide  from  formic  acid  when 
treated  with  silver  oxide  and  baryta  commences  and  that  only  slowly 
at  110°.  Ethylene  glycol  is  oxidised  completely  only  at  110°.  The 
experiment  with  glycollic  acid  shows  this  to  be  a  possible  intermediate 
product  in  the  oxidation  of  the  carbohydrates. 

4.  The  Action  of  Alkali  Hydroxides  on  Carbohydrates. — The  trans- 
formation of  the  aldohexoses  into  the  y8-ketohexoses, 

OH;CH2-CH(OH)-CO-CH(OH)-CH(OH)-CH2-OH, 
or  dl-\a,ctic  acid,  by  the  action  of  alkalis  (compare  Bruyn  and  Alberda 
van  Ekenstein,  Abstr.,  1896,  i,  116;  1898,  i,  225),  and  the  theory  of 
the  formation  of  the  saccharinic  acids  are  discussed. 

It  is  shown  that  the  amount  of  lactic  acid  formed  depends,  not  only 
on  the  individual  carbohydrate,  but  also  on  the  concentration  of  the 
alkali. 

The  stereoisomeric  parasaccharinic  acids  are  aw-hydroxyethyltri- 
hydroxybutyric  acids,  and  must  form  two  pairs  of  optical  isomerides, 
Brucine  d\-parasaccharinate  crystallises  in  needles,  m.  p.   193 194°; 
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the  corresponding  acid  is  a  viscid  syrup,  which  forms  a  phenylhydrazidey 
m.  p.  125°  G.  Y, 

Sugars.  W.  Albebda  van  Ekenstein  and  Jan  J.  Blanksma  {Chem. 
Weekblad,  1907,  4,  743 — 748). — ^-Arabinose  has  been  prepared  from 
the  leaves  of  Ado7iis  vernalis ;  ^xylose  from  the  seed  envelope  of 
Sterculia  foetida,  from  buckwheat  bran  {Polygonum  fagopyrum),  and 
from  rushes  (Scirpus  lacustris).  Ribonic  acid  and  arabonic  acid  were 
separated  by  fractional  crystallisation  of  their  phenylhydrazides,  and 
pure  ribonolactone  obtained  (m.  p.  80°).  From  c?-lyxose  were  prepared 
methyl-lyxoside,  m.  p.  80°,  ap  +  40*2°,  and  benzyl-lyxoside,  m.  p.  44°, 
ttj,  +80-5°. 

Calcium  amalgam  is  no  better  than  sodium  amalgam  for  the 
reduction  of  sugars.  /j-Nitrophenylhydrazine  can  be  employed  in  the 
identification  of  sugars  from  glucosides.  A.  J.  W. 

Nature  of  Iodide  of  Starch.  M.  Katayama  {Zeitsch.  a7iorg. 
Chem.,  1907,  66,  209—217.  Compare  Mylius,  Abstr.,  1887,  568; 
Padoa  and  Savari,  Abstr.,  1905,  1,  416). — The  influence  of  the  con- 
centration of  starch,  iodine,  and  potassium  iodide  on  the  formation  of 
iodide  of  starch  has  been  investigated  by  bringing  the  components 
together  in  varying  proportions  and  determining  the  quantity  of 
iodide  of  starch  produced  by  means  of  colorimetric  measurements,  the 
assumption  being  made  that  the  depth  of  the  colour  is  proportional  to 
the  concentration  of  the  compound. 

It  is  shown  that,  in  dilute  solution,  the  starch  iodide  concentration 
is  proportional  to  the  concentrations  of  iodine  and  starch  respectively, 
but  varies  in  a  somewhat  complicated  manner  with  the  iodide  concen- 
tration. In  very  dilute  solution,  it  is  proportional  to  the  second  or 
third  power  of  the  iodide  concentration,  but  the  effect  is  proportionately 
smaller  as  the  concentration  increases,  and  depends  also  on  the  starch 
concentration. 

From  the  observations,  the  conclusion  is  drawn  that  iodide  of  starch 
is  to  be  regarded  as  a  solid  solution  of  iodine  in  starch  and  not  as  a 
chemical  compound.  G.  S. 

Hydrocelluloses.  Carl  G.  Schwalbe  (^en,  1907,  40,  4523—4527  ; 
Zeitsch.  angew.Chem.,  1907,  20,  2166—2172.  Compare  Abbtr.,  1907, 
i,  390). — The  reducing  power  of  a  cellulose  derivative  can  be  deter- 
mined as  follows.  After  treatment  with  the  Fehling's  solution 
(loc.  cit.)  and  thorough  washing,  the  mass  is  extracted  with  dilute 
acetic  acid  and  the  copper  estimated  in  the  extract.  The  cellulose  is 
again  immersed  in  Fehling's  solution,  thoroughly  washed,  the  blue 
copper-cellulose-alka^i  compound  decomposed  with  acid,  and  a  second 
copper  estimation  made.  The  difference  between  the  two  copper 
estimations  gives  the  reducing  power  of  the  cellulose.  The  values 
have  been  determined  for  various  cellulose  products,  including  cotton- 
satin,  mercerised  cotton,  viscose  silk,  Chardonnet  silk,  parchment  paper, 
hydro-  and  oxy-celluloses.  The  hydrocelluloses  give  values  differing 
from  those  obtained  for  celluloses  treated  with  alkali. 
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The  water  of  hydration  in  several  cellulose  products  has  been 
estimated  by  boiling  the  dry  material  with  toluene ;  the  water  passes 
over  with  the  first  drops  of  the  toluene,  and  may  be  absorbed  by  calcium 
chloride.  The  results  obtained  agree  with  the  formula  2CQH.^Q0^,Iip 
for  mercerised  cotton,  and  eCcHioOgjHgO  for  hydrocellulose  (Glad- 
stone, Trans.,  1852,  6,  7).  It  thus  appears  that  alkalis  have  a 
hydrating  effect,  but  acids  both  a  hydrating  and  a  hydrolysing  effect. 

The  celluloses  and  their  derivatives  are  divided  into  the  following 
groups.  1.  Celluloses  and  their  hydrates,  with  very  little  reducing 
action  and  not  dyed  by  basic  colours.  2.  Hydrocelluloses  and  their 
hydrates,  with  distinct  reducing  properties,  but  not  dyed  by  basic 
colours.  3.  Oxycelluloses  and  their  hydrates,  strong  reducing  pro- 
perties and  strongly  dyed  by  basic  colours.  J.  J.  S. 

Putrescine.  D.  Ackermann  {Zeitsch.  physiol.  Ghem.y  1907,  53, 
545 — 546). — The  constitution  of  putrescine  as  tetramethylenediamine 
is  confirmed  by  the  fact  that  when  the  hydrochloride  is  distilled  it 
yields  pyrrolidine  chloride  and  ammonium  chloride.  J.  J.  S. 

Chemistry  of  Putrefaction.  D.  Ackermann  {Zeitsch.  physiol. 
Chem.,  1907,  54,  1 — 31). — From  the  products  of  prolonged  putrefac- 
tion of  ox  pancreas,  the  fraction  of  bases  which  are  precipitated  by 
alcoholic  mercuric  chloride  solution,  but  not  by  alcoholic  picric  acid 
solution,  yielded,  besides  pentamethylenediamine,  three  new  bases, 
which  were  isolated  as  aurichlorides. 

Marcitine,  CgHj^Ng,  yields  an  aurichloride,  CgHjgN3,2HAuCl^, 
m.  p.  175 — 178°.  Futrine,  CijHggOgNg,  gives  an  aurichloride, 
^ii-^26^3^2>2-^'^^^^4'  foraiing  orange-coloured,  anhydrous,  micro- 
scopic crystals,  m.  p.  109 — 110°.  Putridine  is  either  an  isomeride  of 
muscarine  or  of  betaine,  or  it  is  an  isomeride  of  putrine.  The 
aurichloride,  which  was  not  obtained  quite  pure,  forms  yellow, 
rhombic  leaflets,  containing  1  or  2H2O  (according  to  the  formula 
adopted),  and  melts  at  85 — 87°.  G.  B. 

Bromination  of  Ure thane.  Otto  Diels  and  Felix  Ochs  {Btr., 
1907,  40,  4571 — 4575). — Tr ibromoethylidenediur ethane y 

CBr3-CH(NH-C02Et)2, 
m.  p.  166 — 167°,  obtained  by  heating  urethane  with  bromine  and  iron, 
is  decomposed  by  dilute  hydrochloric  acid  at  160°,  yielding  glyoxylic 
acid,  carbon  dioxide,  ethyl  chloride  and  bromide,  and  ammonium 
bromide.  Nitric  acid,  D  1  '4,  decomposes  the  substance,  forming  ethyl 
nitrate  and  bromal.  The  constitution  of  tribromoethylidenediurethane 
is  determined  also  by  its  formation  from  bromal  and  urethane  at  95° 
in  the  presence  of  a  few  drops  of  concentrated  sulphuric  acid. 

Dibromourethane,  NBr2-C02Et,  b.  p.  100— 104°/10— 11  mm.,  is 
obtained  in  a  slightly  impure  condition  as  a  heavy,  transparent, 
reddish-brown  oil  by  decomposing  Hantzsch's  compound, 

4NBr2-C02Et,KBr 
(Abstr.,  1894,  i,  363),  with  dilute  sulphuric  acid  at  0°.  C.  S. 

Thiocarbamide.  Hermann  Grossmann  {Chem.  Zeit.,  1907,  31, 
1195 — 1196). — The  addition  of  thiocarbamide  to  solutions  of  tartaric 
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acid,  dextrose,  raffinose,  cane-sugar,  and  mannitol  has  practically  no 
effect  on  their  optical  rotatory  power,  showing  that  thiocarbamide 
does  not  exist  as  a  base  in  aqueous  solutions. 

It  is  shown  that  the  sulphur  in  thiocarbamide  and  similar 
compounds  may  be  readily  estimated  by  treating  the  substance  in 
an  open  vessel  with  concentrated  nitric  acid  together  with  a  little 
hydrochloric  acid,  and  precipitating  as  barium  sulphate.     W.  H.  G. 

Action  of  Dry  Ammonia  on  Ethyl  Oxalate.  Isaac  K.  Phelps, 
L.  H.  Weed,  and  C.  R.  Housum  (Amer.  J.  Sci.,  1907,  [iv],  24, 
479— 482).— It  has  been  stated  by  Liebig  {Annahn,  1834,  9,  129) 
that  dry  ammonia  acts  with  difficulty  on  ethyl  oxalate  to  form  ethyl 
oxamate  and  oxamide,  the  greater  part  of  the  ethyl  oxalate  being 
unaffected. 

Experiments  are  now  described  which  show  that  when  cold 
anhydrous  ethyl  oxalate  is  treated  with  excess  of  dry  ammonia,  a 
mixture  of  ethyl  oxamate  and  oxamide  is  produced,  only  a  small 
quantity  of  the  oxalate  remaining  unchanged.  If  contact  between 
the  reagents  is  facilitated  by  means  of  a  medium,  such  as  alcohol  or 
light  petroleum,  the  final  product  consists  entirely  of  oxamide. 

E.  G. 

Compounds  of  Quadrivalent  Molybdenum.  Julius  Sand  and 
Johanna  Maas  {Ber.,  1907,  40,  4504— 4513).— Sand  and  Burger 
obtained  a  series  of  salts  in  which  molybdenum  was  considered  to 
function  as  a  quadrivalent  element  by  electrolytic  reduction  of 
ammonium  molybdate  in  presence  of  ammonium  thiocyanate  (Abstr., 
1906,  i,  487).  The  present  paper  contains  the  results  of  a  further 
investigation  of  the  zinc  salt,  [Mo(SCN)g(NH3)4]Zn,  described  by  these 
authors. 

The  action  of  boiling  acetic  acid  on  the  zinc  salt  leads  to  the 
formation  of  a  yellow,  crystalline  acetate, 

[Mo(SCN)e{NH3)3(H,0)]H„C2HA, 
in  which  two  of  the  ammonia  groups  are  co-ordinated,  on  the  one 
hand,  with  molybdenum  and,  on  the  other,  with  hydrogen.  The  curve 
representing  the  molecular  conductivity  of  the  acetate  rises  rapidly 
with  increasing  dilution,  and  closely  resembles  the  corresponding 
curve  for  hydrofluosilicic  acid.  The  acetate  dissolves  in  concentrated 
aqueous  ammonium  thiocyanate,  and  is  extracted  from  this  by  ether, 
forming  a  yellow  solution  which  is  stable  if  the  ether  has  been 
previously  dried  over  sodium,  but  otherwise  becomes  dark  green,  and 
finally  black  on  exposure  to  air. 

On  reduction  of  a  solution  of  ammonium  molybdate  and  thiocyanate 
in  hydrochloric  acid  with  a  current  not  exceeding  two  amperes  and 
cooling  the  resulting  solution,  the  compound, 

[Mo(SCN)„(NH3)3(H,0)]H2,3H,0, 
separates  in  yellow  needles,  which  lose  water  and  become  dark  over 
sulphuric  acid  in  a  vacuum.  If  the  crude  product  from  the  electrolytic 
reduction  is  dissolved  in  absolute  alcohol,  addition  of  benzene  pre- 
cipitates a  compound,  [Mo(SCN)g(NH3)3(H20)]H2,iC2H60,2H20,  or 
[Mo(SCN)g(NH3)3(H20)]H2,fC2HgO,H20.     Similarly,  recrystallisation 
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of  the  crude  reduction  product  from  propyl  alcohol  leads  to  the  forma- 
tion of  the  compound,  [Mo(SCN)6(NH3)3(H20)]H2,f  C3H80,H20,JHC1. 
When  treated  with  acetic  acid,  the  three  preceding  compounds  yield  the 
acetate  obtained  from  the  zinc  salt,  or,  with  propionic  acid,  the 
projo/on«<6,  [Mo(SCN)6(NH3)3(H20)]H2,|C3Hg02,H20. 

When  boiled  with  alcoholic  ethylenediamine,  the  compound  contain- 
ing i  or  fC^HgO  yields  the  complex  substance, 

{Mo(SCN),[C2H,(NH2)2]3(H20)}H2,2C2H,(NH,)2, 
which  forms  yellow  crystals,  m.  p.   106 — 107°,  gives  with  ammonia 
a  derivative  containing    both    ammonia    and    ethylenediamine,   forms 
a  yellow  zinc  salt  with  aqueous  zinc  chloride,  and   is  converted  by 
acids  into  thiocyanates  containing  smaller  proportions  of  the  diamine. 

The  quadrivalency  of  the  molybdenum  atom  in  the  yellow  series  of 
thiocyanates  is  confirmed  by  heating  Sand  and  Burger's  zinc  salt  with 
concentrated  hydrochloric  acid  in  a  current  of  carbon  dioxide,  when 
thiocyanic  acid  is  slowly  evolved  and  the  product  on  addition  of 
manganese  sulphate  and  dilute  sulphuric  acid  and  titration  with 
potassium  permanganate  gives  results  agreeing  with  those  calculated 
for  the  conversion  of  quadrivalent  into  sexivalent  molvbdenum. 

G.  Y. 


Hydroxycarbamides  and  Carbamidoximes.  I.  A.  Conduche 
{Ann.  Chim.  Phys.,  1907,  [viii],  12,  533— 574).— Mainly  a  detailed 
account  of  work  already  published  (Abstr.,  1905,  i,  289  ;  1906,  i,  593). 
In  vi«w  of  the  fact  that  ?5ohydroxycarbamide,  m.  p.  70—72°,  condenses 

with  aldehydes  to  form  carbamidoximes  of  the  type  0<'X  ^^  -.^.-^  , 
J  Ji'       ^N-C0-NH2 

whilst   the    isomeride,  m.    p.    140°,   does    not    react   with    aldehydes, 

the  author  suggests  that  zsobydroxycarbamide  has  the  constitution  : 

OH'NH'CO'NHg,    that  of   its    isomeride    being   represented    by    the 

formula   0H*C(NH2)!N*0H    (compare    Francesconi    and    Parrozzani, 

Abstr.,  1902,  i,  139).  M.  A.  W. 


Action  of  Semicarbazide  on  Unsaturated  Compounds.  II, 
Hans  Rupe  and  E.  Hinterlach  {Ber.,  1907,  40,  4764—4770.  Com- 
pare Eupe  and  Lotz,  Abstr.,  1903,  i,  841;  Rupe  and  Schlochoff, 
Abstr.,  1904,  i,  144). — The  addition  of  hydroxy lamine  to  compounds 
is  not  so  much  affected  by  constitutional  influences  as  is  the  addition 
of  semicarbazide.  It  was  not  found  possible  to  add  on  semicarbazide 
to  a  cyclic,  unsaturated  ketone.  The  action  of  semicarbazide  on 
ethylideneacetone,  wovalerylideneacetone,  and  heptylideneacetone  re- 
spectively is  described.  The  semicarbazide-semicarbazones  of  these 
compounds  are  unstable ;  when  boiled  with  alcohol,  or  with  water, 
they  are  decomposed,  either  into  their  components,  or  the  unsaturated 
ketones  undergo  further  decomposition,  whilst  the  hydrazodicarbon- 
amide,  NHg-CO-NH-NH-CO-NHg,  of  Thiele  is  produced.  Ethyl 
ethylideneacetoacetate  combines  with  semicarbazide  to  form  the 
semicarbazide-semicarbazone  in  very  small  yield.  Ethyl  crotonate 
combines  comparatively  readily  with  semicarbazide. 
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Ethylideneacetonesemicarhazide-semicarhazone, 

NHg-NH-CO-NH-GHMe-CHg-CMelN-NH-CO-NHa, 
obtained  from  ethylidene  acetone  and  semicarbazide,  crystallises  from 
alcohol  in  needles,  m.  p.  126°. 

isoValerylideneacetone,  CHMeg-CHg-CHICH-COMe,  obtained  from 
isovaleraldehyde  and  acetone,  is  a  yellow  oil  with  b.  p.  72 — 73°/12  mm., 
whilst  Barbier  and  Bouveault  give  180°/750  mm.  Its  semicarhazide- 
semicarbazone, 

NH2;NH-CO-NH-CH{CH2-CHM:e2)-CH2-CMe:N-NH-CO-NH2, 
crystallises  from  alcohol  in  rhombic  leaflets,  m.  p.  157°. 

Heptylideneacetone,  CH3-[CH2]5*CB[:CH'COMe,  obtained  from  hept- 
aldehyde  and  acetone,  boils  at  125 — 126°/12  mm.,  and  forms  needles, 
m.  p.  16 — 17°.     Its  semicarbazide-semicarbazone, 

CH3-[CH2]5-CH(KH-CO-NH-NH2)-CH2-CMe:N-NH-CO-NH2, 
crystallises  from  alcohol  in  tiny  needles,  m.  p.  156 — 157°. 
Ethyl  ethylideneacetoacetate  semicarbazide-semicarbazone, 
CMe(:N-NH-CO-NH2)-CH(C02Et)-CHMe-NH-NH-CO-]SrH2, 
forms  leaflets,  m.  p.   168°. 

The  compound,  NH2-NH-CO-NH-CHMe-CH2-C02Et,  obtained  from 
ethyl  crotonate  and  semicarbazide,  crystallises  from  alcohol  in  cubes, 
m.  p.  127°.  The  main  product  of  the  action  is,  however,  the  compound, 
NH2-NH-CO-]SrH-CHMe-CH2-CO-NH-NH-CO-NH2,  which  crystal- 
lises from   alcohol  in  tiny,   stellate  needles,  m.   p.    151°. 

A.  McK. 


Action  of  Amorphous  Arsenic  on  Alkyl-halide  Derivatives. 
Victor  Auger  (Compt.  rend.,  1907,  145,  808— 811).— The  amorphous 
arsenic,  obtained  by  reducing  a  hydrochloric  acid  solution  of  arsenious 
oxide  with  stannous  chloride  or  sodium  hypophosphite,  is  of  very  great 
chemical  activity.  When  heated  in  a  sealed  tube  at  160°  with  carbon 
tetrachloride,  arsenic  trichloride  and  carbon  tetrachloride  are  formed  ; 
with  chloroform,  the  products  are  arsenic  trichloride,  hydrogen  chloride, 
and  amorphous  carbon,  and  with  ethylene  bromide,  or  iodide,  ethylene 
and  arsenic  tribromide  or  tri-iodide.  When  methyl  iodide  is  treated 
with  amorphous  arsenic  at  the  ordinary  temperature  or  on  a  water-bath, 
there  are  formed  arsenic  tri-iodide,  tetramethylarsonium  iodide,  a  large 
quantity  of  methylarsine  iodide,  AsMeIg,  and  a  trace  of  cacodyl  iodide. 
Ethyl  iodide  reacts  more  slowly,  giving  16%  of  Aslg,  16%  of  AsEt^I, 
and  60%  of  AsEtlg.  The  higher  aliphatic  iodides  also  react  with 
amorphous  arsenic.  At  the  temperature  of  the  water  bath,  amorphous 
arsenic  reacts  explosively  with  iodoform,  but  in  the  presence  of  a 
neutral  solvent  (benzene  or  toluene)  the  reaction  :  3MeI  +  2 As  = 
CHl2*Asl2  + As(ClII*2)2l  takes  place  quantitatively.  The  dense,  black 
oil  formed  is  oxidised  by  cold  nitric  acid  according  to  the  equations  : 

CHl2- Aslg  +  4HNO3  =  CHIg- AsO{OH)2  +  4NO2  +  HgO  + 12 ; 
As(CHl2)2l  +  3HNO3  =  As(OHl2)20-OH  +  3NO2  +  H2O  + 1. 

Di-iodomethylarsonic  acid,  CHl2*AsO(OII)2,  crystallises  in  large, 
yellow,  efflorescent  tablets  containing  IHgO.  It  forms  dibasic  salts; 
that  of  silver  is  an  insoluble,  white  precipitate,  which  is  decomposed  by 
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boiling  nitric  acid,  forming  arsenic  acid  and   liberating  iodine.     The 
acid  is  decomposed  by  hot  aqueous  alkali  hydroxides,  thus  : 

CHEg- AsO(OH)2  +  2NaOH  =  CH2I2  +  NagHAsO^  -f  HgO. 
It  is  also  decomposed  by  hydrochloric  acid. 

Tetraiodocacodylic  acid,  As(CHl2)20'OH,  forms  small,  sulphur-yellow 
crystals,  insoluble  in  water,  but  soluble  in  boiling  nitric  acid  or  much 
acetic  acid.  It  is  completely  decomposed  by  prolonged  boiling  with 
the  former  acid.  With  hot  alkali,  the  reaction  is  similar  to  that  with 
the  first  acid.  The  sodium  salt  crystallises  from  90%  alcohol  in  large, 
yellow  tablets  containing  GHgO.  E.  H. 


Convenient  Method  for  the  Preparation  of  c^/cZoPropane. 
Hugo  Haehn  {Arch.  Pharm.,  1907,  245,  518 — 519). — c«/c/oPropane  is 
readily  prepared  by  heating  16  grams  of  amyl  alcohol  and  10  grams 
of  trimethylene  bromide  with  3 "3  grams  of  zinc  wool  j  about  650  c.c. 
of  the  compound,  containing  traces  of  propylene,  are  obtained  by  this 
method  in  an  hour.  W.  H.  G. 


Constitution  of  cycZoButene.  Nicolai  2elinsky  and  Johannes 
GuTT  {Ber.,  1907,  40,  4744—4749.  Compare  Willstatter  and  Bruce, 
Abstr.,  1907,  i,  1018).— ci/c^oButanecarboxylic  acid  has  D^M-0683, 
not  Df  1-0538,  as  given  by  Briihl.  It  was  converted  first  into  its  acid 
chloride,  then  into  its  amide,  and  finally  into  the  urethane, 


C02Me-NH-CH<^52>cHn, 


m.  p.  19°,  b.  p.  95-.96°/12  mm.,  and  Df  1-0593;  when  distilled  with 
calcium  hydroxide,  it  forms  cjclobutylamine,  C.HgN,  Df  0*8328, 
D^*^  0-8422,  and  <  1-4363. 

c2/c/oButanol,  obtained  by  the  action  of  a  slight  excess  of  potassium 
nitrite  on  an  aqueous  solution  of  the  preceding  amine,  has  b.  p. 
123°/740  mm.,  Bf  09159,  and  <  1-4328.  After  ci/c?obutanol  had 
been  oxidised  by  an  aqueous  solution  of  chromic  acid,  the  product  was 
submitted  to  steam  distillation,  and  the  first  10  c.c.  of  the  distillate 
saturated  with  potassium  carbonate.  The  oil,  obtained  in  this  manner^ 
coloured  magenta-sulphurous  acid  red,  and  boiled  at  90—110°;  the 
semicarbazone  obtained  from  it  had  m.  p.  216°  (decomp.),  whereas 
cyc/obutanonesemicarbazone  has  m.  p.  201°  according  to  Kijner. 
A  partial  isomerisation  of  cj/c^obutanol  had  accordingly  taken  place, 
thus  : 

CH2-CH2  CH-  CH2  CH.. 

CH2-CH(0H)  CH2-CH  CH2^ 

dicyc^obutane  resulting  as  an  intermediate  product. 

It  is  probable  that,  under  the  conditions  employed  by  Willstatter 
and  Bruce,  diqyc/obutane  would  result  from  the  dry  distillation  of  the 
product,  obtained  by  the  interaction  of  silver  oxide  and  c?/cZobutyl- 
ammonium  iodide.  All  the  transformations  of  the  "  cyc^obutene  "  of 
Willstatter  and  Bruce  could  be  accounted  for  on  the  basis  of  the 
dicyclic  structure  referred  to.  A.  McK. 
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Scission  of  the  Trimethylene  Ring  by  Catalytic  Reduction. 
NicoLAi  Zelinsky  {Ber.,  1907,  40,  4743—4744.  Compare  Willstatter 
and  Bruce,  Abstr.,  1907,  i,  1018).— With  the  view  of  studying  the 
behaviour  of  the  trimethylene  ring  when  unsaturated  derivatives  of 
cyclopropane  are  reduced  by  hydrogen  in  the  presence  of  nickel 
according  to  Sabatier  and  Senderens,  the  author  examined  the 
reduction  of  dimethylmethylenec^/c^opropane.  The  latter  hydrocarbon 
(Abstr.,  1901,  i,  660  ;  1902,  i,  70)  probably  has  the  formula  : 

it  has  b.  p.  69—69*57718  mm.,  and  has  n^l  1-4264.  When  the 
mixture  of  its  vapour  and  hydrogen  is  passed  over  nickel  at  160'^, 
the  action  :  CgHio  +  2H2  =  CgHi4  takes  place,  the  trimethylene  ring 
being  disrupted.  The  resulting  hydrocarbon  has  b.  p.  59 — 59*5°/ 
732  mm.,  W^  0'6583,  and  n\l  1-3723.  The  b.  p.  is  the  same  as  that  of 
^-methylpentane,  so  that  the  trimethylene  ring  appeared  to  be 
disrupted  between  the  secondary  and  tertiary  carbon  atoms. 

A.  McK. 


Isomeric  Rearrangement.  Methylenec?/cZohexane.  Alexei 
E.  Faworsky  and  I.  Borgmann  {Ber.,  1907',  40,  4863—4875).— 
Methylci/c^ohexanol,  prepared  from  phenol  by  a  modification  of 
Sabatier's  method  in  which  nickel  is  replaced  by  nickelised  asbestos, 
forms  a  bromide,  b.  p.  163 — 165*5°,  Do  1*3604.  cjcXo Hexylcarhinol, 
prepared  by  the  Grignard  method,  has  b.  p.  184 — 186^/784  mm., 
T>1  0-9445,  and    yields  an    acefMte,  b.  p.    199—2017740  mm.      The 

iodide,  CHg^pTT^.pTT^x^CH-CHgl,  formed  by  the  action  of  saturated 

hydriodic  acid,  has  b.'p.  102—104728  mm.  or  2137743  mm.,  and 
D"  1*555.     When  treated  with  alcoholic  potash  by  Butleroff 's  method, 

it      yields      methylenecyclohexane,      CH2<^Ptt2        2p>c:CH2,    b.    p. 

102—1037760  mm.,  D^  0*8184,  which  forms  an  additive  dibromide, 
C7Hi2Br2,  b.  p.  121-5— 123727mm.,  D2  1-7156;  this,  when  hydrolysed, 
forms  a  primary  tertiary  glycol,  m.  p.  76°, 

which  is  converted  into  an  aldehyde  on  heating  with  1%  sulphuric 
acid. 

Methylenecyclohexane  chloronitrosite  forms  colourless,  plate4ike 
crystals,  m.  p.  118°  (heated  slowly)  or  145°  (heated  quickly)  with 
decomposition;  the  piper idide,  CyHjgON'CgNHjQ,  has  m. p.  127*5 — 128°. 
Oxidation  of  the  hydrocarbon  with  potassium  permanganate  leads  to 
the  formation  of  the  glycol  just  mentioned,  which  has  been  described 
previously  by  Wallach. 

Methylenec^/cZohexane  remains  unaltered  when  heated  withquinoline, 
but  in  presence  of  quinoline  and  quinoline  hydriodide  it  is  converted 
into  methyl'A^-C2/cZohexene,  b.  p.  109-5 — 110°,  which  forms  a  chlo^'o- 
nitrosite,  C^HigNOOl,  m.  p.  97*5°  (decomp.  115°). 

The  hydrocarbons  described  by  Zelinsky  and  Gutt,  by  Sabatier,  and 
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by  Wallach  as  meth^'lenec^/c^ohexane  are  shown  to  have  been 
isomerides  of  this  compound.  E.  F.  A. 

The  Hydroanthracenes  and  their  Derivatives.  Marcel 
GoDCHOT  (Ann.  Chim.  Phys.,  1907,  [viii],  12,  468— 533).— A  detailed 
account  of  work  already  published  (compare  Abstr.,  1904,  i,  987  ; 
1905,  i,  201;  1906,  i,  76,  494;  1907,  i,  308,  836,  840,  841).  The 
following  facts  are  new  :  9-benzylhexahydroanthracene  (Abstr.,  1907, 
i,  308)  can  also  be  prepared  by  the  action  of  magnesium  benzyl  chloride 
on  hexahydroanthrone ;  ^-phenylhexahydroanthracenef 

CPh 

similarly  prepared  from  magnesium  phenyl  bromide  and  hexahydro- 
anthrone, is  a  yellow  oil,  b.  p.  235°/15  mm.,  and  dissolves  in  ether  or 
benzene  to  form  beautiful  blue,  fluorescent  solutions.  M.  A.  W. 

Phenanthrene  Series.  XXII.  2  :  7-DibrorQophenanthrene 
and  2 : 7-Dibromophenanthraquinone.  Julius  Schmidt  and 
Robert  Mezger  [Ber.,  1907,  40,  4560— 4566).— The  bromination  of 
a-tetrahydrophenanthrene  (Abstr.,  1907,  i,  1022)  in  chloroform  yields 
2:  ^-dihromophenanthrene,  Q^^^Y^^,  m.  p.  199 — 200°,  which  separates 
from  alcohol  in  long,  colourless  needles  ;  the  position  of  the  halogen 
is  determined  by  the  oxidation  of  the  compound  to  2  :  7-dibromo- 
phenanthraquinone  (Abstr.,  1904,  i,  1034). 

2  : 1  - Dibromo2)hevanthraquinone  dioxime,  Cj^HgO.^NgBr^,  ra.  p.  290° 
(deconip.),  crystallises  in  yellow  needles ;  the  diacetyl  derivative, 
CisHj^O^NgBr-g,  m.  p.  250°  (decomp.),  forms  sulphur-yellow  needles,  and 
is  hydrolysf  d  very  readily.     2  : 1 -Dihromoj)henanthrafurazan, 

C,HoBr-C:K    ^ 

CgHgBr-C.'N^    ' 

m.  p.  306°,  is  obtained  from  the  dioxime,  benzoyl  chloride,  and  sodium 
hydroxide,  and  forms  colourless  needles. 

With  reference  to  the  question  of  colour  and  constitution,  a 
comparison  of  the  preceding  compounds  with  the  corresponding  com- 
pounds of  phenanthraquinonedioxime  (Abstr.,  1907,  i,  630,  1022) 
shows  that  one  and  the  same  quinonoid  nucleus  can  yield  colourless  or 
coloured  derivatives  according  as  the  nuclear  carbon  atoms  are  attached 
to  hydrogen  or  to  bromine. 

Saturated  solutions  of  9-bromophenanthrene  and  of  picric  acid, 
mixed  at  the  ordinary  temperature,  yield  yellow  needles  of  the  picrate. 
Cj4H9Br,C6H2(N02).,OH,  m.  p.  118°.  C.  S. 

Hydrogen ation  of  Pluorene.  Julius  Schmidt  and  Robert 
Mezger  (Ber.,  1907,40,  4:5^6—4=570).— Decahydrojluorenej 

b.  p.  258°/737  mm.,  is  obtained  from  fluorene,  hydriodic  acid  (D  1*96), 
and  red  phosphorus  at  175°  in  an  atmosphere  of  carbon  dioxide,  or 
from  fluorene  under  Sabatier  and  Senderens'  conditions  at  150°.  It 
has  Df  1-012,  nf^  1*5060,  gives  yellow  to  violet  colorations. with  warm 
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concentrated  sulphuric  acid,  and  a  dark  violeb  coloration  with 
potassium  dichromate  and  concentrated  sulphuric  acid,  changing  to 
bluish-green  by  dilution. 

Liebermann  and  Spiegel's  iluorene  perhydride  (Abstr.,  1889,  719) 
and  Guye's  compound  (Abstr.,  1891,  314)  are  shown  to  be  the 
decahydride,  C.  S. 

Anilinoacetal.  Alfred  Wohl  and  M.  Lange  {Ber.^  1907,  40, 
4727—4730.  Compare  Wohl,  Abstr.,  1888,  443).— Anilinoacetal  was 
prepared  in  the  hope  that  it  would  be  possible  to  obtain  indole  from  it 
by    hydrolysis    and   subsequent    removal    of   1   mol.   of    water,  thus  : 

NHPh-CH2-CH(OEt)2  -^  NHPh-CH^-CHO  ->  C6H4<^^>CH. 

This  condensation  could  not,  however,  be  effected. 

Anilinoacetal,  NHPh'CH2*CH(OEt)2,  cannot  be  prepared  by  heating 
aniline  and  chloroacetal  together,  but  may  be  obtained  by  adding  these 
two  substances  to  finely-divided  sodamide  suspended  in  ether ;  it  is  an 
oil,  b.  p.  92 — 94°/0-24 — 0*30  mm.  Hydrolysis  of  this  compound  by 
acids  does  not  result  in  the  liberiition  of  the  corresponding  aldehyde  ; 
instead,  water  splits  off  with  the  alcohol  group  and  polymerisation 
ensues,  the  substance,  {Q^^'N)^,  being  produced.  It  is  a  greyish-white, 
amorphous  substance,  decomposing  at  248°,  and  does  not  give  the  pine- 
shaving  reaction. 

A  mixture  of  alcohol,  sodium  ethoxide,  sodium  iodide,  formanilide, 
and  chloroacetal  heated  under  pressure  at  150 — 160°  for  ten  hours 
yields  the  acetal,  CHO-NPh*CH2'CH(OEt)2,  but  it  cannot  be  separated 
from  unaltered  formanilide.  W.  H.  G. 

Phenyl  Derivatives  of  Primary  Aromatic  Amines.  Irma 
Goldberg  [and  Frl.  C.  Sissoeff]  {Ber.,  1907,  40,4541 — 4546.  Com- 
pare Abstr.,  1906,  i,  426;  Lambe,  Abstr.,  1907,  i,  941).— Practically 
all  primary  arylamines  are  converted  into  corresponding  diphenyl- 
amine  derivatives  when  boiled  with  bromobenzene,  potassium 
carbonate,  and  cuprous  iodide  in  nitrobenzene  solution  for  some  hours. 
The  cuprous  iodide  can  be  replaced  with  advantage  by  a  mixture  of 
potassium  iodide  and  copper,  and  better  yields  are  obtained  when  the 
acetyl  derivatives  of  arylamines  are  used. 

The  following  have  been  prepared  by  this  method  :  acetyldiphenyl- 
amine ;  acetylphenyl-^-tolylamine,  m.  p.  52° ;  phenyl-/?-tolylamine ; 
acetyljihenyl-Td-xylylamine  [Mcg :  NAc  =  l  :  3  :  4],  m.  p.  115°;  phenyl- 
m-xylylamine  [Mcg :  NH  =  1  :  3  :  4],  m.  p.  43°  ;  m-7iitrodiphenyla7ni7ief 
m.  p.  112°;  o-nitrodiphenylamine,  m.  p.  75°,  and  ^-nitrodiphenylamine, 
m.  p.  133°.  J.  J.  S. 

Coloured  and  C&lourless  Modifications  of  the  Silver  Salts  of 
Halogen  Phenols.  Arthur  Hantzsch  and  Karl  Scholtze  {Ber., 
1907,  40,  4875—4883.  Compare  Torrey  and  Hunter,  this  vol.,  i, 
1030). — Salts  of  phenols  which  do  not  contain  halogen  are  colourless 
and  easily  decompose ;  as  halogen  is  introduced  their  stability  is 
increased,  and  the  salts  of  the  tri-,  tetra-  and  penta-halogen  phenols 
are  almost  as  stable  as  silver  acetate.  Coloured  salts,  varying  from 
yellow  to  orange-red,  exist  of  some  of  these,  which  sometimes  contain 

VOL.   XCIV.  i.  c 
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water,  but  in  other  cases  are  anhydrous,  and  have  then  the  same  com- 
position as  the  colourless  salts.  The  coloured  silver  salts  are  the 
primary  form,  as  they  result  at  once  when  the  alkali  salts  are  precipi- 
tated by  silver  nitrate  ;  the  colourless  salts  are  quite  stable,  but  they 
can  to  some  extent  be  converted  into  the  coloured  salts  by  carefully 
acidifying  their  solutions  in  pyridine  or  ammonia.  The  coloured  salts 
are  most  readily  transformed  into  the  colourless  forms  in  presence  of  a 
moist  solvent,  but  they  are  quite  stable  when  completely  dry. 

The  silver  salts  of  o-,  m-,  and  ;?-chlorophenol  'are  colourless  and 
decompose  very  rapidly  ;  that  of  2  :  i-dichlorophenol  behaves  similarly. 
Silver  dichloro-^-cresol,  m.  p.  39°,  is  of  a  deep  yellow  colour,  which 
becomes  green  as  decomposition  takes  place.  Silver-2  :  4  :  Q-trichloro- 
phenol  is  more  stable,  and  cannot  be  converted  into  a  colourless  salt ; 
the  yellow  compound  crystallises  with  a  molecule  of  water.  Silver 
tetra-  and  penta-chlorophenol  are  yellow  and  orange  respectively ;  the 
latter  is  not  convertible  into  a  colourless  modification. 

The  silver  salts  of  ^-hromo-  and  2 :  i-dihromo-phenol  are  colourless. 
Silver-2  :  Q-dibromo-ip-cresol  forms  a  primary,  labile,  orange-coloured  salt, 
CgHgMeBrgOAgjSHgO,  decomposing  at  135°,  which,  when  moist,  very 
rapidly  goes  over  into  the  stable,  colourless  salt.  Silver-2  : 4 :  6-tri- 
bromophenol  was  obtained  in  orange-red  and  colourless  modifications 
(compare  Torrey  and  Hunter,  loc.  ciL).  The  coloured  salt  only  slowly 
changes  into  the  colourless  form  j  both  modifications  form  an  ammoniate, 
CgH2Br30Ag,2NH3.  The  silver  salts  of  tetra-  and  penta-bromophenol 
and  of  tetrabromo-jt?-cresol  are  colourless. 

The  silver  salts  of  j9-iodo-  and  2  : 4-di-iodo-phenol  are  colourless,  as  also 
are  those  of  2:6-di-iodo-jo-cresol  and  2:4:6-tri-iodophenol.      E.  F.  A. 

Position  of  the  Iodine  in  the  Two  Known  lodoguaiacols. 
Efisio  Mameli  {Gazzetta,  1907,  37,  ii,  366—379). — The  structure  of 
the  4-iodoguaiacol,  m.  p.  43°,  prepared  by  Mameli  and  Pinna  {Arch. 
Farm.  sper.  Sci.  affini,  1907,  6,  193)  by  reducing  benzeneazoguaiacol, 
diazotising  the  4-aminoguaiacol,  and  decomposing  the  diazo-salt  in 
presence  of  cuprous  iodide,  is  confirmed.  The  compound,  described 
by  Tassilly  and  Leroide  (Abstr.,  1907,  i,  515)  as  4-iodoguaiacol,  is 
really  5  iodoguaiacol,  its  constitution  having  been  based  on  that  of 
Cousin's  4-nitroguaiacol  (J.  Pharm.  Chim.,  1899,  [vi],  9,  276),  which 
Paul  (Abstr.,  1906,  i,  843)  has  shown  to  be  5-nitroguaiacol. 

The  positions  of  the  iodine  in  these  two  iodoguaiacols  have  been 
further  verified  as  follows.  Cousin's  nitroguaiacol  (loc.  cit.)  was 
reduced  to  aminoguaiacol,  which  was  diazotised  and  the  diazo-deriv- 
ative  decomposed  with  cuprous  cyanide ;  hydrolysis  of  the  resulting 
5-cyanoguaiacol  {vide  infra)  yielded  the  corresponding  known  acid, 
isovanillic  acid.  Similar  treatment  of  the  aminoguaiacol  from  which 
the  author  and  Pinna  {loc.  cit.)  prepared  their  iodoguaiacol  resulted  in 
the  formation  of  vanillic  acid. 

b-Cyanoguaiacol  or  i&ovanillonitrilef. 

OH-C6H8(OMe)CN  [OH  :  OMe  :  CN  =  1  : 2  :  5], 
crystallises   from  water  in    shining,   brick-red  needles,    m.  p.   124°, 
dissolves  readily  in  ether  and  sparingly  in  alcohol  or  benzene,  and 
gives  a  violet  coloration  with  ferric  chloride.  T.  H.  P. 
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lodohydrins  and  Alkyliodohydrins  derived  from  Stjyrene. 
Marc  Tiffene av  (Compt.  rend.,  1907,  145,  811—813). — By  the  action 
of  iodine  and  yellow  mercuric  oxide  on  styrene  in  the  presence  of 
ether,  phenylethylene  iodohydrin,  OH*CHPh'CHPh*CHI,  is  alone 
formed,  but  in  the  presence  of  an  alcoholic  solvent  an  alkyl  iodohydriD, 
OR'CHPh'CHgl,  is  also  produced.  In  all  cases,  the  hydroxyl  com- 
bines with  the  carbon  atom  nearer  to,  the  iodine  with  that  farther  from, 
the  aromatic  group  (compare  Abstr.,  1906,  i,  965).  The  constitution 
of  the  alkyliodohydrins  is  proved  by  their  transformation  by  alcoholic 
potash  into  a-alkyloxystyrenes  :  OR-CHPh-CHgl  — >  OR-CPhlCH. 
Phenylethylene  iodohydrin  (compare  Abstr.,  1907,  i,  404)  has  b.  p. 
148 — 152°/18  mm.,  and  D^  1*667;  it  soon  decomposes,  forming  aceto- 
phenone. 

When  heated  with  sodium  methoxide,  phenylethylene  in-methyl  ether, 
OH-CHPh-CHg-OMe,  b.  p.  132718  mm.,  237—2387760  mm.,  DM -080, 
and  a  compound,  O^qK^qO^^  b.  p.  195—197718  mm.,  W  1-098,  which 
combines  with  bromine  and  easily  decomposes  into  acetophenone,  are 
formed.  With  alcoholic  potash,  the  iodohydrin  gives  the  m-ethyl 
ether,  b.  p.  242—2437760  mm.,  D^  1*054,  and  a  substance,  b.  p. 
187—190715  mm.  Phenylethylene  methyliodohydrin,  OMe-CHPh-CHgl, 
b.  p.  135 — 138°(corr.)/14  mm.,  is  transformed  by  alcoholic  potash 
into  a-methoxystyrene,  b.  p.  196 — 197°  (corr.),  D^  1*0178,  and  by  silver 
nitrate  or  acetate  into  phenylacetaldehyde,  probably  by  the  inter- 
mediate formation  of  co-methoxystyrene,  thus  : 

0Me-CHPh-CH2l  — >  OMe-CHICHPh  — >CH0-CH2Ph. 
Phenylethylene  ethyliodohydrin,  0Et-CHPh-CH2l,  b.  p.  142—1447 
16  mm.,  D^  1*530,  is  converted  by  alcoholic  potash  into  a-ethoxy styrene, 
b.  p.  209—210°  (corr.),  W  0*991.  Phenylethylene  amyliodohydrin, 
OC^Hi^-CHPh'CHgl,  b.  p.  170—175715  mm.,  is  transformed  by 
alcoholic  potash  into  a-amyloxystyrene,  b.  p.  255 — 259°,  D^  0*943, 
and  by  silver  nitrate  into  phenylacetaldehyde  and  amyl  alcohol. 

E.  H. 

Presence  of  jp-Methoxycinnamaldehyde  in  Essential  Oil  of 
Tarragon,  and  some  Derivatives  of  Bstragole.  Maurice 
Daufresne  {Compt.  rend.,  1907,  145,  875— 877).— Essential  oil  of 
tarragon  contains  from  4*5%  to  0*5%  of  jo-methoxycinnamaldehyde, 
which  is  isolated  from  the  higher  boiling  fractions  as  a  yellow  oil,  b.  p. 
171°/15  mm.,  D  1*137,  and  forms  an  oxime,  m.  p.  154°,  and  a  semi- 
carbazone,  m.  p.  220°.  Contrary  to  the  experience  of  Scholtz  and 
Wiedemann  (Abstr.,  1903,  i,  437),  the  author  finds  that  the  synthetical 
compound  prepared  by  the  condensation  of  anisaldehyde  with  acet- 
aldehyde  has  the  san^  physical  constants. 

The  iodohydrin  of  estragole  yields  (1)  estragole  oxide  on  treatment 
with  powdered  potassium  hydroxide  (compare  Fourneau  and  Tiifeneau, 
Abstr.,  1905,  i,  591;  1906,  i,  20);  (2)  y-p-methoxyphenylpropane-a^- 
diol,  OMe-C6H4-CH2-CH(OH)-CH20H,  on  treatment  with  15%  solution 
of  aqueous  potassium  hydroxide,  this  compound  has  b.  p.  200 — 205°/ 
20  mm.  and  m.  p.  52°;  (3)  the  amino-alcohol, 

OMe-CeH4-CH2-CH(OH)-CH2-NMe2, 
by     reaction      with      dimethylamine,      this      alcohol      has      b.     p. 

c  2 
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166— I677I2  mm.,  D^  r038,  and  the  hydrochloride  of  the  benzoyl 
derivative  has  m.  p.  98°;  the  corresponding  diethylaimno-coiav^ouiidij 
OMe-C,H4-CH2-CH(OH)-CH2-NEt2,  has  b.  p.  187—189715  mm. 
or  308 — 3107755  mm.,  D<^  0*946,  and  does  not  yield  a  crystalline 
benzoyl  derivative. 

The  methyliodohydrin  of  estragole,  OMe-C6H4-CH2-CH(OMe)-CH2l, 
b.  p.  178— I8O714  mm.,  D^  1-459,  yields  the  methyl  ether  of  the  corre- 
sponding vinyl  alcohol,  OMe'CgH4-CH2-C(OMe)!CH2,  by  the  action  of 
boiling  potassium  hydroxide  solution ;  this  compound  has  b.  p. 
144_U5o/15  mm.  or  262— 264°(corr.)/760  mm.,  D^  1-073,  and  is 
hydrolysed  by  dilute  sulphuric  acid,  forming  anisylacetone. 

M.  A.  W. 

Cubebin.  I.  Efisio  Mameli  (6^a;3;3e«^a,  1907,  37,ii,  483— 506).— 
Previous  work  on  cubebin  is  first  discussed.  From  ten  samples  of 
cubebin  of  different  ages  and  origins,  the  author  succeeded,  by  various 
methods  of  purification,  in  preparing  products  exhibiting  the  same 
physical  properties,  and  thus  establishing  the  individuality  of  cubebin. 

Pure  cubebin  has  m.  p.  132°, 


PTT^^^'l        I  I      y^^nvf     M^   -45-45°  in  chloroform 

^-^12^0-'       J-CcH8(0H)o-l     J-O-^^^    or    benzene,    and    empirical 
^/  ^-^  formula  Cj^HjoOg.  The  mean 

molecular  weight  in  freezing  acetic  acid  is  265-71,  and  in  boiling 
alcohol  329-07,  the  formula  being  hence  G^oR^QOf..  From  the  known 
chemical  reactions  of  cubebin,  it  is  assumed  to  have  the  annexed  formula. 

T.  H.  P. 

Salicylic  Ester  of  Cholesterol.  L.  Golodetz  {Chem.  Zeit.,  1907, 
31,  1215). — Cholesteryl  salicylate,  OH-CgH^'COg'CgeH^g,  prepared  in  a 
60%  yield  by  heating  salicylic  acid  with  cholesterol  at  160 — 170°, 
separates  from  a  mixture  of  ether  and  alcohol  in  white  crystals,  m.  p. 
173°,  and  is  hydrolysed  by  boiling  alcoholic  potassium  hydroxide, 
forming  cholesterol  and  salicylic  acid.  G.  Y. 

Synthesis  of  /3-Campholenolactone ;  the  Lactone  of 
2 : 4-Diniethylc2/cZopentane-2-olacetic  Acid.  Gustave  Blanc 
(Compt.  rend.,  1907,  145,  930— 932).— Preliminary  to  attempting 
the  synthesis  of  /3-campholenolactone  from  aa-dimethyladipic  acid, 
the  author  has  synthesised  the  similarly  constituted  compound,  the 
lactone  of  2  : 4-dimethylc?/cZopentane-2-olacetic  acid,  from  methyl-^- 
methyladipate  by  means  of  the  following  series  of  reactions.  Methyl 
/3-methyladipate,  when  treated  with  sodium,  yields  a  compound  which, 
according   to    Dieckmann   (Abstr.,    1894,  i,   173),  should    be    methyl 

CO — CH 

viethylcjc\opentane-4:-one-3-carboxylate,    C02Me*CH<^  nxrir  '    ^"^ 

the  possibility  of  the  methyl  group  being  adjacent  to  the  carbonyl  is  not 
precluded.  The  sodium  derivative  of  this  ester  reacts  with  ethyl  bromo- 

acetate  to  lorm  the  co7nj)ound,  ^      >C!<r  XrA,  >  a  colour- 

L'U2-Cjt*Oxi2  Oilg'CxiMe 
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less  liquid,  b.  p.  165 — 168°/10  mm.,  which,  on  hydrolysis,  yields 
methylcyc\opentane-i-one-3-acetic  acid,  a  viscous  liquid,  b.  p.  195°/ 
25  mm.,  forming  a  semicarhazone,  m.  p.  205°.  The  methyl  ester  of  this 
acid  is  a  sweet  smelling,  mobile  liquid,  b.  p.  128°/14  mm.,  forms  a 
semicarhazone,  m.  p.  190°,  and  by  the  action  of  magnesium  methyl 
iodide  yields  a  non-crystalline  glycol,  which  is  converted  by  the  action 
of  alkalis  into  the  required  lactone,  b.  p.  127 — 130°/13  mm.,  according 

r^r\ QTT 

to     the     following     equations :     C02Me*CH2*CH<^ 


^     -> 


2  2        ^CHg CHMe 

OH'CMe2-CH2-CH< 
r<TTAT  /CH„-CMe 0 


^CR/CHMe 


CMe(0H)-CH2 
CHg CHMe 


M.  A.  W. 


Unsaturated  Compounds.  V.  Addition  of  Mercaptans  to 
Unsaturated  Acids.  Tiieodor  Posner  [with  Egbert  Baumgarth] 
{Beo\,  1907,  40,  4788—4794.  Compare  Abstr.,  1904,  i,  160;  1905,  i, 
279  ;  1906,  i,  955  ;  1907,  i,  55,  212).— Previous  work  has  shown  that 
addition  of  mercaptan  to  an  unsaturated  ketone  occurs  at  the  ethylenic 
linking.  Unsaturated  hydrocarbons  show,  in  general,  the  same 
behaviour,  but  there  are  exceptions,  notably  stilbene  and  diphenylbuta- 
diene,  and,  of  the  fifteen  diolefines  examined,  in  thirteen  cases  addition 
only  occurred  at  one  double  bond.  The  work  has  been  extended  to 
unsaturated  acids  of  the  acrylic  series.  In  all  cases,  the  resulting 
sulphide  produced  by  the  interaction  of  the  acids  and  mercaptans  was 
not  isolated  as  such,  but  oxidised  to  sulphone  by  potassium  perman- 
ganate. 

(i-Phenylsulphonepropionic  acid,  SOoPh'CHg'CHg'COgH,  obtained  by 
the  union  of  acrylic  acid  and  thiophenol  in  glacial  acetic  acid  during 
four  weeks,  crystallises  from  dilute  alcohol  in  white  leaflets,  m.  p. 
56 — 57°.  The  position  of  the  phenylsulphone  group  and,  inferentially, 
that  of  the  other  sulphone  groups,  is  shown  to  be  the  (B  by  the 
preparation  of  y8-phenylsulphone-j8-phenylpropionic  acid  from  cinnamic 
acid  and  thiophenol  (compare  Kohler  and  Keimer,  Abstr.,  1904,  i,  234). 
The  silver  salt,  C^gH^gO^SAg,  is  white,  the  amide,  C^^H^^OgNS,  crystal- 
lises from  water,  m.  p.  123 — 124°,  and  the  anilide,  CgiH^gO^NS,  has 
m.  p.  157 — 158°.  The  ethyl  ester,  Cj^HjgO^S,  forming  white  needles, 
m.  p.  54 — 55°,  is  prepared  from  the  acid  ;  it  could  not  be  obtained  from 
ethyl  cinnamate  and  thiophenol.  p-Ethylsulphone-p-phenylpropionic 
acid,  S02Et-CHPh-CH2-C02H,  forms  white  crystals,  m.  p.  139—140°. 
The  influence  of  the  phenyl  group  in  the  /8-position  is  to  facilitate  the 
addition  ;  when  the  phenyl  is  also  in  the  a-position,  addition  still 
occurs,  but  the  a-phenylcinnamic  acid  and  thiophenol  have  to  be  heated 
in  a  solution  of  glacial  acetic  acid,  saturated  with  hydrogen  chloride, 
under  pressure  for  seven  hours  at  130°.  The  p-phenylsulpho7ie- 
afi-diphenylpropionic  acid,  S02Ph*CHPh*CHPh*C02H,  so  derived 
m-ystallises  from  alcohol ;  m.  p.  233 — 234°.     The   inference  is  drawn 
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that  as  stilbene  does  not  form  an  additive  compound  with  thiophenol, 
the  carboxyl  group  exercises  an  influence.  It  is  noteworthy  that 
neither  a-methyl-  nor  a-ethyl-cinnamic  acid  give  products  with  thio- 
phenol, and  all  three  a-substituted  cinnamic  acids  are  not  reactive 
towards  ethyl  mercaptan.  Further,  y8-furfurylacrylic  acid  and  mer- 
captans  could  not  be  made  to  unite. 

No  additive  product  is  obtained  when  o-nitrocinnamic  acid  and 
thiophenol  are  heated  under  pressure  in  glacial  acetic  acid  solution 
saturated  with  hydrogen  chloride  at  100°  for  nine  hours,  but,  when 
heated  at  110°  for  eighteen  hours,  ^-phenylsulphone-(i-o-nitrophenyl 
propionic  acid,  N02-C6H4-CH(S02Ph)-CH2-C02H,^  is  finally  obtained 
as  yellow  crystals,  m.  p.  157 — 160°;  the  corresponding  meta-  and  para- 
derivatives  have  m.  p.  170°  and  197 — 200°  respectively.  p-Phenyl- 
sulphone-o-tolylpropionio  acid, S02Ph'CH(CgH4Me)'CH2*C02H,  obtained 
in  a  similar  manner  to  the  nitro-compounds,  forms  white,  rectangular 
plates,  m.  p.  164 — 165°;  the  m-tolyl  and  ^-tolyl  derivatives  have 
m.  p.  235—236°  and  210°.  W.  E. 

Action  of  Potassium  Hypochlorite  on  Cinnamamide.  II. 
R.  A.  Weermann  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1907,  10, 
308—309.  Compare  Abstr.,  1907,  i,  132). — The  action  of  an  alkaline 
solution  of  potassium  hypochlorite  on  a  methyl-alcoholic  solution  of 
cinnamamide  results  in  the  formation  of  methyl  styrylcarbamate, 
b.  p.  181— 182°/14  mm.;  m.  p.  122—123°  (corr.).  Thiele  and  Pickard 
(Abstr.,  1900,  i,  29)  give  m.  p.  115°.  When  similarly  treated,  o-nitro- 
cinnamamide  yields  onethyl  o-nitrostyrylcarhamate, 

NOg-CeH^-CHICH'NH-COgMe, 
bright  yellow  needles,  m.  p.  149— 150'.  W.  H.  G. 

The  Synthesis  of  Substituted  Aromatic  Acids.  III.  Johan 
F.  Eykman  {GJiem.  Weekblad,  1907,  4,  727—738.  Compare  Abstr., 
1904,  i,  669;  1905,  i,  528.) — Aliphatic  lactonic  acids,  such  as  hexyl- 
paraconic  acid,  do  not  react  with  aromatic  hydrocarbons  in  presence  of 
aluminium  chloride,  even  when  the  mixture  is  maintained  at  40 — 50° 
for  several  weeks,  indicating  that  the  possibility  of  condensation 
depends  on  the  nature  of  the  group  attached  to  the  lactone  ring.  Since 
y-cyanovalerolactone  is  also  unaffected  by  these  reagents,  the  non- 
reactivity  cannot  be  due  to  the  union  of  the  COgH-group  in  hexyl- 
paraconic  acid  with  the  )8-C-atom.  Although  monochloroacetic  acid 
does  not  form  condensation  products  by  the  Eriedel  and  Crafft  reac- 
tion, y-chlorobutyric  acid,  like  y-butyrolactone  (Abstr.,  1907,  i,  378), 
condenses  with  benzene  and  toluene  to  form  y-phenylbutyric 
acid  and  y-tolylbutyric  acid  respectively,  indicating  that  the 
y-halogen-substituted  acid  is  an  intermediate  product.  The  non- 
reactivity  of  hexylparaconic  acid  and  y-valerolactone  is  explained  by 
the  fact  that  when  the  equilibrium  in  the  reversible  reaction  : 

Ch'^  C0>^  ^  R'CHCl-CHg-CHg-COgH 

is  greater  on  the  side  of  the  lactone,  condensation  does  not  take  place. 
The  condensation  of  A^-acids  supports  the  view  of   the  intermediate 
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production  of  hydrogen  chloride  additive  products  in  the  condensation 
with  lactones. 

Aj-Phenylerotonic  acid  condenses  with  benzene  to  form  yy-diphenyl- 
butyric  acid  (m.  p.  107°),  identical  with  that  obtained  from  phenyl- 
butyrolactone  (Abstr.,  1904,  i,  669)  and  by  reduction  of  dichloro-  and 
dibromo-diphenylcrotonic  acids  (Hill  and  Dunlap,  Abstr.,  1897,  i,  572), 
It  is  uncertain  whether  j8y-diphenylcrotonic  acid  is  also  formed. 

Allylacetic  acid  yields  with  benzene,  y-phenylvaleric  acid,  a  non- 
crystallisable  liquid,  unlike  that  (m.  p.  13°)  obtained  from  the  isomeric 
valerolactone.  The  difference  may  be  due  to  the  presence  of  a  small 
proportion  of  S-phenyl valeric  acid. 

A^-Hydrosorbic  acid,  CHg-CHg-CHrCH-CHg-CO^H,  yields  with  benz- 
ene a  liquid  acid,  probably  a  mixture  of  y-  and  ^-phenylhexoic  acids, 
AUylcyanide  gives  with  benzene  a  nitrile,  possibly  a  mixture  of 
y-  and  /3-phenyibutyronitriles,  which  hydrolyses  to  an  oily  acid,  partly 
crystalline  (m.  p.  about  50°.  y-Phenylbutyric  acid  melts  at  51*7°). 
A^-  and  A'^-Hydropiperic  acids  resinify.  AUylmalonic  acid  does  not 
form  an  aromatic  substituted  acid,  so  that  an  a-COgH,  like  a  yS-COgH 
and    a   y-CN   group,   prevents    the    condensation.     a-Angelolactone, 

r 0 — i 

CHg'C.CH'CHg'CO,  yields  with  benzene,  yy-diphenylvaleric  acid, 
colourless  needles,  m.  p.  115°,  and  with  toluene  an  oil, 

yS-Campholenic  acid  gives  with  benzene,  /8-phenyldihydrocampholenic 
acid,  colourless  crystals,  m.  p.  about  90°,  b.  p.  190°  (4  mm.).  Crotonic 
acid  yields  with  benzene  a  syrupy  acid  (b.  p.  280°),  possibly  a 
mixture  of  a-  and  ^-phenylbutyric  acids, 

MoLauronolic  acid  and  benzene  give  a  phenyldihydroisolauronolic 
acid,  colourless  crystals  (m.  p.  119°),  different  from  that  obtained  by 
Burcker  (Abstr.,  1895,  i,  108)  from  camphoric  anhydride,  but  probably 
having  the  constitution  assigned  by  Blanc  (Abstr.,  1900,  i,  329)  to 
Burcker's  acid. 

The  action  of  toluene  and  of  anisole  on  camphoric  anhydride  is  also 
under  examination.  A.  J.   W. 


)8-Phenylcinnamic  Acid  (ySy8-Diphenylacrylic  Acid).  Hans 
BuPE  and  E.  Busolt  (Ber.,  1907,  40,  4537—4540.  Compare  Kohler 
and  Johnstin,  Abstr.,  1905,  i,  215). — Mhyl  p-hydroxy-jS/S-diphenyl- 
propionate,  OH'CPhg'CHg'COgEt,  is  readily  obtained  by  the  action  of 
dilute  acid  on  the  product  formed  by  the  condensation  of  benzophenone, 
ethyl  bromoacetate,  and  zinc  in  the  presence  of  benzene.  It 
crystallises  from  dij^ute  alcohol  in  glistening  prisma,  m.  p.  87°.  The 
corresponding  acid,  C15H14O3,  obtained  by  hydrolysing  the  ester  with 
methyl-alcoholic  potash,  crystallises  from  dilute  alcohol  in  pearly 
needles,  m.  p.  212°,  and,  when  heated  with  sodium  acetate  and  acetic 
anhydride,  yields  )8-phenylcinnamic  acid,  m.  p.  162°  (Kohler  and 
Johnstin,  155°).  It  can  be  distilled  without  decomposition  at 
atmospheric  pressure.  The  ammonium,  magnesium,  and  calcium  salts 
are  somewhat  sparingly  soluble.  When  oxidised,  the  acid  yields 
benzophenone.  J.  J.  S. 
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Syntheses  by  Means  of  the  Carboxylic  Esters  of  Cyclic 
Ketones.  VII.  Influence  of  the  Alkyl  Groups  on  the 
Synthesis  and  Degradation  of  l-Alkylc?/c^ohexane-2-one-l- 
carboxyhc  Esters.  Arthur  Kotz  [and,  in  part,  Arthur  Bieber, 
Leopold  Hesse,  and  Adolf  Schwarz]  {Annalen,  1907,  357,  192 — 208. 
Compare  Abstr.,  1906,  i,  58,  59). — It  has  been  shown  in  the  previous 
parts  of  this  investigation  that  the  alkylation  of  c^/c^opentane-  and 
cyc?ohexane-2-one-l -carboxylic  esters  by  means  of  sodium  ethoxide  and 
an  alkyl  iodide  takes  place  with  diminishing  velocity,  as  does  also  the 
ketonic  and  acid  hydrolyses  of  the  resulting  alkyl  derivative,  as  the 
weight  of  the  alkyl  increases.  These  generalisations  are  further 
illustrated  in  the  present  paper  in  the  case  of  ethyl  methylcyc^o- 
hexane-3-one-4-carboxylate  (Kbtz  and  Hesse,  Abstr.,  1906,  i,  88)  and 
its  derivatives. 

Ethyl  1  -methyl-i-ethylcjcXohexane-^-one-i-carhoxylate, 

CHMe<^J^2;^^>CEt-C02Et, 

b.  p.  126°/10  mm.,  prepared  by  the  action  of  ethyl  iodide  on  the 
potassium  derivative  of  ethyl  methyl c2/c^ohexane-3-one-4-carboxy late 
in  xylene,  forms  a  semicarhazide,  CjgHggOgNg,  crystallising  in  white 
needles,  m.  p.  160° 

Ethyl  l-methyl-4-isopropylc2/c^ohexane-3-one-4-carboxylate  is  pre- 
pared best  by  heating  the  potassium  derivative  of  the  same  ester  with 
isopropyl  chloride  in  xylene  under  pressure  at  120°. 

When  boiled  with  alcoholic  potassium  hydroxide,  the  c?/c?ohexane-2- 
one-1 -carboxylic  esters  yield  c2/c?ohexane-2-ones ;  in  this  manner, 
1  : 4-dimethylc2/c^ohexane-2-one  has  been  obtained  from  ethyl  1  : 4- 
dimethylc2/c^ohexane-2-one-l-carboxylate  (Kotz  and  Hesse,  loc.  cit.), 
and  l-methyl-4-ethylc?/c?ohexane-3-one  (Haller,  Abstr.,  1905,  i,  214) 
from  ethyl  l-methyl-4-ethylc?/c^ohexane-3-one-4-carboxylate. 

Substituted  pimelic  esters  are  formed  by  boiling  c?/c^ohexane-2-one- 
1 -carboxylic  esters  with  sodium  ethoxide  in  alcoholic  solution.  The 
following  three  esters  have  been  prepared  in  this  manner. 

Mhyla^-dimethylpimelate,CO^Et-CHM.e'CBi^-CH2'0RM.e'C'R^'CO2'Et, 
b.  p.  152— 153°/12  mm.,  from  ethyl  1  : 4-dimethylc2/c^ohexane-2-one- 
l-carboxylate,  on  hydrolysis  with  dilute  hydrochloric  acid,  yields 
aSdimethylpimelic  acid ;  the  silver  salt,  CgH^^O^Agg,  was  analysed. 

Mhyl  B-methpl-a-ethylpimelate, 

CO„Et-CHEt-CH2-CH2-CHMe-CH2-C02Et, 
from  ethyl  l-methyl-4-ethylc2/c?ohexane-3-one-4-carboxylate,  is  obtained 
as  a  colourless  oil,  b.  p.  142 — 144°/ 10  mm.,  and,  on  hydrolysis  with 
methyl-alcoholic  potassium  hydroxide,  yields  8-methyl-a-ethylpimelic 
acid,  which  forms  a  hygroscopic,  brown  mass ;  the  silver  salt, 
CjQHjgO^Agg,  was  analysed. 

£thyl  8-methyl-a-isopropylpimelate, 

C02EfCHPr^-CH2-CH2-CHMe-CH2-C02Et, 
from     ethyl     l-methyl-4-2sopropylc2/cZohexane-3-one-4-carboxylate,     is 
obtained  as  a  transparent  liquid,  b.   p.    151 — 153°/9  mm.,    and,  on 
hydrolysis    with    methyl-alcoholic    potassium    hydroxide,    yields     the 
corresponding  acid;  the  silver  salt,  Ci^lIjgO^Agg,  was  analysed. 

G.  Y, 
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Acid-anilides,  Anilo- acids,  and  i/r-Anilides.  Hans  Meyer 
(Monatsh.,  1907,  28,  1211 — 1230). — The  numerous  isomeric  condensa- 
tion products  with  primary  bases  of  the  type  of  aniline,  which  can  be 
derived  theoretically  from  o-aldehydo-  and  keto-acids  by  elimination 
of  water  from  the  components,  have  been  studied  previously  in  the 
aromatic  series  only  in  the  case  of  the  aldehydo-acids.  The  present 
paper  contains  an  account  of  the  substances  obtained  by  the  action  of 
aniline  on  benzoylbenzoic  acids. 

o-Benzoylbenzoic  acid  reacts  with  aniline,  forming,  chiefly,  o-henzoyl- 

henzoyl-x^-anilide,  Q^^ pV., l^NPh  or,  less  probably, 


which  crystallises  from  acetone  in  colourless  leaflets,  m.  p.  221°,  dis- 
solves in  hot  dilute  alkalis,  forming  a  slightly  yellow  solution,  behaves 
as  a  j/^-acid  on  titration  with  potassium  hydroxide  in  presence  of 
phenolphthalein,  and  forms  an  oily,  yellow  jwtassium  salt.  When  dis- 
^  solved  in  alkalis  and  precipitated  by  acids,  the  i/'-anilide  forms  a 
hydrate,  which  may  have  the  structure  :  NHPh-CPh(OH)-CfiH4-C02H. 
It  separates  in  colourless  crystals,  m.  p.  about  195°,  loses  only  traces 
of  water  when  heated  in  a  steam-bath,  and  can  be  recrystallised 
unchanged  from  solvents  boiling  at  low  temperatures,  but,  on 
recrystallisation  from  boiling  alcohol  or  glacial  acetic  acid,  loses  H2O, 
forming  the  i/^-anilide,  m.  p.  221°.  Reduction  of  the  j//-anilide  with 
zinc  and  acetic  acid  leads  to  the   formation  of  phenylphthalideanilide, 

C'6H4\_pQ_J>NPh,  which  is  formed  also  by  heating  phenylphthalide 

with  aniline  and  aniline  hydrochloride ;  it  separates  from  methyl 
alcohol  in  dull  crystals,  m.  p.  195°,  becomes  electrified  when  rubbed, 
and  gives  Tafel's  anilide  reaction. 

A  substance,  CO<^6H^>CPh-0-CPh<;^6H^>CO,  formed  as  a  by- 
product in  the  action  of  aniline  on  o-benzoylbenzoic  acid,  crystallises 
from  alcohol  in  needles,  m.  p.  196°,  is  insoluble  in  aqueous  alkalis, 
forms  an  intense  orange-yellow  solution  in  concentrated  sulphuric  acid, 
and,  like  the  i/^-anilide,  does  not  give  Tafel's  anilide  reaction. 

;?-Benzoylbenzoic  acid  forms  only  a  salt  when  heated  with  aniline. 
The  anilide,  COPh-CgH^'CO'NHPh,  is  prepared  by  the  action  of 
«-benzoylbenzoyl  chloride  on  aniline ;  it  crystallises  in  needles,  m,  p. 
171°,  and  gives  a  bluish-red  coloration  with  concentrated  sulphuric 
acid  and  potassium  dichromate. 

o-Benzoylhenzoylanilide,  formed  together  with  the  i/^-anilide  by  heat- 
ing o-benzoylbenzoyl  chloride  containing  small  amounts  of  thionyl 
chloride  with  aniline  in  benzene  solution,  separates  from  acetic  acid 
in  colourless  crystals,  m.  p.  195°,  and  gives  a  red  coloration  with  con- 
centrated sulphuric  acid.  A  mixture  of  this  anilide  with  the  sub- 
stance, m.  p.  195°,  obtained  as  a  by-product  in  the  preparation  of  the 
i/A-anilido  from  the  acid,  commences  to  sinter  at  160°,  m.  p.  170°.  The 
anilide  is  considered  to  be  a  secondary  product  of  the  action  of 
benzoylbenzoyl  chloride  or  of  the  thionyl  chloride  on  the  i/^-anilide,  as 
this  is  transformed  into  the  anilide  when  treated  with  thionyl  chloride, 
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acetyl  chloride,  or  boiling  acetic  anhydride.  Reduction  of  the  anilide 
by  means  of  zinc  and  acetic  acid  leads  to  formation  of  phenyl- 
phthalide. 

When  boiled  with  acetic  anhydride,  opianyl-i/r-anilide,  which  does 
not  behave  as  a  i/r-acid  on  titration,  is  transformed  inio^  opianylanilide, 
m.  p.  179%  which  is  insoluble  in  alkalis,  and  gives  a  rosaniline  red 
with  concentrated  sulphuric  acid. 

Acetophenonecarboxylic  acid  reacts  with  aniline,  forming  a  crystal- 
line substance,  m.  p.  203%  which  is  nob  identical  with  the  product  of 
the  action  of  phthalylacetic  acid  on  aniline.  G.  Y. 

Determination  of  the  Constitution  of  Isomeric  Derivatives 
of  o-Keto-acids.  Hans  Meyer  (Monatsh.,  1907,  28,  1231—1237).— 
From  the  discovery  of  isomeric  esters  of  aromatic  o-keto-acids  has 
arisen  amongst  others  the  question  whether  such  isomerism  is  limited 
to  the  ortho-series  or  may  possibly  occur  in  the  meta-  and  para-series. 
Whilst  it  is  difficult  to  establish  a  conclusion  based  only  on  negative 
evidence,  it  seemed  of  importance  to  show  in  a  special  case  that  the 
present  methods  of  investigation  give  no  indication  of  such  isomerism. 
There  remains  then  to  be  determined  the  constitution  of  the  repre- 
sentatives of  each  series  of  derivatives  as  also  of  the  free  acids. 

Methyl  j9-benzoylbenzoate,  m.  p.  107°,  is  obtained  from  j9-benz- 
oylbenzoic  acid  by  all  methods  of  esterification.  jt?-Benzoylbenzoic 
acid  does  not  form  a  mixed  anhydride  with  acetic  acid  as  does  the  o-acid. 

The  action  of  methyl  sulphate  on  o-benzoylbenzoyl-i/^-anilide  in 
alkaline  solution,  NHPh-CPh(OH)-C6H4-C02K,  leads  to  the  formation 
of  an  estei'y  which  forms  greenish-yellow  crystals,  m.  p.  132%  and 
must  have  the  constitution:  NPhlCPh'CgH^'COgMe;  when  heated 
with  10%  acetic  acid,  it  yields  methyl  benzophenone-o-carboxylate, 
COPh'C^jH^'COgMe,  which  is  identical  with  Plaskuda's  ester,  m.  p. 
52°.  The  constitution  of  this  ester  establishes,  also,  the  constitutions 
of  its  isomerides  and  analogues. 

Whilst  the  action  of  o-benzoylbenzoyl  chloride,  prepared  by  means 
of  thionyl  chloride,  on  aniline  leads  to  the  formation  of  a  mixture 
of  the  anilide  and  i/^-anilide,  the  former  only  is  obtained  from  aniline 
and  the  crystalline  acid  chloride  prepared  by  means  of  phosphorus 
pentachloride. 

The  normal  esters  of  both  j^-aldehydo-  and  o-keto-acids  are  formed 
by  means  of  diazomethane  or  of  the  silver  salt,  and  usually  melt  at  a 
lower  temperature  than  the  ifz-esters.  But  whilst  the  action  of  thionyl 
chloride  on  the  o-aldehydo-acids  leads  to  the  formation  of  normal  acid 
chloride,  the  i/r-acid  chloride  is  formed  by  the  action  of  thionyl  chloride 
on  o-benzoylbenzoic  acid.  Wegscheider  (Abstr.,  1906,  i,  86)  considers 
the  free  o-aldehydo-acids  to  have  in  aqueous  solution  a  j/r-structure. 
Acids  of  the  type  of  o-benzoylbenzoic  acid,  on  the  other  hand,  must 
have  the  normal  structure.  Such  acids,  however,  undergo  trans- 
formation readily  with  changes  of  temperature.  Although  at  higher 
temperatures  o-benzoylbenzoic  acid  forms  the  xj/smilide,  at  the  ordinary 
temperature  it  is  a  strong  acid,  having  the  conductivity  constant 
100/^  =  0-0379  with  v=1024,  or  0-0358  with  v  =  2048;  fi^  =3745. 

G.  Y. 
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Benzoquinoneoximecarboxylio  Acid.  Josef  Houben  and 
Walter  Brassert  (Ber.,  1907,  40,  4739— 4743).— The  authors  have 
prepared  benzoquinoneoximecarboxylic  acid   from  6 -nitroso-'N -methyl - 

anthranilic  acid,  NHMe'C^Q/^Q  HVCH-^^*"^^'  which  is  obtained 
from  o-nitrosomethylaminobenzoic  acid,  C02H*C(3H4*N(NO)Me,  and 
alcohol  or  glacial  acetic  acid  containing  hydrogen  chloride.  The 
precautions  to  be  observed  in  the  isolation  of  the  free  acid  from  its 
hydrochloride  are  described.  The  acid  separates  from  alcohol  in  dark 
green  prisms  with  a  blue  lustre  or  in  needles  ;  it  separates  from  glacial 
acetic  acid  in  green  needles.  It  begins  to  decompose  about  100° ; 
when  reduced,  it  forms  a  colourless  compound,  which  very  quickly 
becomes  blue. 

Benzoquinoneoximecarhoxylicacid^  ^^"^r^PO  TT\*r'H^^*'^*^'^'  °^" 
tained  by  boiling  5-nitroso-iV-methylanthranilic  acid  with  aqueous 
sodium  carbonate,  has  m.  p.  162 — 163°  ;  it  crystallises  from  benzene  in 
dark  green  scales,  and  from  water,  when  crystallised  quickly,  in  dark 
green  needles.  Its  aqueous  solution  decomposes  when  filtered  through 
ordinary  filter  paper.  The  acid  decomposes  on  contact  with  air.  It 
reacts  with  phenylhydrazine,  semicarbazide,  hydroxylamine,  and  aniline 
respectively.  A.  McK. 

Hydropinenealdehyde.  Josef  Houben  and  Hans  Doescher  {Ber. 
1907,  40,  4576—4579). — With  the  object  of  comparing  derivatives  of 
pinene  hydrochloride  and  bornyl  chloride  with  derivatives  of  zsobornyl 
chloride,  the  author  has  prepared  hydropinenealdehyde,  CiqHi^'CHO. 
For  this  purpose,  methylformanilide  was  obtained  by  boiling  methyl- 
aniline  with  anhydrous  formic  acid  for  six  hours;  it  has  b.  p. 
263°/760  mm.  and  121°/11  mm.  It  was  then  boiled  for  eight  hours 
with  magnesium  pinene  hydrochloride  (Houben,  Abstr.,  1906,  i,  21), 
when  the  following  reaction  takes  place :  CjoH^^MgCl  +  CHO'NMePh  = 
CioH^i7*CH(OMgCl)'NMePh.  The  resulting  magnesium  compound, 
when  decomposed  in  the  usual  manner,  forms  methylaniline  hydro- 
chloride and  hydropinene  aldehyde  :  CioHi/CH(OMgCl)-]SrMePh  — > 
CioHi^-CH(OH)-NMePh  — >  CioHi^-CHO  +  NHMePh,HCl.  Hydro- 
pinenealdehyde, isolated  by  aid  of  its  sodium  hydrogen  sulphite  compound, 
has  an  odour  of  camphor,  undergoes  oxidation  with  remarkable  ease, 
and  is  very  volatile  with  steam ;  m.  p.  above  120°,  but  indefinite,  owing 
to  the  rapid  oxidation  of  the  aldehyde.  Its  oxime,  CioHj^'CHIN'OH, 
crystallises  from  light  petroleum  is  needles,  has  m.  p.  60 — 61°,  and 
b.  p.  143°/ 13  mm. 

The  semicarhazone,  CioHj^'CHIN'NH'CO'NHg,  separates  from 
benzene  in  small  needles,  m.  p.  220°.  A.  McK. 

Action  of  Organo-magnesium  Pyridine  Compounds  on 
Aldehydes.  Bernardo  Oddo  (Gazzetta,  1907,  37,  ii,  356—366). — 
The  interaction  of  beozaldehyde  and  the  pyridine  compound  of  mag- 
nesium methyl  iodide  (compare  Abstr.,  1904,  i,  920)  yields  :  (1)  styrene  ; 
(2)  phenylmethylcarbinol,  and  (3)  the  ether,  0(CHPhMe)2,  b.  p. 
240 — 245°/20  mm.,  D28  M154,  which  has  the  normal  molecular  weight 
in  freezing  benzene,  and  when  heated  or  treated  with  10%  potassium 
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hydroxide  solution  yields  a  crystalline  compound^  m.  p.  90 — 92°,  or  95°, 
according  to  its  method  of  preparation. 

The  action  of  the  pyridine  compound  of  magnesium  phenyl  bromide 
on  benzaldehyde  yields :  benzyl  alcohol,  benzyl  ether,  tetraphenyl- 
ethane,  diphenylcarbinol,  and  the  ether,  0(CHPh2)2.  T.  H.  P. 

Syntheses  of  Aromatic  Aldehydes.  II.  The  Hydrogen 
Cyanide  Method.  Ludwig  Gattermann  (Annalen,  1907,  367, 
313—383,  Compare  Abstr.,  1906,  i,  589).— The  hydrogen  cyanide 
method  for  the  synthesis  of  aromatic  aldehydes  permits  of  the  intro- 
duction of  the  aldehydo-group,  CHO,  into  phenols,  ethers,  or  other 
derivatives  of  phenols.  The  aldehydo-group  is  introduced  into  mono- 
hydric  phenols  in  the  para-position  to  the  hydroxyl  if  this  is  occupied 
by  hydrogen,  the  ^-hydroxy-aldehydes  being  formed  in  50%  to  90% 
yields.  If  the  para-position  is  already  occupied  by  a  substituting 
group,  o-hydroxy-aldehydes  are  formed  in  small  yields  in  the  benzene 
series,  but  readily  in  the  /?-naphthols.  The  dihydric  phenols  with  the 
hydroxyls  in  the  meta-position  to  each  other,  and  dihydroxy- 
naphthalenes  with  both  hydroxyls  in  y8-positions,  readily  yield 
aldehydes  with  the  aldehydo-group  in  the  ortho-position  to  one  of  the 
hydroxyls.  Catechol  and  quinol,  on  the  other  hand,  yield  only  small 
amounts  of  an  aldehyde,  or  do  not  undergo  the  reaction.  Also,  in  the 
case  of  the  trihydric  phenols,  pyrogallol,  and  hydroxyquinol,  the 
aldehydo-group  is  readily  introduced  into  the  ortho-position  to  one,  or 
in  phloroglucinol  to  two,  of  the  hydroxyls. 

In  the  ethers  of  the  phenols,  the  alkyloxy-groups  have  a  similar,  but 
weaker,  effect  on  the  orientation  of  the  aldehydo-group.  Thus  the 
monomethyl  ethers  of  the  m-dihydroxy benzenes  yield  jt?-hydroxy-o- 
methoxy-aldehydes.  The  ethers  of  catechol  readily  form  aldehydes, 
differing  in  this  from  the  free  phenol.  Two  aldehydo-groups  are 
introduced  only  into  the  ethylene  and  trimethylene  ethers  of  mono- 
hydric  phenols  and  naphthols,  and  into  dialkyloxydiphenyls. 

Directions  are  given  for  the  preparation  of  anhydrous  hydrogen 
cyanide  ;  this  is  condensed  with  the  phenol  in  ethereal  solution  by 
means  of  hydrogen  chloride  alone  or  together  with  zinc  chloride,  or 
with  phenols  or  phenol  ethers  in  benzene  solution,  or  in  absence  of  a 
solvent,  by  means  of  aluminium  chloride  and  hydrogen  chloride.  The 
following  new  aldehydes  are  described. 

Hydroxytolualdehyde  [Me  :  CHO  :  OH  =  1  :  3  :  4],  m.  p.  56°,  prepared 
from  jp-cresol,  is  volatile  in  steam  ;  the  azine,  ^i^ifi^^,  crystallises 
in  yellow  needles,  m.  p.  232°, 

^-Hydroxy-m-ethylhenzaldehyde,Qc!S.^fi^,  prepared  from  o-ethylphenol, 
crystallises  in  colourless  needles,  m. "  p.  172—173°;  the  azine, 
CigHjoOgNg,  forms  yellow  needles,  m.  p,  262''. 

A:-Hydroxy-2  : 5-dimethylbenzaldehyde,  from  jo-xylenol  in  an  80% 
yield,  crystallises  in  colourless  needles,  m.  p.  132—133°.  The  oxime, 
CjjHi^OgN,  colourless  needles,  m.  p.  155°  ;  the  plienylhydrazone,  colour- 
less leaaets,  m.  p.  164°;  the  azine,  CjgHgoOgNg,  yellow  needles,  m.  p. 
280°  (decomp.);  the  condensation  product  with  aniline,  C15H15ON, 
crystallises  in  colourless  needles,  m,  p.  143°.  When  heated  with 
aniline  hydrochloride  in   alcoholic  solution,  the  aldehyde  forms  the 
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hydrochloride  of  an  additive  compound,  Cj.-HjgO^NCl,  which  crystaUises 
in  orange-red  needles,  decomp.  about  240°.  The  action  of  the  calcu- 
lated amount  of  potassium  nitrate  on  the  aldehyde  in  concentrated 
sulphuric  acid  solution  at  -  10°,  leads  to  the  formation  of  Z-nitro-i- 
hydroxy-^  :  ^-dimethylhenzaldehyde,  CgHgO^N,  crystallising  in  colourless 
leaflets,  m.  p.  188°;  the  oxime,  (^,^-^^0^^,  orange-red  needles,  decomp. 
160°  ;  the  azine,  CjgHjgOgN^,  orange  needles,  decomp.  237°  ;  the  aniline 
condensation  product,  ^i^ifiz^^^  forms  ruby-red  crystals  with  blue 
fluorescence,  m.  p.  136°.  4:-tIydroxy-2:b-dimethylcinnamic  acidj 
^11^12^3'  crystallises  in  colourless  needles,  m.  p.  171°. 

4:-IIydroxy-2  :  ^-dimethylhenzaldehyde,  from  1:2:  3-xylenol  in  a  60% 
yield,  crystallises  from  toluene  in  colourless  leaflets,  m.  p.  172°;  the 
phenylhydrazone,  Cj^H^gONg,  silvery  scales,  m.  p.  165° ;  the  azine, 
CjgHgoOgNg,  yellow  needles,  m.  p.  254°. 

4-Hydroxy-3 : 5-dimethylbenzaldehyde,  m.  p.  115—116°  (114°: 
Thiele  and  Eichwede,  Abstr.,  1900,  i,  501),  forms  an  azine,  (u-^^2(P'2^2^ 
crystallising  in  yellow  needles,  m.  p.  262 — 263°. 

^-Hydroxy-2  : 6-dimethyIbenzaldehyde,  from  s-xylenol  in  an  almost 
quantitative  yield,  crystallises  in  colourless  needles,  m.  p.  189 — 190°. 
The  oxime,  colourless  leaflets,  m.  p.  196°;  the  azine,  yellow  needles, 
m.  p.  240°. 

2-Hydroxy-^  :  5-dimethylbenzaldehyde,  colourless  leaflets,  m.  p.  70°, 
volatile  with  steam ;  the  phenylhydrazone,  colourless  needles,  m.  p. 
195° ;  the  azioie,  yellow,  crystalline  powder,  m.  p.  317°  (decomp.).  On 
fusion  with  potassium  hydroxide,  the  aldehyde  yields  4  : 5-dimethyl- 
salicylic  acid,  m.  p.  199°. 

jp-Carvacrotaldehyde,  m.  p.  96°,  formed  from  carvacrol  and  hydrogen 
cyanide  by  the  aluminium  chloride  method,  is  identical  with  Nordmann's 
aldehyde  (Abstr.,  1885,  162).  Lustig's  aldehyde  (Abstr.,  1886,  346) 
is  probably  the  o-aldehyde.  The  phenylhydrazone  of  the  f)-aldehyde, 
C^p^HgoONg,  crystallises  in  glistening  leaflets,  m.  p.  109° ;  the  azine, 
^22^28^2^2'  yellow  Crystals,  m.  p.  238 — 240°  ;  the  methyl  ether,  b.  p. 
275°,  formed  by  the  action  of  potassium  hydroxide  and  methyl  iodide 
on  the  aldehyde,  yields  an  azine,  C24H3202N2»  yellow  crystals,  m.  p. 
184 — 185°,  and  on  oxidation  with  alkaline  permanganate  is  converted 
into  the  acid  described  by  Gattermann  and  Oberlander  (Abstr.,  1899, 
i,  510). 

When  treated  with  hydrazine  sulphate  in  dilute  alcoholic  solution, 
1  :  4-hydroxynaphthaldehyde  forms  an  additive  compound, 

OH-CioHG-CH(OH)-NH-NH-CH(OH)-CioHe-OH, 
which  is  obtained  as  a  dark  red  substance,  decomp.  220 — 236°,  and 
when  dissolved  in  alcohol  loses  water,  forming  the  azine,  C22Hjg02N2, 
crystallising  in  yellow  needles,  m.  p.  236°. 

Z-Bromo-4:-hydroxy-l-naphthaldehyde,  Q^^H^yjO^v,  prepared  by  the 
action  of  bromine  on  1  :  4-naphthaldehyde  in  cooled  glacial  acetic  acid 
solution,  crystallises  in  colourless  needles,  m.  p.  145°,  and  forms  con- 
densation products  with  aniline,  C^^HigONBr,  leaflets,  with  red  and 
green  fluorescence,  m.  p.  180°  (decomp.),  with  ^-toluidine, 

CigHi.ONBr, 
crystals  with  green  and  red  lustre,   m.   p.  168°,  and  with  |?-xylidine, 
CjgHjgONBr,  red,  monoclinic  plates,  m.  p.  206°  (decomp.). 
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With  hydrogen  cyanide  and  aluminium  chloride  in  benzene  solu- 
tion, ar-tetrahydro-a-naphthol  forms  an  aldehyde^  CljjHjgOg,  which 
crystallises  in  yellow  leaflets,  m.  p.  138 — 139°.  The  condensation  pro- 
duct with- aniline,  Cj^Hj^ON,  yellow  to  orange-red  plates,  m.  p.  189°; 
the  condensation  product  with  jt?-toluidine,  CigHjgON,  yellow  leaflets, 
m.  p.  209 — 210°;  the  azine,  C22H24O2N2,  yellow  needles,  decomp. 
about  260°;  the  methyl  ether^  ^12^1  A'  colourless  needles,  m.  p. 
r,8_59° 

2-Chloro-i-hydroxyhenzaldehyde^  C^HgOgCl,  in  a  50%  yield,  from  m- 
chlorophenol,  crystallises  in  colourless  needles,  m.  p.  146 '5°.  The 
oxime,  C^HgOgNCl,  stout  crystals,  m.  p.  194°;  the  azine, 

Oj^HjoOgNgCIg, 
yellow  needles,  m.  p.  255°  (decomp.). 

%Bromo-i-hydroxyhenzaldehyde,  formed  in  a  10%  yield,  crystallises 
in  slightly  yellow  needles,  m.  p.  159*5°.  The  oxime,  stout  crystals, 
m.  p.  128*5°,  does  not  form  an  indoxazen  derivative;  the  azine, 
needles,  m.  p.  260°. 

Resorcylaldehyde  condenses  with  aniline,  forming  a  product^ 

crystallising  in  lemon-yellow  needles,  m.  p.  131°.  With  aniline  hydro- 
chloride, the  aldehyde  forms  an  additive  compound,  CjgHj^OgNCl,  which 
crystallises  in  light  yellow  needles,  and  decomposes  when  heated. 
The  additive  compound,  Ci^Hj^OgNOI,  formed  with  />-aminobenzoic 
acid  in  presence  of  hydrochloric  acid,  is  obtained  in  yellow  crystals, 
and  decomposes  when  heated.  The  action  of  fuming  nitric  acid  on  the 
aldehyde  in  glacial  acetic  acid  leads  to  the  formation  of  b-nitro-2  : 4:-di- 
hydroxyhenzaldehyde,  C^H^OgN,  which  crystallises  in  yellowish-brown 
prisms,  m.  p.  148 — 149°.  3  :6-Dinitro-2 -A-dihydroxybenzaldehyde, 
C^H^O^Ng,  prepared  by  the  action  of  fuming  nitric  acid  on  resorcyl- 
aldehyde, forms  slightly  yellow  crystals,  m.  p.  170°.  Both  these 
aldehydes  form  intensely  yellow  or  orange  salts  with  alkalis,  and  give 
the  typical  aldehyde  reactions ;  the  crystalline  derivatives  mostly  de- 
compose when  heated. 

Chlororesorcylaldehyde,  formed  from  chlororesorcinol,  is  obtained  in 
the  form  of  its  hydrate,  Qr^H^^O^Ql,  which  melts  below  100°,  and  when 
more  highly  heated  yields  a  sublimate  of  the  aldehyde  in  colourless 
needles,  m.  p.  157°.  The  oxime,  C^HgOgNCl,  colourless  needles,  m.  p. 
184°;  the  azine,  Cj^HjoO^ISTgClg,  yellow  needles,  m.  p.  above  the  b.  p. 
of  sulphuric  acid ;  the  phenylhydrazone,  CigHnOgNgCl,  brownish-red 
needles,  m.  p.  185 — 193°  (decomp.). 

C resorcylaldehyde,  formed  in  a  90%  yield  from  cresorcinol,  crys- 
tallises from  benzene  in  colourless  needles,  m.  p.  146*5°.  The  azine, 
^10^10^4^2'  yellow  needles,  m.  p.  303°  (decomp.). 

1  :  ^-DihydroxyA-naphthaldehyde,  Cj^HgOg,  from  1  :  5-dihydroxy- 
naphthalene,  crystallises  in  yellow  needles,  m.  p.  195—210°.  1  :  b-Di- 
hydroxy-i-naphthylideneaniline,  Ci^HioO^N,  forms  dark  red  crystals, 
m.  p.  195— 196°. 

^  2  :  l-Dihydroxy-\-naphthaldehyde,  formed  in  an  almost  quantitative 
yield  from  2  : 7-dihydroxynaphthalene,  is  obtained  in  the  form  of  its 
hydrate,  O^^Yl^fi^,  which  crystallises  in  light  yellow  needles,  m.  p. 
210 — 215°  (decomp.),  and  over  sulphuric  acid  in  a  vacuum,  or  more 
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quickly  at  120°,  loses  HgO,  becoming  yellowish-red,  2  :  7-Dihydroxy-l- 
naphthylideneaniline,  Cj^HigOgN,  crystallises  in  golden  needles,  m.  p. 
195—196°,  when  quickly  heated. 

2  :  Q-Dihydroxy-\-naphthaldehydef  CnHgOg,  crystallises  in  light  yellow 
needles,  m.  p.  185 — 190°  (decomp.).  The  naphthylideneaiiiline^ 
CiyHjgOglS",  forms  orange-red  needles  with  green  lustre,  and  is  partially 
melted  at  215°,  but  not  completely  at  235°.  The  pJienylhydrazone^ 
C^^Hj^OgNg,  crystallises  in  golden  needles,  and  commences  to  decompose 
at  200°,  m.  p.  about  230°. 

TrihydroxyhenzyUdeneaniline,  CigH^jOgN,  crystallises  in  ruby-red 
needles,  m.  p.  198°.  The  additive  compound  of  pyrogallolaldehyde  and 
aniline  hydrochloride,  C,H2(OH)3-CH(OH)-NHPh,HCl,  crystallises  in 
yellow  needles,  m.  p.  245°,  and  when  boiled  with  water  is  converted 
into  the  benzylideneaniline. 

Dihydroxycoumarin  diacetate,  CjgHjQOg,  prepared  by  heating  phloro- 
glucinolaldehyde  with  acetic  anhydride  and  sodium  acetate  at 
160 — 170°  under  pressure,  crystallises  in  needles,  m.  p.  138°,  and 
when  heated  with  dilute  sulphuric  acid  yields  dihydroxycoumarin, 
CgHgO^,  crystallising  in  yellow  needles,  m.  p.  above  250°  (partial 
decomp.).  The  solutions  of  this  are  not  fluorescent ;  it  forms  yellow 
salts  with  aqueous  alkalis,  ammonia,  or  calcium  or  barium  hydroxide, 
and  with  aqueous  ferric  chloride  gives  a  green  coloration,  becoming 
red,  and  a  precipitate. 

4-Hydroxy-2-methoxybenzaldehyde  is  formed  in  a  75%  yield  from 
resorcinol  monomethyl  ether,  whilst  anisaldehyde  is  obtained  in  an 
almost  quantitative  yield  from  anisole. 

Orcinol  monomethyl  ether  forms  4:-hydroxy-Q-methoxy-2-methyl- 
henzaldehyde,  CgHjQOg,  which  crystallises  in  colourless  needles,  m.  p. 
188°,  and  is  not  volatile  with  steam.  The  oxime,  colourless  needles, 
m.  p.  127°;  the  phenylhydrazone,  CigH^gOgNg,  yellow  plates,  m.  p. 
159° ;  the  azine,  CjgHgoO^Ng,  yellow  leaflets,  m.  p.  253°  (decomp.). 

T^-Ethoxyhenzaldehyde,  Qfi.^fic^,  formed  in  an  almost  quantitative 
yield  from  phenetole,  is  obtained  as  a  colourless  oil,  b.  p.  249°, 
Dal  1*08,  has  a  pleasant  odour,  and  on  oxidation  with  alkaline 
permanganate  is  converted  into  ^-ethoxybenzoic  acid.  The  oxime, 
CgHijOgN,  colourless  needles,  m.  p.  83° ;  the  azine,  CigHooOgNg, 
crystallises  in  yellow  leaflets,  m.  p.  172°,  forming  a  turbid  liquid, 
clearing  at  1 97° ;  thei  condensation  p)'i'oduct  with  benzidine,  OgQHggOgNg, 
crystallises  in  yellow  leaflets,  m.  p.  248°  to  a  turbid  liquid,  clearing 
when  heated  above  the  b.  p.  of  sulphuric  acid. 

Z-Chloro-i-methoxyhenzaldehyde,  CgHi^OgCl,  from  o-chloroanisole, 
crystallises  in  colourless  needles,  m.  p.  53°,  and  on  oxidation  yields 
3-chloro-4-methoxybenzoic  acid.  The  oxime,  OgHgOgNCl,  forms 
colourless  needles,  m!  p.  115°. 

2-Chloro-4-methoxybenzaldehyde,  from  m-chloroanisole,  is  identical 
with  Tiemann's  aldehyde  (Abstr.,  1891,  704). 

2-ChlorO'i-ethoxyhenzaldehyde,  from  ??i-chlorophenetole,  crystallises 
in  colourless  needles,  m.  p.  66-5°.  The  oxhue,  C^HjoOgNCl,  colourless 
needles,  m.  p.  89-5°. 

2-Bromo-4:-ethoxyhenzaldehyde,  from  9?i-bromophenetole,  crystallises 
in  colourless  needles,  m.  p.  69-5°. 
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i-P-Bro7noethoxyhenzaldehyde,  QB^.^l'QB^2'0'Q^^^^'0H0,  formed  in 
a  50%  yield  from  /5-bromoethoxy benzene,  crystallises  in  colourless 
needles,  m.  p.  52°.  The  oxime,  Q^K^ff^Bv,  colourless  leaflets,  m.  p. 
108°;  the  phenylhydrazo7ie,  C^^H^fi^^Bv,  silvery  needles,  m.  p.  127°; 
the  azine,  O^s^^f^^J^.fir^,  yellow  needles,  m.  p.  176-5°.  i-fi-Bromo- 
ethoxybenzoic  acid,  Cj^HgOgBr,  prepared  by  oxidation  of  the  aldehyde 
with  permanganate  in  alkaline  solution,  crystallises  in  needles,  m.  p. 
177°.  When  heated  with  potassium  acetate  and  absolute  alcohol 
at  150°  under  pressure,  the  bromo-aldehyde  is  converted  into 
^-p-hydrox'yethoxyhenzaldehyde,  OH*CH2-CH2-0-C^3H4-CHO,  which 
crystallises  in  colourless  needles,  m.  p.  34°;  the  oxime,  C^H^jOgN, 
colourless  needles,  m.  p.  98 — 99°  ;  the  phenylhydrazone,  C^r/H^gOgNg, 
colourless  needles,  m.  p.  102 — 103°;  the  azine,  Q^^ll^fi^c^,  light 
yellow  needles,  m.  p.  184°,  forming  a  turbid  liquid,  and  clearing  at  207°. 

Methoxytolualdehyde  [Me:CHO:OMe  =  1  :  3  :  6],  b.  p.  251°  (Abstr., 
1898,  476),  is  prepared  from  o-tolyl  methyl  ether ;  the  oxime, 
CfjHjjOgN,  m.  p.  68 — 70°,  is  formed  together  with  traces  of  its 
siereoisomeride ;  the  azine,  CJSH2QO2N2,  yellow,  nacreous  leaflets, 
m.  p.  172 — 173°.  The  corresponding  4-ethoxy-aldehyde  {loc.  cit.) 
crystallises  from  light  petroleum  in  glistening  needles,  m.  p.  33 — 34° ; 
the  oxime,  colourless  needles,  m.  p.  92 — 93° ;  the  azine,  C^^U^fi^^^, 
yellow  leaflets,  m.  p.  155 — 156°;  the  condensation  product  with 
benzidine,  033113202^2,  yellow  leaflets,  m.  p.  238°,  forming  a  turbid 
liquid. 

o-Tolyl  phromoethyl  ether,  OgHj^OBr,  solidifies  at  -  90°,  b.  p. 
213  — 125°/9  mm.  p  -  Bromoethoxy  -  m.  -  tolualdehyde,  CjoHj^OgBr 
[Me  :  CHO  :  C2H^Br  =  1  :  3  :  6],  crystallises  in  colourless  needles,  m.  p. 
39°;  the  oxime,  C^^^^O^Br,  colourless  needles,  m.  p.  73°;  the 
azine,  C2oH2202lSr2Br2,  yellow  needles,  m,  p.  136°.  ^-^-Hydroxyetlioxy- 
ixi-tolualdehyde,  OH*CH2*CH2'0'CgH3Me'CHO,  prepared  by  the  action 
of  potassium  acetate  and  alcohol  on  the  ^-bromo-compound,  crystallises 
from  benzene  in  slightly  yellow  needles,  m.  p.  61 — 62° ;  the  oxime, 
CjoHjgOglSr,  colourless  needles,  m.  p.  115°;  the  azine,  yellow  needles, 
m.  p.  184°. 

Methoxytolualdehyde  [Me  :  CHO  :  OMe=  1  :  2  :  5],  b.  p.  257°  (Abstr., 
1898,  i,  477),  on  oxidation,  yields  m-homoanisic  acid ;  the  oxime, 
C9HJ1O2N,  colourless  needles,  m.  p.  81° ;  the  azine,  golden  needles, 
m.  p.  141°;  the  condensation  product  with  benzidine,  030112802^2, 
yellow  leaflets,  m.  p.  171°,  forming  a  turbid  liquid,  which  clears  above 
the  b.  p.  of  sulphuric  acid. 

Ethoxy tolualdehyde[Me : CHO  :0Et  =1:2:5],  from  m-tolyl  ethyl  ether, 
forms  a  strongly  refracting,  colourless  oil,  b.  p.  260—262°  ;  the  oxime, 
OJ0HJ3O2N,  stout  crystals,  m.  p.  84° ;  the  azine,  golden  leaflets,  m.  p. 
142°;  the  condensation  product  with  benzidine,  C32H32O2N2,  golden 
leaflets,  m.  p.  167°  (turbid),  clears  above  300°. 

Methoxytolualdehyde  [Me  :  OHO  :  OMe  =  1  :  3  :  4],  b.  p.  250°  (Abstr., 
1898,  i,  477),, prepared  from  ?/i-tolyl  methyl  ether,  contains  a  small 
amount  of  the isomeride  [Me : CHO: OMe  =  1  :  2  :  4],  since,  on  oxidation, 
it  yields  an  acid,  m.  p.  67°,  accompanied  by  traces  of  a  more  sparingly 
soluble  acid,  m.  p.  192—193°.  The  oxime,  OgHj^OoN,  colourless 
needles,  m.  p.  144 — 145°. 
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Mhoxytolualdehyde  [Me  :  CHO  :  OEt  =  1:3:4],  from  ^;-tolyl  ethyl 
ether,  crystallises  from  light  petroleum  in  colourless  needles,  m.  p. 
32 — 33°  ;  the  oxime,  CJ0HJ3O2N,  colourless  needles,  m.  p.  87°  ;  the  azine, 
yellow  prisms,  m.  p.  154 — 155°. 

4:-Methoxy-2  :  Q-dimethylhenzaldehjde,  ^iq^i'P^,  prepared  from 
^-xylenyl  methyl  ether ^  b.  p.  194' 5°,  crystallises  in  colourless  needles, 
m.  p.  18°,  b.  p.  271—272°;  the  oxime,  colourless  leaflets,  m.  p.  121-5°. 
^-Xylenyl  ethyl  ether,  b.  p.  208°,  yields  ^-ethoxy-^ :  Q-dimethylbenz- 
aldehyde,  m.  p.  279 — 280°,  which  does  not  solidify  when  cooled  ;  the 
oxime,  colourless  needles,  m.  p.  100°.  y-va-Xylenyl  methyl  ether, 
b.  p.  182 — 183°,  yields  chiefly  4-hydroxy-3  : 5-dimethylbenzaldehyde, 
m.  p.  116°,  together  with  small  amounts  of  the  corresponding  methoxy- 
aldehyde,  CjoHigOg,  b.  p.  257°.  v-m-Xylenyl  ethyl  ether,  b.  p.  194-5°, 
yields  only  moderate  amounts  of  i-ethoxy-^  :  b-dimethylhenzaldehyde, 
b.  p.  265-5°. 

i-Phenoxyhenzaldehyde,  OPh'CgH^'CHO,  from  phenyl  ether, 
solidifies  in  a  freezing  mixture,  b.  p.  191 — 193°/22  mm.,  and  on  oxida- 
tion with  alkaline  permanganate  yields  /?-phenoxy benzoic  acid.  The 
oxirne,  CigHj-^OgN,  crystalline  powder,  m.  p.  86° ;  the  azine,  sulphur- 
yellow  leaflets,  m.  p.  143° ;  the  phenylhydrazone,  yellow  leaflets,  m.  p. 
123°. 

4:-Methoxy-l-naphthaldehyde,  prepared  by  boiling  1  : 4-hydroxy- 
naphthaldehyde  with  methyl  iodide  and  alcoholic  potassium  hydroxide, 
is  obtained  as  a  colourless  liquid,  b.  p.  212°/40  mm.,  and,  on  oxidation, 
yields  Gattermann  and  Hess's  acid,  m.  p.  232°  (Abstr.,  1888,  574). 
With  hydrazine  sulphate,  the  aldehyde  yields  the  additive  compound, 
OMe-CioH6-CH(OH)-NH-NH-CH(OH)-CioH(;-OMe,  which  forms 
dark  red  needles,  decomp.  160 — 182°,  and,  when  heated  with  alcohol, 
loses  2H2O,  forming  the  azine,  C24H20O2N2,  crystallising  in  light 
yellow  needles,  m.  p.  182°;  this  again  forms  the  additive  compound  on 
treatment  with  mineral  acids.  The  corresponding  ethoxy-aldehyde, 
Ci3H^2^2'  ^o^^^s  yellow  crystals,  m.  p.  75°;  the  azine,  yellow  needles, 
m.  p.  209°. 

l-Methoxy-X-najphthaldehyde,  Q-^^^fi^,  prepared  from  /8-naphthyl 
methyl  ether  or  2-hydroxy-l-naphthaldehyde,  crystallising  in  stout 
prisms,  m.  p.  83-5°;  the  azine,  C24H2QO2N2,  crystallises  from  nitro- 
benzene in  golden  prisms  with  blue  lustre,  m.  p.  255 — 256°.  The 
corresponding  ethoxy- aldehyde  crystallises  from  glacial  acetic  acid  in 
long  needles,  m.  p.  110° ;  the  azine,  023112402^2,  golden  crystals,  m.  p. 
184°. 

The  aldehyde  formed  from  veratrole  crystallises  in  yellow  needles, 
m.  p.  43—44°  (42°  :  Tiemann,  this  Journ.,  1876,  i,  76) ;  the  oxime, 
CgHj^OgN,  forms  sj^herical  aggregates,  m,  p.  88 — 89° ;  the  azine, 
C^gHgoO^Ng,  yellow  leaflets,  m.  p.  189 — 190°;  the  additive  compound 
with  aniline  hydrochloride,  06H3(OMe)2-OH(OH)-NHPh,H01,  light 
yellow  needles,  m.  p.  112°. 

3  :  i-Diethoxyhenzaldehyde,  CgH3(0Et)2*CH0,  prepared  from  catechol 
diethyl  ether,  is  obtained  as  an  oil,  b.  p.  278 — 280°,  and,  on  oxidation, 
yields  protocatechuic  acid  diethyl  ether  ;  the  azine,  O22H28O4N2,  yellow 
leaflets,  m.  p.  169—170°. 

2  : 4-Dimethoxybenzaldehyde  (Abstr.,  1898,  i,  477)  forms  an  oxirne, 
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CgHj^OgN,  colourless  needles,  m.  p.  106°,  and  an  azi7ie,  CigHgoO^Ng, 
yellow  needles,  m.  p.  195°. 

2 :  ^-Dimethoxyhenzcddehyde^  formed  from  benzoquinol  dimethyl 
ether,  crystallises  in  colourless  needles,  m.  p.  63°.  2  :  ^-Diethoxyhenz- 
aldehyde^  colourless  needles,  m.  p.  62-5°. 

4  :  5-Dimethoxy-2-niethylbenzaldehyde,  C-^qR^P^,  formed  from  homo- 
catechol  dimethyl  ether,  crystallises  in  colourless  needles,  m.  p.  76°, 
and,  on  oxidation,  yields  a  carboxylic  acid,  CjoHjgO^,  crystallising  in 
colourless  needles,  m.  p.  146 — 147°,  together  with  m-hemipinic  acid. 
The  oxime,  G-^qH.^^O^'N,  colourless  needles,  m.  p.  124°;  the  azine, 
yellow,  rhombic  plates,  m.  p.  228°.  The  corresponding  methoxyethoxy- 
aldehyde,  O^^^ifi^,  m.  p.  33—34°,  b.  p.  293—294°;  t\iQ  oxime,  colour- 
less leaflets,  m.  p.  116*5°. 

The  aldehyde  prepared  from  cresorcinol  dimethyl  ether,  b.  p.  211°, 
crystallises  in  colourless  needles,  m.  p.  116*5°;  the  oxime,  CjoH^gOgN, 
nacreous  leaflets,  m.  p.  145°.  The  isomeric  aldehyde  from  orcinol 
dimethyl  ether  forms  colourless  needles,  m.  p.  62° ;  the  azinSf 
C1QH24O4N2,  yellow  leaflets,  m.  p.  193°;  the  phenylhydrazone, 
CifiHigOaNg,  yellow  needles,  m.  p.  100—101°. 

The  additive  compound  of  asarylaldehyde  and  aniline  hydrochloride, 
Cj6H2o04NCl,  crystallises  in  orange-yellow  needles,  m.  p.  188°. 

Catechol  ethylene  ether,  prepared  by  the  action  of  potassium  hydroxide 
and  ethylene  dibromide  on  catechol,  is  a  colourless  oil,  b.  p.  110 — 111°/ 
31  mm.  or  99 — 100°/17  mm.,  and  has  an  aromatic  odour.  Contrary 
toMoureu's  statement  (Abstr.,  1898,  i,  644),  catechualdehyde  ethylene 
ether  has  no  odour ;  it  is  oxidised  by  permanganate,  yielding  proto- 
catechuic  acid  ethylene  ether,  m.  p.  135  "5°.  The  a«me,  CjgHjgO^Ng, 
forms  yellow  needles,  m.  p.  190 — 191°. 

Ethylene  ether  of  i-hydroxyhenzaldehyde,  C^JiO'Cf^^*OH.O)^,  pre- 
pared from  phenyl  ethylene  ether,  crystallises  in  colourless  needles, 
m.  p.  117 — 118°  ;  the  aniline  derivative,  C28H24O2N2,  glistening  leaflets, 
m.  p.  183 — 184°  ;  the  phenylhydrazone,  O^s^^fi'^^*  brown  leaflets, 
m.  p.  217 — 218°.  The  corresponding  trimethylene  ether,  C^-^Hj^^O^, 
crystallising  in  yellow  needles,  m.  p.  135 — 136°,  is  formed  from  phenyl 
trimethylene  ether,  and  also  by  the  action  of  trimethylene  dibromide 
on  sodium  ^ -hydroxy benzaldehyde ;  the  dioxime,  C-^y.'K-^^QO^l^^f  colour- 
less needles,  m.  p.  153 — 154°;  the  disemicarbazone,  Ci9H2204Ng, 
colourless  needles,  m.  p.  297 — 298°;  the  azine,  Cj7Hjq02N2»  ^^  obtained 
as  a  yellow,  insoluble  substance,  m.  p.  above  360°,  and  is  probably 
polymolecular. 

Ethylene  ether  of  Q-hydroxy-m-tolualdehyde,  C2H2(0'CgH3Me*CHO)2, 
crystallises  in  colourless  needles,  m.  p.  150° ;  the  oxime,  yellow  needles, 
m.  p.  191 — 192°;  the  phenylhydrazone,  CgoHgoOgN^,  yellow  crystals, 
m.  p.  231°;  the  aniline  derivative,  C30H28O2N2,  colourless  needles, 
m.  p.  161°;  the  \)-toluidine  derivative,  Og2H3202N2,  colourless  needles, 
m.  p.  156°.  o-Tolyl  trimethylene  ether,  C-^^^'R^qO^,  forms  a  colourless 
oil,  b.  p.  225°/28  mm.  or  341— 343°/760  mm.  The  corresponding 
di-4: :  4:' -aldehyde,  CigHgoO.,  crystallises  in  colourless  needles,  m.  p. 
114°. 

Ethylene  ether  of  5-hydroxy-o-tolualdehyde,  from  m-tolyl  ethylene 
etJier,  m.  p.  91°,  crystallises  from  glacial  acetic  acid  in  yellow  leaflets, 
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m.  p.  125 — 126°.  y-Xylenol  ethylene  ether,  CjgHggOg,  crystallises  in 
colourless  needles,  m.  p.  82 — 83°,  and  forms  a  dialdehyde,  Q^^^^O^, 
obtained  in  a  66%  yield  and  crystallising  in  colourless  needles,  m.  p. 
163°.  a-Naphthyl  trimethylene  ether,  CggHgQOg,  crystallises  in  colourless 
needles,  m.  p.  103 — 104°.  Trimethylene  ether  of  1  :  '^i-hydroxynaphth- 
aldehyde,C,2^H.^Q0^,  forms  yellow  needles,  m.  p.  159 — 160°;  the  oxime, 
C25H22O4N2,  glistening  leaflets,  m.  p.  192 — 193°;  the  aniline  deriv- 
ative, Cg^HgoOgNg'  ^®  obtained  as  a  yellow,  crystalline  precipitate, 
m.  p.  188 — 189°.  ji-Naphthyl  trimethylene  ether,  colourless  leaflets, 
m.  p.  148 — 149°;  the  dialdehyde,  brown  needles,  m.  p.  186 — 187°. 

Guaiacol  ethylene  ether,  CigHigO^,  crystallises  in  strongly  refracting 
needles,  m.  p.  139 — 140°;  the  trimethylene  ether,  Cj^HgQO^,  crystallises 
in  colourless  leaflets,  m.  p.  111°.  An  aldehyde  could  not  be  obtained 
from  either  of  these  ethers.  Vanillin  trimethylene  ether,  C^gHgoOg, 
prepared  by  the  action  of  sodium  ethoxide  and  trimethylene  di  bromide 
on  vanillin,  crystallises  in  silvery  needles,  m.  p.  145 — 146°,  and  is 
odourless;  the  oxime,  Q-^^SL^jd^^^  colourless  needles,  m.  p.  161 — 162°; 
the  aniline  derivative,  C3JH30O4N2,  yellow  needles,  m.  p.  183 — 184°. 

2  ;  2'-Dimethoxydiphe7iyl'b  :  b' -dialdehyde, 

CHO-C6H3(OMe)-C6H3(OMe)-CHO, 
prepared  from  2 : 2'-dimethoxydiphenyl,  crystallises  in  colourless 
needles,  m.  p.  130°.  2 : 2'-Diethoxydiphenyl,  OjgHjgOg,  prepared  by 
heating  o-iodophenetole  with  copper  powder,  crystallises  in  colourless 
leaflets,  m.  p.  36 — 37°;  the  dialdehyde^  CjgHjgO^,  forms  colourless 
needles,  m.  p.  128°.  G.  Y. 

Methylation  of  Vanillin  by  Methyl  Sulphate.  Herman 
Decker  and  Otto  Koch  {Ber.,  1907,  40,  4794— 4795).— A  simpler 
and  better  method  of  obtaining  veratraldehyde  than  that  employed  by 
Perkin  and  Eobinson  is  described  (Trans.,  1907,  91,  1079).  The 
method  consists  in  using  0'9  mol.  of  potassium  hydroxide,  as  the 
sodium  vanillate  is  sparingly  soluble,  and  gradually  adding  the  alkaline 
solution  to  a  hot  solution  of  1  mol.  of  vanillin  and  0*9  mol.  of  methyl 
sulphate.  The  yield  is  97%,  and  the  unused  vanillin  can  be  recovered. 
In  this  method,  excess  of  alkali  is  avoided,  and  consequent  alteration  of 
the  aldehyde  prevented.  This  procedure  is  applicable  to  phenols 
generally.  W.  R. 

Distillation  of  Calcium  Azelate  and  the  Formation  of 
Azelaone.  Carl  D.  Harries  and  Ludwig  Tank  {Ber.,  1907,  40, 
4555 — 4559). — Working  with  the  products  obtained  from  azelaic  acid, 
the  authors  show  that  the  substance  prepared  by  the  distillation  of 
the  calcium  salt  is  not  azelaone  (c?/c^ooctanone),  but  a  complex  mixture 
of  isomeric,  probably  hepta-,  hexa-,  and  penta-cyclic,  ketones  (com- 
pare Derlon,  Abstr.,  1898,  i,  638  ;  Wallach,  Abstr.,  1907,  i,  602). 

C.  S. 

PhenyKsocrotophenone.  Heinrich  Wieland  and  Hans  Stenzl 
{Ber.,  1907,  40,  4:825— 4:S33).—ah'I)initro-a8-diphenyl-A^-butylen'^ 
NOg-CHPh-CHICH-CHPh'NOa,  is  readily  formed  when  a  solution  of 
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nitric  peroxide  in  pure  ether  and  light  petroleum  is  gradually  added 
to  a  suspension  of  diphenylbutadiene  in  absolute  ether  surrounded  by 
a  freezing  mixture.  On  the  addition  of  light  petroleum  or  ether  to  its 
benzene  solution,  it  is  deposited  in  the  form  of  snow-white  needles, 
m.  p.  158°  (decomp.).  When  an  ethereal  suspension  of  the  dinitro- 
derivative  is  poured  on  to  dilute  aqueous  ammonia  and  repeatedly 
shaken,  nitrous  acid  is  eliminated  and  a-niiro-aS-diphenylbutadiene, 
NOg-CPhlCH'CHICHPh,  is  formed.  It  crystallises  from  hot  alcohol 
or  glacial  acetic  acid  in  well-developed,  golden-yellow,  glistening  prisms, 
m.  p.  111 — 112°,  and  dissolves  in  concentrated  sulphuric  acid  to  a 
deep  red  solution.  When  reduced  with  stannous  chloride  and  aqueous 
alcoholic  hydrochloric  acid  under  special  conditions,  the  nitro-derivative 
yields  phenylisocrotophefwne,  C0Ph'CH2'CHICHPh.  This  crystallises 
from  hot  alcohol  in  small,  colourless  needles,  m,  p.  93°.  It  does  not 
give  a  coloration  with  ferric  chloride,  and  dissolves  in  concentrated 
sulphuric  acid  to  a  colourless  solution.  When  oxidised  with  per- 
manganate, it  yields  benzoic  acid.  On  the  addition  of  sodium  hydroxide 
solution  to  an  alcoholic  solution  of  the  ketone,  an  intensely  yellow 
solution  of  the  sodium  derivative  of  the  isomeric  enolic  compound  is 
formed.  The  sodium  salt  can  be  prepared  by  the  addition  of  sodium 
wire  to  a  dry  ethereal  solution  of  the  ketone,  but  is  readily  hydrolysed 
by  water.     The  corresponding  0-henzoyl  derivative, 

COPh-0-CPh:CH-CH:CHPh, 
forms  brilliant,  pale  yellow  crystals,  m.   p.    128 — 129°.     It  gives  no 
reaction  with  ferric  chloride,  and  is  insoluble  in  cold  alkalis,  but  is 
readily  hydrolysed  with  warm  alkalis. 

The  oxime,  CHPhlCH-CHg'CPhlN-OH,  forms  colourless  crystals, 
m.  p.  104—106°.  The  ketone  readily  condenses  with  benzaldehyde 
in  the  presence  of  piperidine,  yielding  dibenzylidenepropiopherione, 
COPh-C(:CHPh)-CH:CHPh,  in  the  form  of  pale  yellow  needles,  m.  p. 
117°.  The  ketone  also  condenses  with  amyl  nitrite  and  diazobenzene 
salts.  J.  J.  S. 

Direct  Hydrogenation  of  Aromatic  Diketones.  Paul  Sabatier 
and  Alphonse  Mailhe  (Compt.  rend.,  1907,  145,  1126— 1127).~The 
study  of  the  direct  hydrogenation  of  diketones  in  the  presence  of 
nickel  (Abstr.,  1907,  i,  587)  has  been  extended  to  typical  aromatic 
diketones,  and  the  results  show  that  the  reaction  proceeds  as  in  the 
case  of  the  simple  aromatic  ketones,  with  formation  of  the  corre- 
sponding hydrocarbon  (compare  Darzens,  Abstr.,  1905,  i,  66).  s-T>i- 
phenylethane  (dibenzyl)  is  obtained  by  the  direct  hydrogenation  in  the 
presence  of  nickel  of  benzil  at  220—230°,  or  of  benzoin  at  210—220°. 
When  ay-diketo-a-phenylbutane  (benzoylacetone)  is  similarly  treated 
at  200°,  80%  is  converted  into  butylbenzene,  containing  traces  of  the 
hexahydro-derivative,  and  the  remainder  into  a  mixture  of  acetone, 
isopropyl  alcohol,  and  toluene.  M.  A.  W. 

Morindin.  Otto  A.  Oesterle  and  Eduard  Tisza  (Arch.  Pharm., 
1907,  245,  534—553.  Compare  Thorpe  and  Smith,  Trans.,  1888,  63, 
171;  Perkin  and  Hummel,  Trans.,  1894,  65,  851).— A  pyridine 
solution   of   morindin   when  heated   with  acetic  anhydride  yields  the 
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acetate,  C27-H2iOg(OAc)9,  crystallising  in  thick,  light  lemon-yellow 
needles,  m.  p.  236°.  The  henzoate,  Q^^m^fiQ{0'Bz)^,  obtained  by  the 
action  of  benzoyl  chloride  on'morindin  in  pyridine,  crystallises  in  short, 
pale  yellow  needles,  m.  p.  186°.  From  the  analytical  results  and  the 
formation  of  the  above  derivatives,  the  authors  conclude  that  morindin 
has  the  formula  Cg^HgoOj^,  and  not  02311280^4  as  assigned  to  it  by 
Thorpe.  The  sugar  obtained  by  the  hydrolysis  of  morindin  with 
dilute  sulphuric  acid  reduces  Fehling's  solution  and  ammoniacal  silver 
nitrate  solution,  has  [a]^  -  2*18°,  and  is  not  fermented  by  yeast.  The 
presence  of  a  pentose  could  not  be  detected.  The  sugar  yields  a 
phenylosazone^  yellow  needles,  m.  p.  197°,  and  a-phenylhenzylhydrazone, 
brilliant  yellow  needles,  m.  p.  140 — 141°. 

Moi^indone  trimethyl  ether,  Cj5HY02(OMe)3,  corresponding  with  the 
triacetyl  derivative  described  by  Perkin  and  Hummel  (loc.  cit.),  results 
from  the  action  of  methyl  sulphate  on  morindone  in  alkaline  solution  ; 
it  forms  a  glistening,  golden-yellow,  fine  crystalline  powder,  m.  p. 
229°.  It  is  considered  probable  that  morindin  has  the  formula : 
OH-Ci5H,02[0-C,H,0(OH)j2  or  0^,^,0,{OB),'0'Q^,^^fi,{On),. 

W.  H.  G. 


Syntheses  of  Optically  Active  j»-Menthone.  Arthur  Kotz 
and  Adolf  Schwarz  {Annalen,  1907,  357,  209 — 213). — By  a  series  of 
transformations,  Kotz  and  Hesse  (Abstr.,  1906,  i,  88)  synthesised 
c?-^-menthone,  starting",  from  a  hydroaromatic  compound,  1-methyl- 
c?/c/ohexane-3-one.  Optically  active  menthone  has  now  been  synthesised 
from  an  aliphatic  compound,  ethyl  8-methyl-a-^sopropylpimelate  (this 
vol.,  i,  24).  This  is  heated  with  sodium  at  100°  and  finally  at  140°, 
and  the  resulting  mass  is  treated  with  ice-cold  dilute  sulphuric  acid 
under  ether.  The  ethyl  menthonecarboxylate  so  formed  is  purified 
by  solution  in  aqueous  sodium  carbonate  and  reprecipitation  with 
sulphuric  acid ;  on  distillation,  it  is  obtained  as  a  slightly  yellow  oil, 
b.  p.  145 — 149°/14  mm.,  has  a  slight  odour  of  peppermint,  gives  a 
deep  violet  coloration  with  ferric  chloride,  and  on  hydrolysis  by 
means  of  boiling  dilute  sulphuric  acid  yields  jo-menthone.  d-p-Men- 
thone,  [ajo  +30-20°,  is  formed  also  by  distilling  calcium  8-methyl-a- 
isopropylpimelate.  G.  Y. 


Constituents  of  Ethereal  Oils.  I.  Separation  of  Camphor 
from  Fenchone  containing  Camphor.  II.  Santene.  Friedrich 
W.  Semmler  {Ber.y  1907,  40,  4591—4598.  Compare  Abstr.,  1907, 
i,  1062). — The  author  describes  a  simple  method  of  separating 
fenchone  from  caAphor,  no  convenient  method  of  effecting  this 
separation  having  hitherto  been  described. 

Fenchone  and  camphor  inay  be  separated  by  their  entirely  different 
behaviour  towards  sodium,  camphor  being  very  readily  attacked, 
whilst  fenchone  may  be  distilled  from  sodium  without  undergoing 
decomposition. 

This  behaviour  is  adduced  in  favour  of  the  author's  formula  for 
fenchone  (I)  in  preference  tb  Wallach's  formula  (II)  : 
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CH  CH 

CMe  '  ^^  .        . 

The  author  has  also  studied  santene,  CgHj^,  obtained  by  fractionating 
East  Indian  sandal- wood  oil.  The  specimen  used  was  optically 
inactive,  had  b.  p.  31—3379  mm.,  D20  0-863,  and  w^  1-46658.  The 
author  considers  that  santene  is  an  unsaturated  dicyclic  hydrocarbon. 
When  dissolved  in  benzene  and  oxidised  by  ozone,  it  is  converted  into 
the  diketone,  O^-R^fi^,  b.  p.  124—12779  mm.,  D^o  1-024,  and 
Wd  1-46658;  the  dioxime,  CgH^fiOaNg,  has  m.  p.  129°;  the  disemi- 
carbazone,  G^lI^.ill^'l^K'CO'i^B^),,  has  m.  p.  216°. 

When  the  ketone,  O^U^fi^,  is  oxidised  by  sodium  hydroxide  and 
bromine,  it  is  converted  into  the  ketonic  acid,  CgH^gOg,  which  has  b.  p, 
X  75^-20579  mm.,  and  forms  the  semicarhazone, 
CsHi^OglN-NH-CO-lSrHg, 
m.  p.  168°. 

The  formation  of  santene  from  the  tricyclic  teresantalic  acid, 
CjoHi^Og,  involves  the  disruption  of  the  rings;  it  is  not  a  simple 
process,  but  probably  takes  place  in  successive  phases,  as  quoted  by  the 
author.  A.  McK. 


Constituents  of  Ethereal  Oils.  Further  Derivatives  of 
Santalene  and  the  Formation  of  a  New  Dicyclic  Saturated 
System — dicyclo-2  :  2  :  2-Octane.  Friedrich  W.  Semmler  and 
KoNRAD  Bartelt  (Ber.,  1907,  40,  4844 — 4849.  Compare  Abstr., 
1907,  i,  781,  and  preceding  abstract). — When  the  diketone,  CgHj^Og, 
obtained  by  oxidising  santene  with  ozone,  is  boiled  for  ten  minutes 
with  a  dilute  alcoholic  solution  of  sodium  ethoxide,  condensation 
occurs  between  the  methyl  group  and  the  ring  carbonyl  group,  and  a 
dicyclic  ketone,  CgH^gO,  is  produced  : 

C0<^g<^^2>CM6-C0Me        -^       c=CH-cd\cMe, 

with  b.  p.  100— 10579  mm.,  D20  1-01,  tij,  1-50387.  The  semicarbazone 
has  m.  p.  205°.  When  the  diketone  is  reduced  with  sodium  and 
alcohol,      1  - me«%^dicyclo '2:2:2- octane -7  -  ol     is     formed,    b.     p. 

Qjj Qjj  98— 100°/9  mm.,  D20  1-001,  Uj,  1-49668. 

rtTT/nTT^.mT/rkTT\\m\/r       I^  is  stable  towards  permanganate.     The 

CH^CH,^OH)^CMe     ^^^^^^^    C„H,A,  has  b.  p    104-^1067 

2  ^^2^  9  nim.,  D20  1-011,  and  nr,  1'47151  ;    the 

chloride,  C^'H.^^Cl,  has  b.  p.  82—8479  mm.,  D20  1-019,  and  n^  1-49097. 

When  reduced,  the  chloride   yields   the   corresponding  hydrocarbon, 

'['methyMicyc\o-2:2:2-octcme,  b.  p.  149—151°,  D20  0-875,  and  njy  1-46900. 

CH  'CH  When  oxidised,  the  alcohol,   CgHjgO,  yields 

PTr/pTT^.PTT^Xr'Mo      *h®  saturated  ketone,  CqH,.0,  b.  p.  91—94°/ 

\CH  -CH/  9   ^^-^  ^''    1002,   C  1-48950;  the  semi- 

2        2  carbazone  of  which,   CioHj^ONg,    has   m.   p. 
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214°  and  the  oxime,  b.  p.  132—135710  mm.,  D20  1-051,  nj,  1-52058. 

"When   reduced,  the    oxime   yields    an 

yCHo ^^sX  amine,    CgHj.'NHg,    l-amino-\ -methyl 

CH^- C GO-^CMe     2:2:  2-dicjc\ooGtane,    b.   p.    76—77°/ 

XCHg— L-CHg/  9  mm.,D200-940,  Wd1'49097;  thepicrate 

CH'OH  ^^^^  ^-  P'  206°      The  hydroxymethylene 

derivative    of    the    ketone    (annexed 

formula)  has  b.  p.  114— 116°/11  mm.,  Dso  1-098,  n^  1-5263,  and  yields 

an  intense  coloration  with  ferric  chloride.  J.  J.  S. 

Action  of  Nitrogen  Trioxide  on  Caoutchouc.  Carl  D.  Harries 
{Zeitsch.  angew.  Chem.,  1907,  20,  1969—1970.  Compare  Abstr.,  1905, 
i,  223). — Polemical.  A  criticism  of  Alexander's  recent  investigations 
(Abstr.,  1907,  i,  433).  W.  H.  G. 

Lupeol.  PiETER  VAN  RoMBURGH  {Proc.  K.  Akad.  Wetensch.  Amster- 
dam, 1907,  10,  292—295;  Gompt.  rend.,  1907,  45,  926—929. 
Compare  Abstr.,  1904,  i,  905  ;  1906,  i,  20). — Lupeol,  obtained  from 
bresk,  is  not  converted  into  lupeylene  under  the  conditions  mentioned 
by  Jungfleisch  and  Leroux  (Abstr.,  1907,  i,  783).  It  does  not  lose 
water  when  heated  in  a  tube  at  190°,  and  the  acetate  and  benzoate 
obtained  from  fused  lupeol  are  identical  with  those  obtained  from 
lupeol  which  has  not  been  heated.  The  behaviour  of  lupeol  on 
melting  has  been  studied,  and  it  is  found  that  this  compound  exists  in 
two  modifications.  W.  H.  G. 

Solubility  of  "half -hard"  African  Copals.  Charles  Coffiqnier 
{Bull  Soc.  chim.,  1907,  [iv],  1,  1131— 1143).— The  author  is  making  a 
systematic  investigation  of  the  chief  analytical  constants  of  the 
copals  of  commerce,  and  has  already  recorded  these  for  the  East 
African  and  American  resins  (Abstr.,  1906,  i,  870;  1907,  i,  67). 
The  present  paper  gives  constants  for  West  African  copals. 

Benguela  copal  has  D^^  1*058,  m.  p.  165°,  acid  number  123*1,  and 
Kottstorfer  number  157*1.  Angola  white  copal  has  D^^"  1*055,  m.  p. 
95°,  acid  number  127,  and  Kottstorfer  number  159*9.  Angola  red 
copal  has  D^^  1-066,  m.  p.  >300°,  acid  number  128*3,  and  Kottstorfer 
number  131*8.  Congo  copal  has  D^^  1*061,  m.  p.  195°,  acid  number 
132*3,  and  Kottstorfer  number  131*8.  Sierra  Leone  copal  has 
D19  1-072,  m.  p.  130°,  acid  number  110*2,  and  Kottstorfer  number 
123*4. 

The  solubilities  of  these  resins,  under  various  conditions,  in  a 
number  of  organic  solvents  have  been  determined,  and  are  given  in 
the  original.  T.  A.  H. 

• 

Alcohols  and  Resinous  Acids  in  the  Varnish  from  the 
Leaves  of  Alnus  Glutinosa.  Hans  Euler  and  Astrid  Euler 
(Ber.,  1907,  40,  4760^-4764).— From  the  varnish  which  covers  the 
leaves  of  Alnus  glutinosa,  the  authors  have  isolated  two  crystalline 
saturated  alcohols  which  do  not  give  the  cholesterol  reaction,  and 
also  two  amorphous  unsaturated  resinous  acids  which  give  a  marked 
cholesterol  reaction. 
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Glutinol,  C14H28O,  separates  from  alcohol  in  leaflets,  m.  p.  70—71°. 
Glutanol,  Q^^H^fi^  (1),  m.  p.  76°,  differs-  from  glutinol  in  being  soluble 
in  ether  with  difficulty.  Glutinolic  acid,  (CgsH^gOg)^;,  softens  at  80°, 
and  is  possibly  a  mixture  of  isomerides.  Glutinic  acid,  CggH^^O^,  also 
does  not  melt  sharply.  A.  McK. 

Transformation  of  Barbaloin  into  an  Isomeride,  ^-Barbaloin  ; 
Existence  of  this  Latter  in  Several  Aloes.  Eugene  Leger 
{Gompt.  rend.,  1907,  145,  1179—1181.  Compare  Abstr.,  1907,  i,  631). 
— When  barbaloin  is  heated  at  160 — 165°  for  three  hours,  it  loses  its 
water  of  crystallisation,  and  is  partially  converted  into  an  optical  iso- 
meride, ^-bm^baloin,  which  is  obtained  as  an  amorphous  residue  after 
the  barbaloin  has  been  removed  by  successive  crystallisations  of  an 
alcoholic  extract  of  the  fused  mass.  ^-Barbaloin  yields  the  chloro- 
derivative,  CgiHj^OgCl^jSHgO,  crystallising  in  prismatic  needles,  and  a 
5>'omo-derivative,  CgiHjgOgBr^.  A  chloride,  Q^-^^QO^Q>\^,iYifi,  crystal- 
lising in  prismatic  needles,  is  obtained  by  treating  with  hydrochloric 
acid  and  potassium  chlorate  the  mixture  obtained  by  heating  barba- 
loin at  160 — 165°;  this  is  a  mixture  of  the  chlorides  of  barbaloin  and 
the  ^-isomeride,  and  the  same  mixture  is  obtained  to  the  extent  of 
20 — 22%  by  the  direct  chlorination  of  Cape  aloes,  whereas  they  yield 
only  5%  to  6%  of  crystalline  barbaloin  ;  it  follows  therefore  that  Cape 
aloes  are  richer  in  aloins  than  is  generally  admitted,  but  that  part  is 
present  as  the  amorphous  /3-barbaloin.  Similar  results  were  obtained 
with  Uganda  and  Socotra  aloes.  These  yielded  20-10%  and  23"35%  re- 
spectively of  the  chloro-derivative,  crystallising  in  needles,  or  the 
j8-barbaloin  can  be  isolated  from  the  aloes  by  evaporating  the  mother 
liquors  from  which  the  barbaloin  has  been  crystallised. 

By  the  direct  chlorination  of  Cape  or  Uganda  aloes,  in  addition  to 
the  compound  mentioned  above,  a  compound,  C^^H^OgCl^,  is  obtained 
as  yellowish-white  needles.  This  is  probably  methoxytetrachloro- 
naphthaquinone.  M.  A.  W. 

Tannin.  Maximilian  Nierenstein  {Ber.,  1907,  40,  4575 — 4576). 
— Quebracho-tannin  is  oxidised  by  potassium  persulphate  in  acetic  acid 
containing  a  little  concentrated  sulphuric  acid  to  a  dark  red  substance, 
rufiquebrachic  acid,  which  yields  anthracene  when  distilled  with  zinc 
dust.  C.  S. 

Tannic  Acid  in  Toxicological  Investigations.  Pietro  Bigi- 
NELLi  {Gazzetta,  1907,  37,  ii,  506— 520).— When  tannic  acid  is 
employed  as  a  precipitant  for  alkaloids,  it  must  be  borne  in  mind  that 
it  also  forms  insoluble  compounds  with  other  substances,  such  as 
certain  solvents  and  mineral  acids.  Some  of  these  compounds  have 
been  studied  by  the  author. 

With  ether,  tannic  acid  forms  the  following  compounds : 
Ci4Hi,09,2Et,0  and  Ci^HjoO^SEt^O, 
both  of  which  are  converted  into  the  ordinary  dihydrate, 

C,,H,,0„2H20, 
on  exposure  to  the  air.     WJien  the  dihydrate  or  its  aqueous   solution 
is  treated  with  aqueous  ether,  the  syrupy  compound, 
Ci,HioO,,5Et20,6H,0, 
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is  obtained.      With  alcohol,  the  compounds  : 

Ci4HioO.),2EtOH  and  Q^^R^^O^.Z^iOH 
are  formed,  whilst  chloroform,  benzene,  and  light  petroleum  form  no 
such  compounds  on  treatment  with  aqueous  10%  tannic  acid  solution. 
With  mineral  acids,  the  following  compounds  are  formed  : 

C,4Hio09,H.^S04,14H20,  and  Zij^^K^Jd^,2B.Q\,20Y[jd.  The  fact  that 
these  compounds  are  precipitated  from  relatively  dilute  mineral  acid 
solutions,  for  example,  5%  hydrochloric  acid,  renders  it  necessary  to 
employ  sufficiently  diluted  solutions  when  tannic  acid  is  used  as  a 
precipitant  for  the  alkaloids. 

The  formation  of  tannates  of  quinine  is  also  discussed  (compare 
Abstr.,  1907,  i,  955).  T.  H.  P. 

Action  of  Carbamide,  Thiocarbamide,  Urethane,  and  some 
Amides  on  Xanthhydrol.  Robert  Fosse  (Compt.  rend.,  1907,  145, 
813 — 815). — Xanthhydrol  condenses  with  certain  primary  amides  and 
with  unsubstituted  diamides,  forming  xanthyl  amides  and  dixanthyl 
diamides  respectively,  which  are  very  easily  split  up  by  the  halogen 
acids,  regenerating  the  amide,  and  forming  unstable  xanthyl  halide 
salts.  Dixanthylcarhamide  is  probably  the  symmetrical  compound  : 
CO[NH*CH!(CgH^)2!0]2.  It  forms  faintly  rose-coloured,  silky  needles, 
m.  p.  varying  from  250°  to  257 — 258°,  according  to  the  rapidity  of 
heating,  which  are  not  altered  by  boiling  aqueous  alkali  hydroxides. 
Dixanthylthiocarhamide,  CS[ISrH'OH!(CgH4)2lO]2,  forms  small  needles, 
having  m.  p.  about  200°  (decomp.),  but  varies  with  the  time  of 
heating.  Phenylxanthylthiocarhamide,  NHPh'CS'NH'CH:(CgH4)2lO, 
crystallises  in  white,  silky  needles,  which  become  green  at  170°,  then 
melt  to  a  blue  liquid,  rapidly  becoming  maroon-coloured.  Xanthyl- 
wre«Aane,0:(CfiH4)2:CH-NH-C02Et,  forms  fine  needles,  m.  p.  168—169°; 
xanthylacetamide,  0:(CgH4)2lCH']SrH*COMe,  white  needles,  m.  p. 
238—244°;  xanthylpropionamide,  0:(CgH4)2:CH-NH-COEt,  colourless 
needles,  m.  p.  "111—2^ ;  xanthylhutyramide,  0:(C6H4)2:CH-NH-COPr, 
colourless  needles,  m.  p  186 — 187°;  xanthylisovcder amide, 

0:(CgH4)2:CH-NH-CH2-CHMe2, 
white,  silky  needles,  m.  p.  182 — 184°  ;  xanthylphenylacetamide, 

0:(C6H4)2:CH-NH-CO-CH2Ph, 
silky  needles,  m.  p.  196—197°.  E.  H. 

Extractives  of  Muscle.  IX.  Constitution  of  Carnitine. 
E,.  Krimberg  {Zeitsch.  physiol.  Ghem.,  1907,  53,  514 — 525.  Compare 
Abstr.,  1905,  i,  726  ;  1907,  i,  264).— The  acid  obtained  by  the  decom- 
position of  carnotine  appears  to  be  crotonic  acid  or  an  isomeride. 

When  the  base  is  heated  with  hydriodic  acid  and  red  phosphorus  at 
130°  for  six  hours,* it  yields  a  product  identical  with  Willstatter's 
y-trimethylbutyrobetaine  (Abstr.,  1902,  i,  268).  Carnitine  is  therefore 
undoubtedly  a  hydroxy-derivative  of  the  betaine,  probably 

^^®3<cH2-CH(OH)^^^2-  J.  J.  s. 

Morphine.  XVI.  New  Chlorocodide.  Ludwig  Knorr  and 
Heinrich  Horlein  {Ber.,  1907,  40,  4883—4889.  Compare  Abstr.,  1907, 
i,  789,  956).— The^-chloromorphide  (Ach  and  Steinbock,'Abstr.,  1907, 
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i,  1069),  an  intermediate  product  in  the  formation  of  a;t?omorphine, 
which  is  an  isomeride  of  chloromorphide  (Schryver  and  Lees,  Trans., 
1900,  77,  1029),  yields,  when  methylated,  a  new  chlorocodide ;  which, 
since  it  gives  deoxycodeine  on  reduction,  contains  the  carbon-nitrogen 
skeleton  of  morphine.  The  isomerism  between  the  two  chloromor- 
phides  or  the  two  chlorocodides  is  regarded  as  optical  or  position 
isomerism.  In  confirmation,  j8-chlorocodide,  on  hydrolysis,  yields  other 
products  than  the  a-isomeride,  namely,  zsocodeine  (Lees,  Proc,  1906, 
22,  253;  1907,23,  200;  Trans,  1907,  91,  1408)  and  allo-»/r-codeine 
(Abstr.,  1907,  i,  956;  Lees,  loc.  cit.). 

^-Chloromorphide  has  [aj^  -5°  in  methyl  alcohol.  When 
methylated  with  diazomethane,  it  forms  p-chlorocodide,  separating  in 
well-formed,  right-angled  plates,  m.  p.  152 — 153°  (the  same  asa-chloro- 
codide,  but  a  mixture  of  the  two  melted  30°  lower) ;  it  has  [aj^    -  10°. 

/8-Chlorocodide  is  obtained  from  codeine  or  j/^-codeine  by  heating 
with  fuming  hydrogen  chloride  in  sealed  tubes  at  60 — 70°,  or 
from  a-chlorocodide  in  a  similar  manner ;  it  yields  deoxycodeine 
when  reduced  with  zinc  dust  and  alcohol.  When  hydrolysed  by 
boiling  with  dilute  acetic  acid,  it  yields  a  product,  m.  p.  140 — 150°, 
[ajo  -170°,  which,  on  crystallisation,  proved  to  be  identical  with 
the  ^-base  of  Lees  and  Tutin  {loc.  cit.) ;  this  Lees  {loc.  cit.)  has 
recognised  as  a  molecular  compound  of  isocodeine  and  ^-zisocodeine. 
Separation  was  effected  by  means  of  the  acid  oxalate,  and  the 
pure  isocodeine  obtained.  E.  F.  A. 

Morphine.  XVII.  Relationship  of  woCodeine  to  Codeine. 
LuDWiG  Knorr  and  Heinrich  Horlein  {Ber.,  1907,  40,  4889—4892). 
— woCodeine,  when  oxidised  with  chromic  acid  in  sulphuric  acid 
solution,  forms  codeinone,  identified  by  means  of  the  oxime.  Codeine 
and  'isocodeine  are  therefore  identical  in  structure,  and  only  differ 
with  respect  to  the  configuration  of  the  groups  attached  to  the 
asymmetric  carbon  atom  in  position  6. 

The  genetic  relationship  of  the  four  isomeric  morphines  and  codeines 
is  therefore  established,  as  shown  in  the  following  table  (compare 
Schryver  and  Lees,  Trans.,  1901,  79,  579  ;  Lees  and  Tutin,  Proc, 
1906,22,  253;  Oppe,  Abstr.,  1907,  i,  547;  Lees,  Proc,  1907,  23,  200, 
Trans.,  1907,  91,  1408)  : 


Morphine, 
m.  p.  253", 
[o]o  - 133°. 

y 

Codeine, 
ra.  p.  155°, 
[a]„  -135°. 


a-zsoMorphine, 
m.  p.  247°, 
[o]o  -167°. 

I 

z'soCodeine, 
m.  p.  172°, 
Wn  -155°. 


j8-woMorphine, 
m.  p.  182°, 
Md  -216°. 

I 

)8'MoCodeine, 

oil, 
[o]n  -228'. 


7-i5oMorphine, 
m.  p.  278°, 
[a]p  -  94°. 

I 

;//-Codeine, 
m.  p.  181°, 
[a]o  -94°. 


Codeinone, 
m.  p.  187°, 
[a]o  -205°. 

I 

3:4:  6-Tiimetlio.\y[)h(!iianthrene, 
oil.' 


;//-Codeinone, 
m.  p.  174°, 
[all,  -2.5°. 


3:4:  S-Trimetlioxyphenanthrene, 
m.  p.  136—137°. 
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These  facts  are  discussed  in  relation  to  the  bridged-ring  formula 
proposed  for  morphine  (see  Abstr,,  1907,  i,  789),  according  to  which 
it  contains  four  asymmetric  carbon  atoms.  The  configuration  of  three 
of  these  (positions  5,  9,  and  13)  is  fixed  by  the  bridge.  But  two 
optically  active  isomerides  corresponding  with  position  6  are  therefore 
possible.  These  are  represented  by  morphine  and  *somorphine,  and  by 
their  methyl  ethers,  codeine  and  wocodeine.  The  /3-  and  y-^somorphines 
and  their  methyl  ethers  differ  from  the  above  bases  in  the  position  of 
the  alcohol  hydroxyl  group ;  in  these,  attached  to  position  8.  In  the 
ketones,  codeinone  and  i/^-codeinone,  the  structural  isomerism  is  due  to 
the  same  difference  in  the  position  of  the  keto-group.  E.  F.  A. 

Constitution  of  Morphine  and  Thebaine.  Hans  Th.  Bucherer 
{J.pr.  Chem.,  1907,  [ii],  76,  428— 432).— The  results  obtained  in  the 
investigation  of  the  action  of  sulphites  on  pyridine  and  its  derivatives, 
and  consequently  on  morphine  and  thebaine,  which  will  be  published 
in  detail  later,  have  led  the  author  to  suggest  for  these  two  alkaloids 
the  following  structural  formulae,  which  are  discussed  shortly  : 

UH|       II  OMe|       II 

MeN' ^^|N^^  Mbn' L  ^ 

HO  MeO 

Morphine.  Thebaine. 

G.  Y. 

Sparteine.  Application  of  Hofmann's  Reaction  to  Sparteine 
Methylhemisparteilene.  Charles  Moureu  and  Am  and  Yaleur 
(Compt.  rend.,  1907,  145,  815—817.  Compare  Abstr.,  1905,  i,  716).— 
Crude  methyl  sparteine  (aj3  -25 '2°  in  alcohol),  obtained  by  distilling 
methylsparteinium  hydroxide  in  a  vacuum,  when  treated  with  methyl 
iodide  is  methylated  to  the  extent  of  66%.  From  the  methiodide  formed, 
crude  dimethylsparteine  (ap  +0*61°)  is  obtained,  which  on  treatment  with 
excess  of  methyl  iodide  gives  a  dimethiodide,  Ci5H24Me2N2,2MeI,H20. 
The  latter  by  the  action  of  moist  silver  oxide  (2  mols.)  gives  tetra- 
methylsparteinium  dihydroxide,  Ci5H24Me2N2(MeOH)2,  which  on  dis- 
Qg-  p-rx  tillation    gives    methylhemispar- 

yi\  /v  teilene,    CjgHggN,  a  liquid,  b.  p. 

/    \  ,      /   \.  160— I6I7I6     mm.,    and    ai>  + 

CH  CH  CH— ChAcH  CH  CH    156-5°  (in  alcoholic  solution). 

TTT  OTT   PTT  PTT  PTT   niT        ^""^"^  '*^  "^""^^   ""^    formation, 

v^jig  v^iig  UII2  L^aivJlgCllg  methylhemisparteilene      should 

\         /  contain  methyl  attached  to  nitro- 

\/  gen,  and  four  ethylenic  linkings. 

■^     ^-"-3    These   deductions   are  confirmed 

by    analysis    and    by    the   molecular  refractive   power    respectively. 

Thus  the  degradation  of  sparteine   by  Hofmann's   reaction  is   more 
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profound  than  was  at  first  considered,  involving  fi.ve  instead  of  three 
piperidine  nuclei.  Only  one  of  the  latter  remains  in  methylhemi- 
sparteilene.  E.  H. 

Two  Isomeric  Methylsparteines.  Charles  Moureu  and  Amand 
Valeur  {Gompt.  rend.,  1907,  145,  929— 930).— The  crude  methyl- 
sparteine,  obtained  by  decomposing  a-methylsparteinium  hydroxide 
(preceding  abstract),  has  ajy  —  25°,  and  is  a  mixture  of  10%  of  sparteine 
and  90%  of  a-  and  ^-methylsparteine.  The  three  bases  can  be 
separated  by  warming  the  mixture  with  a  slight  excess  of  normal 
sulphuric  acid,  whereby  the  a-methylsparteine  sulphate  is  converted 
into  the  methosulphate ;  the  sparteine  and  /3-methylsparteine  sulphates 
do  not  undergo  this  isomeric  change,  and  the  bases  are  separated  by 
fractional  crystallisation  of  the  hydriodides. 

a-Methylsparteine,  Ci^Hp^NgMe,  ra.  p.  30—31°,  b.  p.  178—179° 
(corr.)/ll  mm.,  has  a  faint  odour,  and  has  a^  -55*4°  in  absolute 
alcoholic  solution.  The  dihydrochloride  is  very  deliquescent  ;  the 
platinichloride,  G^r^^r^ c^e,yi^tQ\^^,ZYLcP,  is  microcrystalline,  and 
decomposes  at  247°  ;  the  dihydriodide,  Cj^H25N2Me,2HI,  crystallises  in 
needles,  and  has  ao  -  38*3°,  and  the  picrate,  CigHggNg^^'^e-'^^s^r-^a'  ^^ 
amorphous. 

p-Methylsparteine,  Cj^Hg^jNgMe,  a  colourless  liquid,  b.  p.  181 — 183° 
(corr.)/16'5  mm.,  ai,  +9*9°,  has  an  odour  of  onions,  and  is  less  stable  in 
air  than  its  isomeride.  The  hydriodide,  Cj5H25N"2Me,HI,2H20,  is 
crystalline;  the  anhydrous  salt  has  m.  p.  77 — 78°,  and  a^  -32*2°  in 
aqueous,  or  —  28*2°  in  methyl-alcoholic,  solution ;  the  dihydriodide, 
Cj5H25N2Me,2HI,  is  crystalline,  and  has  a^  -  13-5°  in  methyl-alcoholic 
solution;  the  platinichloride,  C^^lIci^lii^Me,Il^'PtO\Q,^'H.^O,  has  m.  p. 
230°,  and  the  picrate,  C^^JI^^'N^Me,2CQaf>^'Ny  has  m.  p.  94—95°. 

a-  and  /3-Methyl sparteines  are  unsaturated  bases,  and  in  each 
compound  the  methyl  group  is  attached  to  a  nitrogen  atom  (compare 
Herzig  and  Meyer,  Abstr.,  1896,  i,  68).  M.  A.  W. 

Sparteine.  Isomerisation  of  a-Methylsparteine.  Charles 
Moureu  and  Amand  Valeur  (Conipt.  rend.,  1907,  146,  1184 — 1185. 
Compare  preceding  abstracts). — When  a-methylsparteine  dihydriodide, 
^15^25^2^®' 2HI,  is  heated  in  a  sealed  tube  at  125°  with  twice  its 
weight  of  water,  it  is  partially  converted  into  isosparteine  methiodide, 
^15^26-^2' -'^^Ij  «D  -16'8°.  The  same  compound  is  also  obtained  by 
treating  a-methylsparteine  dihydriodide  with  alkalis,  but  the  yield  is 
poor,  and  the  best  results  are  obtained  by  heating  a-methylsparteine 
on  the  water-bath  with  a  slight  excess  of  i\^-sulphuric  acid  until  the 
solution  no  longer  reduces  permanganate  solution.  The  solution  is 
then  neutralised  with  barium  hydroxide  solution,  and,  on  the  addition 
of  barium  iodide,  the  hy do-iodide  of  isosparteine  methiodide, 

Cj,H2eN2,Mel3HI,H20, 
separates.     isoSparteine   hydriodide,    G^^H^^^^.^l,    is    obtained   in    a 
crystalline  form  by  heating  the  hydriodide  of  isosparteine  methiodide 
at  220 — 225°,  and  extracting  the  residue  with  hot  water  ;  it  is  also 
obtained  by  heating,  at  225 — 230°,  a-methylsparteine  dihydriodide. 

M.  A.  W. 
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Xanthine  Bases.  Ernst  Schmidt  (Arch.  Pharm.,  1907,  246, 
389 — 398). — In  addition  to  the  alkyltheobromines  obtained  from 
potassiotheobromine  and  alkyl  iodides  (which  melt  at  a  lower  tempera- 
ture and  are  more  soluble  in  water  than  theobromine  itself,  in  pro- 
portion, as  the  alkyl  group  contains  more  carbon  atoms),  corresponding 
alkyltheobromines  with  comparatively  high  melting  points  have  been 
described  as  formed  in  a  similar  manner  from  silver  theobromine.  It  is 
now  shown  that  the  ethyltheobromine  of  high  melting  point  is  really 
regenerated  theobromine;  a  little  ethyltheobromine  is  formed,  but  it  has 
the  lower  melting  point.  Silver  theobromine  thus  does  not  react  with 
ethyl  iodide  to  form  an  alkyl  derivative  by  any  means  so  readily  as 
with  methyl  iodide.  C.  F.  B. 

i/'-Theobromine.  Ernst  Schmidt  and  Willmar  Schwabe,  jun. 
(Arch.  Pharm.,  1907,  245,  398—405.  Compare  Pommerehne,  Abstr., 
1897,  i,  129  ;  1898,  i,  539).— ./^-Theobromine  is  best  prepared  by  heat- 
ing silver  xanthine  with  methyl  sulphate  at  150° ;  by  taking  suitable 
precautions,  a  yield  can  be  obtained  equal  to  35 — 40%  of  the  xanthine 
employed.  The  sulphate,  B,H2S04,2H20  ;  aurichloride,  BjHAuCl^, 
m.  p.  251°,  and  platinichloride,  2B,H2PtClg,4H20,  are  described 
[B  =  CyHg02NJ.  When  i/^-theobromine  is  boiled  with  potassium  di- 
chromate  and  dilute  sulphuric  acid,  it  is  oxidised  to  methylparabanic 
acid,  methylamine,  ammonia,  and  carbon  dioxide  ;  hence,  it  can  only 
contain  one  methyl  group  in  the  carbamide  residue.  C.  F.  B. 

Some  Alkyl  Derivatives  of  Theophylline.  Willmar 
Schwabe,  jun.  {Ai'ch.  Pharm.,  1907,  245,  312 — 325.  Compare  Abstr., 
1907,  i,  449). — Ethyltheophylline,  C9HJ2O2N4,  was^.prepared  by  boiling 
dry  potassiotheophylline  with  ethyl  iodide  and  a  little  ethyl  alcohol  for  six 
hours,  or  by  digesting  the  same  substance  with  ethyl  sulphate  for  three 
days  at  the  ordinary  temperature;  from  it  were  prepared  crystalline  salts 
of  the  followiug  composition  :  B,HC1,2H20  (2H2O  +  HCI  lost  at  100°) ; 
B,HBr  (stable  at  100°) ;  B,H,S04  ;  B,HAuCl4,  m.  p.  224°  ;  2B,H2PtCl« ; 
B,HgCl2;  B,Hg(CN)2;  B,AgN03,H20 ;  B,M.qI,  182°;  [B,Me]AuCl4, 
190°;  [B,Me]2PtCl6,  250°.  When  ethyltheophylline  is  added  to 
bromine,  hromoethyltheophylline,  CgHj^OgN^Br,  m.  p.  170°,  is  formed, 
and,  when  this  is  boiled  with  alcoholic  potassium  hydroxide,  it  is 
converted  into  ethoxy ethyltheophylline,  Cj^^H^gOgN^,  m.  p.  78°.  When 
ethyltheophylline  is  boiled  with  potassium  dichromate  and  dilute 
sulphuric  acid,  it  yields  dimethylparabanic  acid  (cholestrophan), 
CgHgOgNg,  m.  p.  151°  (not  145°,  as  stated  usually),  ethylamine, 
ammonia,  and  carbon  dioxide.  Ethyltheophylline  is  to  be  regarded  as 
a  1  ;  3-dimethyl-7-ethyl  derivative. 

n-Propyltheophyllifee,  C^oHj^OgN^,  was  obtained  by  heating  potassio- 
theophylline with  7i-propyl  iodide  and  a  little  alcohol  in  a  sealed  tube 
in  the  water-bath.  Salts  :  aurichloride,  B,HAuCl4,2H20,  m.  p.  214°; 
platinichloride,  2B,Il2PtClg,2H20,  crystalline. 

ISO Propyltheophylline  was  prepared  by  heating  potassiotheophylline 
with  isopropyl  iodide  and  a  little  alcohol  at  150°.  Salts  :  aurichloride, 
B,HAuCl4,H20,  m.  p.  l^?,"" -,  platinichloride,  2B,Y{^VtG\Q,'2>B.f>,  m.  p. 
(anhydrous)  201°. 


46  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Benzyltheophylline,  Cj^H^^OglSr^,  was  obtained  by  heating  potassio- 
theophylline  with  benzyl  chloride  in  a  sealed  tube  in  the  water-bath. 
The  aurichloride,  BjHAuCl^,  m.  p.  104°,  and  platinichloride, 

2B,H2PtCl6, 
crystalline,   are  only    stable  in  the  presence  of  excess  of  the  corre- 
sponding  acids ;    they  are  decomposed   by  water  with  separation  of 
benzyltheophylline.  C.  F.  B. 

Aminoacetals  and  Aminoaldehydes.  Alfred  Wohl  (Ber., 
1907,  40,  4679 — 4684). — A  discussion  of  the  results  contained  in  the 
following  five  abstracts  and  this  vol.,  i,  17.  W.  H.  G. 

Tetrahydropyridine-3-aldehyde  and  Piperidine-3-aldehyde, 
Alfred  Wohl  and  M.  S.  Losanitsch,  jun.  (Ber.y  1907,  40, 
4685 — 4698). — ^-Iminodipropaldehyde  tetraethylacetal  (compare 
Abstr.,  1906,  i,  106)  is  converted  by  concentrated  hydrochloric  acid 
into  A^-tetrahydropyridine-3-aldehyde  hydrochloride, 

CH<^g'^^^2>NH,HCl, 

crystallising  in  needles,  m.  p.  144 — 145°  (decomp.).  The  free  aldehyde, 
CgHgON,  cannot  be  prepared  from  the  hydrochloride  by  the  action  of 
potassium  carbonate  or  sodium  ethoxide,  but  is  obtained  in  a  poly- 
merised form  by  dissolving  the  hydrochloride  in  cold  diethylamine ;  it 
is  a  pale  yellow,  amorphous  substance.  The  oxime  hydrochloride, 
CgHjoONg'-^^lj  forms  colourless  crystals,  decomposing  at  252°  (corr.) ; 
treatment  with  potassium  carbonate  liberates  the  free  oxime, 
CgHj^OISro  ;  it  forms  groups  of  colourless  crystals,  softens  at  142°, 
m.  p.  144^^5— 145-5°  (corr.). 

4:-Chloropiperidine-3 -aldehyde  diethylacetal, 

CH2<^^~^^{>CH-CH(OEt)2, 

prepared  by  the  action  of  hydrogen  chloride  on  the  hydrochloride  of 
A^-tetrahydropyridine-3-aldehyde  dissolved  in  ethyl  alcohol,  is  a  colour- 
less oil,  b.  p.  74°/0-15  mm.  It  readily  loses  hydrogen  chloride, 
and  consequently,  on  hydrolysis,  is  converted,  not  into  the  chloro- 
aldehyde,  but  into  AHetrahydropyridine-3-aldehyde  hydrochloride.  It 
is  converted  on  treatment  with  benzoyl  chloride  and  sodium  hydroxide 
into  l-benzoyl-4:-chloropiperidine-d-aldehyde  diethylacetal, 

obtained  as  a  soft,  pale  yellow  mass,  m.  p.  35 — 40°.  It  does  not  give 
off  hydrogen  chloride  so  readily  as  the  parent  substance. 

4t-Chloropiperidine-3-aldehydedi7nethylacetal,  CoH^.OoNCl,  is  a  colour- 
less oil,  b.  p.  68— 69°/0-]5  mm. 

l-Benzoyl-^^-tetrahydropyridine-3-aldefiyde,  CigHjgOgN,  prepared  by 
acting  on  /8-iminodipropaldehyde  tetraethylacetal  in  pyridine  with 
benzoyl  chloride  and  treating  the  product  so  formed  with  concentrated 
hydrochloric  acid,  forms  colourless  crystals,  m.  p.  90*5 — 91-5°  (corr.). 
The  corresponding  m-nitrobenzoyl  derivative,  prepared  in  a  similar 
manner,   crystallises    in    colourless    prisms,   sinters  at   160°,   m.    p. 
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161 — 162°  (corr.).  An  acetal  derivative  of  this  compound  could  not 
be  prepared. 

4-Chloropiperidine-3-aldehyde  diethylacetal  is  reduced  by  sodium 
and  ethyl  alcohol  to  pipe7'idine-3-aldehyde  diethylacetal,  C-^^oH^fii^f  ^ 
colourless  liquid,  b.  p.  5570-15  mm.,  104*5— 10578-5  mm.  It  is 
hydrolysed  by  concentrated  hydrochloric  acid  with  the  production  of 
piperidine-3-aldehyde  hydrocliloride,  but,  since  this  could  not  be 
obtained  in  a  crystalline  form,  the  platinichloride, 

orange  needles  or  rhombohedra,  decomposing  at  168 — 178°,  and  the 
m-nitrophenylhydrazone  hydrochloride,  C-^^^H^qO^^ ^,^^01,  golden-yellow 
crystals,  decomposing  at  232 — 233°  (corr.),  were  prepared.  Piperidine- 
3-aldehyde  hydrochloride,  on  treatment  with  diethylamine,  yields  the 
free  piperidine-3-aldehyde,  but,  as  is  shown  by  mol.  wt.  determinations, 
only  in  the  bimolecular  form,  (CgHijON)o;  it  is  obtained  as  a  pale 
yellow,  amorphous  mass.  W.  H.  G. 

Synthesis  of  the  Racemic  Cincholeuponic  Acids.  Alfred 
WoHLandM.  S.  Losanitsch,  jun.  {Ber.,  1907,  40,  4698—4711).— 
Two  stereoisomeric  4-pipecoline-3  :  w-dicarboxylic  acids,  representing 
the  two  racemic  forms  of  the  cincholeuponic  acids  (compare  Konigs, 
Abstr.,  1896,  i,  264;  1897,  i,  497),  have  been  synthesised  from  /3- 
iminodipropaldehyde  tetraethylacetal  by  way  of  A^-tetrahydro- 
pyridine-3-aldoxime  (compare  preceding  abstract)  and  3-cyano-A^- 
tetrahydropyridine.  The  acid,  m.  p.  211°,  is  named  a-  and  the  other 
acid,  m.  p.  229°,  is  named  /3-r-cincholeuponic  acid  ;  they  have  not  yet 
been  resolved  into  the  active  forms. 

4  -  ChlorO'  3  -  cyanopiperidine  hydrochloride, 

CHCl<^{^(^^g2>NH,HCl, 

obtained  by  the  action  of  thionyl  chloride  on  A'^-tetrahydropyridine-3- 
aldoxime  hydrochloride,  crystallises  in  colourless  plates  and  long,  blunt 
prisms,  decomposing  at  192 — 193°  (corr.).  It  is  converted  by  sodium 
hydroxide  in  aqueous  solution  into  3-cyano-i^^-tetrahydropyridine, 

a  colourless  liquid,  b.  p.  48°/0'2  mm.,  107*5°/12  mm.;  the  platini- 
chloride, CjgHjglST^jHgPtClg,  crystallises  in  long,  golden-yellow  needles, 
decomposing  at  208 — 209°  (corr.).  C^^-Tetrahydropyridine-^-carhoxylic 
acid  hydrochloride,  CgHgOgNjHCl,  is  prepared  by  treating  4-chloro-3- 
cyanopiperidine  hydrochloride  successively  with  concentrated  hydro- 
chloric acid,  barium  hydroxide,  and  sulphuric  acid ;  it  crystallises  in 
colourless  prisms  and  needles,  decomposing  at  309 — 314°  (corr.) ;  the 
platinichloride,  {O^qO^)^^^-^^^^^,  crystallises  in  golden-yellow 
needles,  decomposing  at  215 — 224°  (corr.) ;  the  aurichloride, 

C6H902N,HAuCl4, 
forms  lemon-yellow  prisms,   m.   p.    190°  (decomp.);    heated   quickly, 
m.  p.  196°  (decomp.). 

3-Cyano-A^-tetrahydropyridine  condenses  with  ethyl  malonate  in 
the  presence  of  sodium  ethoxide  in  alcoholic  solution  with  the  forma- 
tion of  a  "  crude  product,"  which,  when  heated  for  a  short  time  with 
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barium  hydroxide  and  water,  yields  a-r-d-carboxijlamido-i-pijjeridylacetic 
acid,  obtained  as  its  hydrochloride, 

crystallising  in  long,  colourless  needles  or  prisms,  which  sinter  at  242° 
and  decompose  at  244 — 245°  (corr.) ;  heated  quickly,  at  251°  (corr.). 
It  is  converted  by  concentrated  hydrochloric  acid  into  a-v-cincho- 
leuponic  acid  hydrochloride.  a-r-S-Cyano-i-piperidylacetic  acid  results 
on  heating  the  above  *'  crude  product  "  for  one  to  one  and  a-half  hours 
with  barium  hydroxide  and  water  ;  the  hydrochloride,  C8Hj202l^2'-^^^» 
forms  long,  spear-shaped,  colourless  crystals,  decomposing  at  330° 
(corr.) ;  it  yields  a-r-cincholeuponic  acid  when  hydrolysed  with  con- 
centrated hydrochloric  acid.  The  "crude  product,"  when  heated  from  six 
to  twelve  hours  with  barium  hydroxide  and  water,  is  converted  almost 
entirely  into  a-v-cincholeuponic  acid,  the  hydrochloride  of  which, 

HCl.NH<:^^2-<^tl(^Q2g)>cH.CH,-COoH, 

crystallises  in  colourless  prisms  or  plates  with  rough  faces  ;  it  softens  at 
210°,  decomposes  at  212 — 2 13°  (corr.).  The  free  acicZ  is  obtained  from 
the  hydrochloride  by  treating  it  with  slight  excess  of  silver  carbonate ; 
it  crystallises  with  1  mol.  of  water  in  large,  colourless  prisms, 
decomposing  at  145°  ;  the  anhydrous  acid  decomposes  at  208 — 209°. 
The  hydrohromide,  C8H^304N,HBr,  crystallises  in  prisms,  softens  at 
218°,  m.  p.  224 — 225°  (decomp.) ;  the  hydrated  ^:)^a^imcA/oW<ie, 

Ci6H2608N2,H2PtCl„2H20, 
crystallises  in  oran,ge-coloured  plates  or  flat  prisms,  decomposing  at 
160 — 170°;  the  anhydrous,  golden-yellow  salt  sinters  at  205°  and 
decomposes  at  210°  (corr.).  A  cold  aqueous  solution  of  a-r-cincho- 
leuponic  acid  hydrochloride,  when  treated  with  sodium  nitrite, 
yields  \-7iitroso-a-v-cincholeuponic  acid,  CgHjgO^Ng,  crystallising  in 
almost  colourless  prisms,  m.  p.  152 — 153°  (decomp.  corr.).  |a-r-Cincho- 
leuponic  acid  is  decomposed  by  concentrated  sulphuric  acid  at 
270 — 280°  with  the  formation  of  4-methylpyridine  (compare  Skraup, 
A.bstr.,  1897,  i,  98),  the  platinichloride  of  which  does  not  melt  at  237° 
as  given  by  Skraup,  but  decomposes  at  244 — 245°;  heated  rapidly, 
at  258°  (corr.). 

/3-r-Cincholeuponic  acid  hydrochloride  is  the  chief  product  resulting 
from  the  action  of  concentrated  hydrochloric  acid  on  the  above  "  crude 
product";  it  crystallises  in  flat  prisms,  decomposing  at  223 — 224° 
(corr.),  or,  when  heated  quickly,  at  229°.  When  heated  with 
potassium  hydroxide  solution  for  six  hours  at  180 — 190°,  it  is  con- 
verted into  the  a-acid.  /S-r-Cincholeuponic  acid,  CgHjgO^N,  crystallises 
in  colourless  prisms,  decomposing  at  248 — 249°  (corr.);  heated  slowly, 
at  242°  (corr.);  the  hydrohromide,  G^lI^fi^^,lLBr,  forms  large, 
granular  crystals,  decomposing  at  226°  (corr.) ;  the  platinichloride, 
Oj(.H2(jOgN2,H2PtGlg,2H20,  crystallises  in  orange-coloured,  rhombic 
plates  or  prisms,  decomposing  at  218 — 225°  (corr.).  l-Nitroso-/3-i'- 
cincholeuponic  acid,  CgHjgO^Ng,  is  not  so  stable  as  the  a-compound  ; 
it  softens  at  156°,  m.  p.  157—158°  (decomp.).  The  ^-acid  is  con- 
verted under  the  same  conditions  as  the  a-acid  into  4-methyl- 
pyridine. W.  H.  G. 
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Arecaidine  and  Arecoline.  Alfred  Wohl  and  A.  Johnson 
{Ber.,  1907,  40,  4712—4719.  Compare  preceding  abstract).— 
Arecaidine  was  first  synthesised  by  Jahns  (Abstr.,  1892,  737),  who 
showed  that  it  was  a  methyltetrahydronicotinic  acid  and  assigned   to 

it  the  formula  :  CH<^^~^^2>ch-C02H.    The  authors  show  in  the 

present  paper  how  arecaidine  may  be  synthesised  from  j8-methyl- 
iminodipropaldehyde  tetraethylacetal  by  way  of  1 -methyl- A^-tetra- 
hydropyridine-3-aldehyde  and  3-cyano-l-methyl-A^-tetrahydropyridine. 
From  its  mode  of  formation,  it  follows  that  the  position  of  the  ethylene- 
linking  in  Jahns'  formula  is  incorrect,  and  that  arecaidine  has  the 

constitution:  CHg^-j^iyr  .pxT  ^C'COgH ;  arecoline  must  consequently 

be  represented  by  the  formula  :  ^S2^;>j'Me'CH  ^CJ'^^2-'^®- 

p-Methyliminodipropaldehyde  tetraethylacetal, 

NMe[CH2-CH2-CH(OEt)2]2, 
is  prepared  by  heating  under  pressure  a  benzene  solution  of  methyl- 
amine  (three  mols.)  and  /3-chloropropaldehyde  acetal  (two  mols.)  at 
125 — 135°;  it  is  an  almost  colourless  oil,  b.  p.  11270-48  mm.  At 
the  same  time  is  formed  small  quantities  of  (3-methylaminopropaldehyde 
diethylacetal,  NHMe'CH2'CH2*CH(OEt)2,  a  colourless  oil. 

1  -Methyl-A^-tetrahydropyridine-S-aldehyde  hydi'ochloride, 
C7HnON,HCl, 
results  on  treating  the  above  tertiary  base  with  cold  concentrated 
hydrochloric  acid  ;  it  forms  long,  white  crystals,  m.  p.  194*5°  (corr.). 
The  oxime  hydrochloride,  Q>j¥L^^01^ ^,HC\,  crystallises  in  long,  colourless 
needles,  m.  p.  249*5°  (corr,).  Thionyl  chloride  converts  the  latter 
compound    into     3-cyano-l-methyl-^^-tetrahydropyridine   hydrochloride, 

CH<^^-^1^^2>NMe,HCl,  colourless  needles,  m.  p.  230*5°  (corr.). 

This  substance  on  hydrolysis  with  concentrated  hydrochloric  acid 
yields  arecaidine  (l-methyl-A^-tetrahydronicotinic  acid)  hydrochloride, 
identical  in  all  respects  with  that  obtained  from  the  betel-nut ;  the 
platinichloride,  heated  quickly,  gives  m.  p.  225 — 226°  (corr.)  ;  Jahns 
(loc.  cit.)  gives  m.  p.  208 — 209°.  The  arecoline  prepared  by  the 
methylation  of  arecaidine,  obtained  as  above,  yields  a  methiodide 
identical  with  that  described  by  Willstiitter  (Abstr.,  1897,  i,  385). 
Arecoline  hydrohromide,  CgHj30oN,IlBr,  crystallises  in  slender  prisms, 
m.  p.  167 — 169°  (corr.) ;  the  hydrochloride  forms  deliquescent,  slender 
needles,  m.  p.  157—158°  (corr.).  W.  H.  G. 

A  Tertiary  Triacetal  Base  and  Arecaidinealdehyde.  Alfred 
WoHL  and  E.  Grosse  {Ber.,  1907,  40,  4719—4722.  Compare  preceding 
abstract). — An  investigation  on  tripropaldehydehexaethylacetalamine, 
N[CH2'CH2*CH(OEt)2]3 ;  the  chemical  properties  of  such  tertiary 
triacetal  bases  have  not  hitherto  been  studied. 

Tripropaldehydehexaethylacetalamine  is  formed  together  with 
^-iminodipropaldehyde  tetraethylacetal  by  the  action  of  ammonia  on 
^-chloropropaldehyde  diethylacetal  (compare  Wohl,  Hertzberg,  and 
Losanitsch,  Abstr.,  1906,  i,  106).     It  is   a  lemon-yellow,  viscid   oil, 
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b.  p.  209—210711  mm.,  127— 12870*06  mm.,  and  combines  with 
methyl  iodide,  yielding  t?ipropaldehi/dehexaethylacetal-i)tethyla7nmo)iium 
iodide,  NMeI[CH2-CH2-CH(OEt)2]3,  colourless  crystals,  m.  p.  93;5°. 
An  aqueous  solution  of  this  compound,  treated  with  silver  chloride, 
yields  the  corresponding  chloride,  an  exceedingly  deliquescent  sub- 
stance ;  the  aurichloride,  G^^^>,0^,lS.A.\jiQ\^y  m.  p.  57°,  is  difficultly 
soluble  in  water.  The  chloride,  when  evaporated  with  dilute  hydro- 
chloric acid  in  a  vacuum  at  50°,  is  decomposed  into  1 -methyl- A^-tetra- 
hydropyridine-3-aldehyde  (arecaidinealdehyde)  hydrochloride  (compare 
preceding  abstract)  and  acraldehyde. 

Arecaidinecddehyde,  ^^2^i^Mt^.njT  ^C'CHO,  may  be  obtained  by 


acting  on  an  aqueous  solution  of  the  hydrochloride  with  potassium 
carbonate  ;  it  is  a  colourless  oil,  b.  p.  40 — 4370"17  mm.,  with  a 
pungent,  basic  odour,  and  changes  into  a  dark  brown  solid  when  kept 
a  short  time.  It  combines  readily  with  benzoyl  chloride,  forming 
tripropaldehydehexaethylacetal-henzoylammoniu7)i  chloride, 

NBzCl[CH2-CH2-CH(OEt)2]3, 
a  green,  crystalline  substance,  m.  p.  60°.  W.  H.  G. 


1-Ethylnipecotinic  Acid  and  w-Amino-l-ethyl-/8-pipecoline. 
Alfred  Wohl  and  M.  S.  Losanitsch,  jun.  {Ber.^  1907,  40, 
4723—4727.     Compare  Abstr.,  1906,  i,  106,  and  preceding  abstracts). 

— 3-Cyano-l-ethyl-A^-tetrahydropyridine,     CHg^-fo-piJ.prr  ^^C'CN,    is 

obtained  from  its  hydrochloride  (compare  Abstr.,  1906,  i,  106)  on 
treatment  with  potassium  carbonate ;  it  is  a  colourless  oil,  b.  p. 
51 — 53°/0'04  mm.  ;  the  crystalline  aurichlo7'ide,  C8Hj2N2,HAuCl4, 
m.  p.  144 — 145°  (decomp.),  decomposes  slightly  at  110°.  The  nitrile 
yields,  on  hydrolysis  with  concentrated  hydrochloric  acid,  1-ethyl-A^- 
tetrahydropyridhie-Z-carhoxylic  acid  hydrochloride,  CgHigOgNjHCl,  crys- 
tallising in  white  needles,  which  soften  at  about  225°,  m.  p. 
232 — 233°  (decomp.);  the platinichloride,  CigH2604]SI'2,H2PtClg, decom- 
poses at  229°  (corr.)  when  heated  rapidly  ;  the  aurichloride, 

C8Hi302N,HAuCl4, 
crystallises  in  short,  lemon-yellow  prisms,    softens    at    about  205°, 
m.  p.  214 — 215°  (corr.).     The  above  tetrahydro-acid  hydrochloride  is 
reduced  by  sodium  and  ethyl  alcohol  to  l-ethylnipecotinic  {i -ethyl jnper- 
idine-3-carboxylic)  acid,  obtained  as  the  hydrochloride, 

CH,<«gW2«|>NEt.HCl, 

white  needles,  softening  at  170°,  m.  p.  178°  (not  sharp);  the  auri- 
chloride crystallises  in  prisms,  m.  p.  158°  (corr.) ;  the  platinichloride 
forms  crystals,  m.  p.  214 — 215°  (decomp.). 

iD-Amino-l-eihyl-^-pipecoline  {Z-aminomethyl- 1  -ethylpiperidine)  is 
obtained  by  the  reduction  of  l-ethyl-A^-tetrahydropyridine-3-aldoxime 
with  sodium  and  ethyl  alcohol;  it  is  a  colourless  liquid,  b.  p. 
105 — 110°/20  mm.     The  crystalline  aurichloride, 

C,Hi8N2,2HAuCl4,H20, 
m.    p.    184—185°  (corr.),  and   platinichloride,   CaITisN2,H2PtCl,5.H20, 
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crystallisiDg  in  orange  plates  and  prisms,  m.  p.  239°  (corr.),  were 
prepared.  W.  H.  Q. 

Hydrolysis  of  Oxyhydropyridine  Nitriles.  I.  Galeazzo 
PicciNiNi  (Atti  R.  Accad.  Sci.  Torino,  1907,  42,  1004— 1017).— The 
monocarboxylic  acids  corresponding  with  3-cyano-2-keto-4  :  6  :  6-tri- 
methyl-A^-tetrahydropyridine  and  3'Cyano-2-keto-l  :  4  :  6  :  6-tetra^ 
methyl-A^-tetrahydropyridine  are  unstable,  so  that,  when  these  cyano- 
derivatives  are  hydrolysed,  compounds  are  obtained  in  which  the 
cyanogen  group  is  replaced  by  hydrogen. 

2-Keto-\  :  4  : 6  :  Q-tetramethyl-^^-tetrahydropyridine, 

prepared  by  hydrolysing  its  3-cyano-derivative  by  the  action  of  an 
excess  of  concentrated  hydrochloric  acid  at  140 — 150°,  solidifies  in 
somewhat  hygroscopic,  hard,  colourless  crystals,  m.  p.  49*5°,  b.  p. 
250°/745  mm. ;  has  the  normal  molecular  weight  in  freezing  benzene, 
and  reduces  permanganate  in  the  cold.     Its  platinichloride, 

(C,Hi,ON)„H,PtCJ„ 
m.  p.  205-5°,  jowm^e,  Cc)Hi50N,CgH307N3,  m.  p.  126°,  and  aurichloride, 
(C9Hi50N)2,HAuCl4,  m.'p.  122—123°,  were  prepared. 
2-Iveto-4  :  6  :  6-trimethyl-A^-tetrahydropyridine, 

obtained  by  the  action  of  hydrochloric  acid  on  the  corresponding 
3-cyano-compound,  separates  in  white  crystals,  m.  p.  120 — 121° 
[Benedicenti  and  Quenda  (R.  Ace.  Med.  Torino,  51,  iv)  gave  m.  p. 
115—116°].  Its  hydrochloride,  08Hi30N,HCl,H20,  m.  p.  79—80°,  or, 
in  the  anhydrous  condition,  110 — 115°,  picrate,  GgK-^J}l^,CQR^O>^'N^, 
m.  p.  123°,  and  platinichloride,  (C^li^^0N)^,li.^VtC\Q,2Hf>,  m.  p. 
118 — 120°,  or,  in  the  anhydrous  state,  177°,  were  prepared. 

T.  H.  P. 

Condensation  of  y-Picoline  with  o-Nitrobenzaldehyde. 
Martin  Lowensohn  (J^er.,  1907,  40,  4860— 4863).— y-Picoline 
(4-methylpyridine)  and  o-nitrobenzaldehyde  condense  when  heated 
with  zinc  chloride  under  pressure  at  170 — 180°  for  nine  to  ten  hours, 
yielding  ^'-nitro-^-stilhazole,  C^gH^QOglSTg,  m.  p.  98 — 100°.  The  hijdro- 
c^/oHc?e,  Ci^HioOgNgjHCl,  has  m.  p.  191—192°;  the  nitrate,  m.  p.  95°; 
the  sulphate,  (j^^^^O^^^^O^,  m.  p.  110°;  the  platinichloride,  m.  p. 
206°;  the  aurichloride,  m.  p.  215°;  the  mercurichloride, 

Ci3H:io02N2,HCl,HgCl2, 
m.  p.  175 — 176°,  and  the  picrate,  m.  p.  198°. 

2' -Amino-4:-stilbazoh,  Cj^H^oN^,  immediately  forms  the  carbonate, 
{O^s'H.12^ 2)2^2^%^  ^'  P-  '^6°.^  The  hydrochloride  has  m.  p.  205°;  the 
sulphate,  m.  p.  140°;  the  stannichloride,  m,  p.  155°,  and  the  platini- 
chloride, m.  p.  238°. 

When  reduced  with  hydriodic  acid  and  red  phosphorus  at  150°,  the 
amine  yields  2'-aminodihydro-i-8tilhazole,  0-^^-^^^^,  in  the  form  of 
small,  colourless  needles,  m.  p.  76°.  The  hijdrochloride  has  m.  p.  247°, 
and  the  picrate  melts  above  300°. 

The    diazo-salts    obtained    from    2'-amino-4-Stilbazole    couple    with 

e  2     ■ 
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alkaline  solutions  of  phenols,  yielding  dyes.  i-Stilhazole-2'-azo-p- 
naphthol  hydrochloride,  CgsHj^ONgCl,  separates  from  alcohol  in  red 
needles.  Dyes  have  also  been  obtained  by  coupling  the  diazo- solution 
with  ;8-naphtholdisulphonic  acid,  for  example,  sodium  4:-stilbazole-2' -azo- 
P-naphtholdisulphonate,  CggHisO^N^SgNag.  Also,  ^-stilhazole-2' -azo- 
resorcinol  hydrochloride,  C^oH^fi^^s^^  (yellow) ;  sodium  salt  of  4:-stilb- 
azole-2'-azonitro-a-naphthol,  CggHi^OgN^Na  (dark  yellow) ;  sod!mm  4:-8tilb- 
azole-2'-azo-(3-naphtholsulphonate,  C^^B.^QO^'N^S'Na  (red) ;  sodium  salt  of 
4-stilbazole-2'-azo-a-naphthol,  CggHj^ONgNa  (pale  yellow),  and  the 
corresponding  sulphonate,  CggHj^jO^NaSNa  (yellow.)  J.  J.  S. 

Conversion  of  Acridone  into  Phenylacridine  Derivatives. 
Fritz  CJllmann,  Walter  Bader,  and  Hans  Labhardt  {Ber.,  1907, 
40,  4795 — 4799). — Acridones  and  dimethylaniline  condense  in  the 
presence  of  phosphoryl  chloride  at  100°  to  form  acridines,  in  which 
the  dimethylaniline  radicle  is  in  the  para-position  to  the  acridine  carbon 
atom,  as  shown  by  colour  reactions.     The  reaction  is  a  general  one. 


C-CeH,-NMe, 


4:' -Dimethylamino-9 -phenylacridine,    CgH^<^  '  ^^-CgH^ 


is    ob- 


tained in  92%  yield,  and  crystallises  from  amyl  alcohol  in  yellow 
aggregates  of  needles,  m.  p.  279°;  the  corresponding  cZie^/i2/^  compound, 
C23H22N2,  crystallises  from  petroleum  in  glistening,  yellowish-brown 
needles,  m.  p.  197°.  2-JVitroacridone,  CigHgOgNg,  prepared  by  heating 
anhydrous  aluminium  chloride  with  the  chloride  of  m-nitrodiphenyl- 
aminecarboxylic  acid  in  benzene  solution,  crystallises  from  nitro- 
benzene in  yellow  leaflets,  m.  p.  above  360°,  and  is  converted  into 
2-7iitro-4:'-dimethylamino-9-phenylacridi'ne,  N02*Cj3NHg*OgH4*NMe2,  a 
large  excess  of  dimethylaniline  being  required.  It  forms  red  plates 
from  a  mixture  of  benzene  and  petroleum ;  m.  p.  255°. 

2 : 4-Dinitroacridone,  CjgHij-O^Ng,  forming  orange  leaflets,  m.  p. 
above  360°,  gives  a  50%  yield  of  2  :  i-dinitroA'-dimethylamino-d- 
phenylacridine,  C^i^w^^^s^  which  crystallises  in  dark  brownish-violet 
leaflets.  W.  R. 

Condensation  of  ^^-Phenylenediamine,  /5-Naphthylamine,  and 
/3-Naphthylhydrazine  with  Aldehydes  and  Ketones.  S.  Rothen- 
FUSSER  {Arch.  Pharm.,  1907,  245,  360 — 376). — The  condensation  is 
effected  by  warming  the  substances  together  in  aqueous-alcoholic 
solution  in  the  case  of  the  first  two  bases,  and  in  alcoholic  solution  in 
the  case  of  ^-naphthylhydrazine ;  each  amino-group  condenses  with  a 
carbonyl  group,  water  being  eliminated.  The  products  are  crystalline, 
and  yellow  to  white  in  colour  ;  a  list  of  them  with  their  m.  p.'s  is 
given  below.  These  reactions  might  be  used  as  a  means  of  detecting 
the  respective  aldehydes  or  ketones  in  essential  oils. 

jo-Phenylenediaraine  :  with  cinnamaldehyde,  yellow,  223 — 224°. 

/3-Naphthylamine  :  with  cinnamaldehyde,  yellow,  125°. 

/3-Naphthylhydrazine  :  with  citral,  white  (turns  yellow  in  daylight), 
122°;  with  cinnamaldehyde,  yellow,  188°;  with  anisaldehyde,  nearly 
white,  187°;  with  piperonal ;  flesh-coloured,  186°;  with  vanillin,  flesh- 
coloured,  187°;  with  carvone,  white,  147°.  C.  F.  B. 
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Action  of  Hydrazine  Hydrate  on  Nitro-compounds.  V. 
Action  of  Hydrazine  Hydrate  on  2 : 4-Dinitrophenylhydrazine. 
Theodor  Curtius  and  Max  Mayer  (J.  pr.  Chem.,  1907,  [ii],  76, 
369—400.  Compare  Abstr.,  1907,  i,  969,  970,  1078,  1079).— The 
action  of  acid  chlorides  on  2  : 4-dinitrophenylhydrazine  (Curtius  and 
Dedichen,  Abstr.,  1895,  i,  29)  in  boiling  alcoholic  solution  leads  to  the 
formation  of  5-monohydrazides.  In  this  manner  have  been  prepared  : 
s-henzoyl-2  :  i-dinitrophenylhydrazide,  CgH3(]Sr02)2*NH*NHBz,  orange- 
red  leaflets,  m.  p.  206 — 207°;  s-2  :  4  :  6  :  2'  :  4'-pentanitrohydrazobenzene 
(Ciusa,  Abstr.,  1907,  i,  874),  and  s-acetyl-2  :  4-dinitrophenylhvdrazide, 
m.  p.  196—197°  (193—194°  :  Purgotti,  Abstr.,  1895,  i,  27).  " 

2  :  4-Dinitrophenylhydrazine  reacts  with  dilute  alkalis  only  when 
heated,  but  with  concentrated  alkalis  at  the  ordinary  temperature, 
evolving  nitrogen  and  yielding  a  brown  product  which  is  not 
2  : 4-dinitrophenol  (compare  Curtius  and  Dedichen,  loc.  cit.). 

When  heated  with  alcoholic  hydrazine  hydrate,  2  :  4-dinitrophenyl- 
hydrazine evolves  small  amounts  of  nitrogen  and  ammonia,  and  forms, 

as  the  chief  product,  the  hydrazine  salt,  N02*CgH3<CT^/^TTx]^N,N2H4 

which  crystallises  on  cooling  in  small,  yellow  needles,  m.  p.  205 — 206° 
(decomp.),  and  dissolves  in  water  to  a  dark  red  solution  if  concentrated, 
or  a  yellowish-red  if  very  dilute.  6-Nitro-l-hydroxy-l  :  2  : 3-benzo- 
triazole,  C^H^OgN^  (Abstr.,  1907,  i,  969),  formed  by  the  action  of 
hydrochloric  or  acetic  acid  on  the  hydrazine  salt,  crystallises  from 
water  in  yellow  needles  or  prisms,  or  from  nitrobenzene  in  leaflets, 
detonates  at  190 — 192°,  dissolves  in  aqueous  alkalis  or  alkali  carbon- 
ates, and  is  reprecipitated  unchanged  on  dilution  of  its  solution  in 
concentrated  sulphuric  acid.  The  sodium^  CgHgOgN^Na,  potassium,  and 
ammonium  salts  are  described.  The  solution  of  the  sodium  salt  gives 
precipitates  with  salts  of  the  alkaline  earths  and  heavy  metals.  The 
aniline  salt,  CgH^03N4,NH2Ph,  crystallises  in  yellow  needles,   m.  p. 

159—160°.      The   ethyl  ether,   N02*CgH3<^r^~-^>N,   prepared   by 

boiling  the  sodium  salt  with  alcoholic  ethyl  iodide,  crystallises  in 
yellow  needles,  m.  p.  79 — 80°.  The  methyl  ether,  C^HgOglST^,  crystal- 
lises in  white  needles,  m.  p.  129 — 130°.  The  benzyl  ether,  C-^^H-^qO^'N^, 
forms  prisms,  m.  p.  115 — 116°.     The  benzoyl  derivative, 

prepared  by  boiling  the  sodium  salt  with  ethereal  benzoyl  chloride, 
crystallises  in  white  needles,  m.  p.  160 — 161°.  The  acetyl  derivative 
is  obtained  as  a  white  substance,  which  decomposes  on  recrystallisation 
from  alcohol.  Oxidation  of  the  benzotriazole  with  permanganate  in 
dilute  potassium  hydroxide  solution  leads  to  the  formation  of  1-hydroxy- 
1:2:  3-triazole-4  : 5-dicarboxylic  acid,  m.  p.  152—153°  (150°  :  Zincke 
and  Schwarz,  Abstr.,  1900,  i,  527). 

Whilst  reduction  of  the  benzotriazole  with  hydriodic  acid  at 
140 — 150°  leads  to  the  formation  of  a  black,  carbonaceous  mass 
from  which  a  definite  product  cannot  be  isolated,  Q-amino-l-hydroxy- 

1  :  2  -.^-benzotriazole  hydrochloride,  NH2*CgH3<C!To-/Q-rT\^N,HCl,  m.  p. 
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220°  (decomp.),  is  prepared  by  treatment  of  the  nitro-compound  or  its 
ethyl  ether  with  tin  and  hydrochloric  acid.  This  is  obtained  as  a 
rose-coloured  substance,  which  with  silver  nitrate  forms  silver  chloride 
and  a  gelatinous  mass,  and  when  neutralised  with  sodium  hydroxide 
or  ammonia  and  treated  with  sodium  acetate  forms  a  red  solution 
which  slowly  deposits  a  dark,  flocculent  precipitate.  The  action  of 
aqueous  sodium  nitrite  on  the  hydrochloride  in  neutral  solution  leads 
to  the  formation  of  a  violet  product, 

which  dissolves  in  alkalis  to  a  red  solution  and  is  reprecipitated  by 
acids,  but  in  strongly  acid  solution  to  the  formation  of  the  diazo-^dlt, 
which  with  resorcinol  gives  a  brownish-red  precipitate  dissolving  in 
acids  to  a  Bordeaux-red  solution.     The  diacetyl  derivative, 

m.  p.  about  202°  (decomp.),  prepared  by  boiling  the  hydrochloride  with 
acetic  anhydride,  decomposes  when  dissolved  in  acetic  acid,  forming 
6-amino-l-hydroxy-l  :  2  :  d-henzotriazole  acetate,  C^'H-^^qO^'N^,  which 
crystallises  in  prisms,  detonating  at  235 — 236°. 

When  treated  with  aqueous  alkalis  or  ammonia,  or  hydrazine  hydrate, 
under  varying  conditions,  2:4: 6-trinitrophenylhydrazine  (Curtius 
and  Dedichen,  loc.  cit.)  yields  only  products  which  are  insoluble  in 
alkalis  or  indifferent  solvents,  are  not  explosive,  and  hence  cannot  be 
dinitro-l-hydroxy-1  :  2  :  3-benzotriazole.  G.  Y. 

The  Amino-groups  Attached  to  the  Nitrogen  Atom  of 
Heterocyclic  Compounds.  Carl  Bulow  and  Emil  Klemann  {Ber., 
1907,  40,  4749 — 4760). — The  present  research  is  concerned  with  the 
investigation  of  the  iV^-amino-group  in  ethyl  l-amino-2  : 5-dimethyl- 
pyrrole-3  : 4-dicarboxylate  (Abstr.,  1903,  i,  196).  The  amino-group 
is  replaced  by  hydrogen  when  the  compound  is  acted  on  by  nitrous 
acid,  Knorr's  ethyl  2  : 5-dimethylpyrrole-3  : 4-dicarboxylate  being 
formed.  Whilst  the  amino-group  attached  to  the  ring  carbon  of 
carboxylic  or  heterocyclic  compounds  is  transformed  in  acid  solution 
by  means  of  sodium  nitrite  into  the  diazonium  group,  the  amino-group 
attached  to  the  ring  nitrogen  of  heterocyclic  compounds  is  eliminated 
under  similar  conditions  as  nitrous  oxide,  and  is  replaced  by  a  hydrogen 
atom.  The  reactivity  of  the  iV- amino-group  of  the  pyrrole  derivative 
under  consideration  is  much  less  than  that  of  a  primary  C-amine  or  of 
a  secondary  hydrazine.  Whilst,  for  example,  secondary  hydrazines,  as 
a  class,  easily  interact  with  aromatic  aldehydes  and  ketones,  ethyl 
l-amino-2  :  5-dimethylpyrrole-3  :  4-dicarboxylate  couples  with  aldehydes 
only  after  boiling  for  several  hours  in  ethyl-alcoholic  solution,  whilst 
it  reacts  with  ketones  even  with  greater  difficulty. 

^thyl  henzylideneamino  -2:5-  dimethylpyrrole  -3:4-  dicarhoxylate, 
CjfjHjgO^Ng,  obtained  by  boiling  ethyl  amino-2  : 5-dimethylpyrrole- 
3  :  4-dicarboxylate  for  eight  hours  with  a  mixture  of  benzaldehyde  and 
ethyl  alcohol,  separates  from  dilute  alcohol  in  prisms,  m.  p.  49° ;  when 
boiled  with  dilute  acetic  acid,  benzaldehyde  is  eliminated. 

Ethyl  T^-hydroxyhenzylideneamino-2  : 5  -  dimethylpyn^ole  -3:4-  dicarb- 
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oxylate,  CjcjIIgoOgN,  obtained  in  a  similar  manner  from  j'>hydroxybenz' 
aldehyde,  has  m.  p.  154°. 

Ethyl  1  -propylideneamino  -2:5-  dimethylpyrrole  -3:4-  dicarhoxylate^ 
CMe2:N'CNMe2(C02Et)2,  obtained  by  heating  ethyl  l-amino-2  : 5- 
dimethylpyrrole-3  :  4-dicarboxylate  with  acetone  for  ten  hours  at  100° 
in  a  sealed  tube,  is  an  oil,  b.  p.  247 — 253°/60  mm. 

Ethyl      1  - a'phenylethylideneamino-2  : 5 - dwiethylpyrrole-  3:4- dicarh- 

oxylate,    CMePh:N*N<^         !  i  ,.,^^-r..,    obtained    from   acetophenone, 
L'Me.O'UOgxIjt 

separates  from  light  petroleum  in  glistening  plates,  m.  p.  Ill — 112°. 

Ethyl  l-/ormylamino-2  : 5-dimethylpyrrole-3  :  i-dicarhoxylate, 

obtained  by  heating  ethyl  l-amino-2  : 5-dimethylpyrrole-3  :  4-dicarb- 
oxylate with  anhydrous  formic  acid,  crystallises  in  needles,  m.  p.  139°. 
The  same  compound  is  obtained  when  formylhydrazide  acts  on  ethyl 
diacetylsuccinate.  When  partially  saponified  at  the  ordinary  tempera- 
ture, the  operation  may  be  conducted  so  that  only  one  of  the  oxyethyl- 
groups  is  eliminated  with  the  formation  of  monoethyl  \-formylamino- 
2  :  ^-dimethylpyrrole-^  :  i:-dicarhoxylate,  Cj^Hj^OgNg,  which  decomposes 
at  150°. 

Ethyl     1  -phenylacetylmethylamino  -2:5-  dimethylpyrrole  -3:4-  dicarh- 

oxylate,    CH2Ph-C0-NMe-N<;^^,  •A.nrk^iri.'  obtained  by  the  methyl- 

U  JVie .  L' *  002  ii*  t 

ation   of    ethyl  1-phenylacetylaminodimethylpyrroledicarboxylate    by 

means,  of  methyl  sulphate,  is  insoluble  in  dilute  alkali,  and  separates 

from  light  petroleum  in  prisms  or  plates,  m.  p.  82°. 

Ethyl      l-methylthiocarbamido-2  :  5-dimethylpyrrole-3  : 4:-dica7'boxylate, 

NHMe-CS-NH-N<^^®:^'^^2Efc^    obtained    from     methylthiocarb- 

O  Me .  U  •  L-vJg  Cit 
imide   and    ethyl    iV-aminodimethylpyrroledicarboxylate,  has   m.    p. 
193—194°. 

Ethyl  1-allylthiocarhamido  -2:5-  dimethylpyrrole  -3:4-  dicarboxylate, 
CH2:CH-CH2-NH-CS-NH-N<^^®;V*^^2Et     ^^^^^^^^    ^^^^   ^jj  j_ 

2  2  ^0Me:C-C02Et  -^ 

thiocarbimide  in  a  similar  manner,  has  m.  p.  192°. 

Ethyl  a-naphthylthiocarbamido-2  : 5-dimethylpyrrole-3  :  ^-dicarboxylate, 
CioH/NH-CS-NH-N<^^^:V*^^2^t    ^^^^jj^^^    ^^^^    naphthylthio- 

carbimide,  has  m.  p.  183°.  A.  McK. 

a-Amino-a-benzylacetone.  Adolf  Sonn  (Ber.,  1907,  40, 
4666 — 4670). — a-Amino-a-benzylacetone  is  obtained  in  the  form  of  its 
hydrochloride,  COMe-CH(CH2Ph)-NH2,HCl,  white  leaflets,  m.  p. 
126 — 127°,  after  sintering  at  124°,  by  the  reduction  of  a-zsonitroso- 
a-beczylacetone  with  tin  and  hydrochloric  acid ;  the  platinichloride, 
(CioHj30N)2,H2PtClg,  small,  orange,  spear-shaped  crystals,  m.  p. 
185 — 186°  (decomp.);  the  crystalline  aurichloride,  C\oHj30N,HAuCl4, 
m.    p.    136°,    and   picrate,    O^oH^fi^, 0^11,^(^02)^3.,    small,    yellow 


56  ABSTRACTS   OF   CHEMICAL   PAPERS. 

octahedra,    m.    p.    147°,    were   prepared.     The    hydrochloride     when 

warmed    with  an  aqueous  solution  of  potassium   thiocyanate    yields 

c^xT  r.^N— CMe 
henzylmethylglyoxaline  mercaj^tan,  SH'C\         n     .^  p,    or 

^^  ^^NH-CMe         ' 

crystallising  in  white  leaflets,  decomposing  at  260°  (approx.) ;  it  has  a 
bitter  taste,  and  evolves  sulphur  dioxide  with  concentrated  sulphuric 
acid.     Oxidation  with  hot  10%  nitric  acid  converts  it  into  a  compound 

>T O'PTT  Ph 

which   is   either   i-henzyl-^-methylglyoxaline,    CH^         N        ^      ,    or 

■^ — CMe 
5-henzyl-4:-methylglyoxaline,    CH«^         M  (compare    Gabriel 

and  Pinkus,  Abstr.,  1893,  i,  734).  It  crystallises  in  small  tufts  of 
needles,  m.  p.  132°;  the  aurichloride,  0^^^^,llA.\iO\^^  forms  yellow 
needles,  m.  p.  157°;  the  ^Jicra^e,  CiiHi2N,CgH2(N02)30H,  crystallises 
in  yellow  plates,  m.  p.  147°. 

a-Amino-a-benzylacetone  hydrochloride  (1  mol.)  interacts  with 
potassium  cyanate  (1  mol.)  in  aqueous  solution  with  the  formation  of 

4  :  ^-henzylmethylglyoxaline,  C0<:^         N  white  leaflets,  turning 

brown  at  220°  (approx.),  m.  p.  270°. 

3  :  Q-Dibenzyl-2  :  6-dimethylpyrazine,     ^^^n/Qxr  PhVOMe^'^'      ^^ 

formed  by  the  oxidation  of  a-amino-a-benzylacetone  ;  it  crystallises  in 
large,  slightly  yellow  prisms,  m.  p.  97 — 98°;  the  platinichloridey 
(C2oH2oN2)2,H2PtCl6,  forms  reddish-yellow  crystals,  m.  p.  197—198°; 
the  aurichloride,  C2oH2oK2,HAuCl4,  crystallises  in  rhombic  prisms, 
m.  p.  164 — 165°  (decomp.);  the  picrate,  0201120^2,0^11307^3,  forms 
yellow  crystals,  m.  p.  125 — 126°.  3  :  6-Dibenzyl-2  :  5-dimethylpyrazine 
is  converted  on  oxidation  with  chromic  acid  into  3 :  ^-dihenzoyl- 
2 : 6-dimethylpyrazine,  O^NgMegBzg,  pale  yellow  leaflets,  m.  p. 
159_160°;  the  dioxime,  04N2Me2(OPh:N'OH)2,  forms  white  needles, 
decomposing  at  233°.  W.  H.  G. 

Glyoxalones;  Iminazolones.  Heinrich  Biltz  [with  P. 
Horrmann]  {Beo-.,  1907,  40,  4799—4806.  Compare  Abstr.,  1905,  i, 
674). — Further  disubstituted  glyoxalones  have  been  prepared  and 
characterised  by  means  of  their  acetates.  With  the  exception  of 
Rupe's  phenylglyoxalone  (compare  Abstr.,  1895,  i,  218),  it  is  found  that 
in  all  the  cases  in  the  literature,  or  in  those  examined  in  the  present 
communication,  wherever  two  imino-groups  are  separated  by  a 
carbonyl  group,  both  are  acetylated.  If,  however,  an  imino-group  is 
situated  between  two  carbonyl  groups,  then  the  iminic  hydrogen  is 
apparently  not  replaceable  by  acetyl. 

4  :  5-Dimethylglyoxalone    H       ^    ^00,  obtained  readily  by  heat- 

inf»  acetylmethylcarbinol  with  carbamide  in  anhydrous  acetic  acid 
solution,  is  crystalline,  has  no  m.  p.,  but  turns  brown  at   290°  and  at 
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354 — 355°  decomposes.  This  may  or  may  not  be  identical  with 
KUnne's  dimethylglyoxalone  (Abstr.,  1895,  i,  685).  The  diacetate, 
Qf^YL^Jd^^,  crystallises  from  alcohol  in  needles,  m.  p.  117 — 118°. 

Attempts  to  condense  acetylmethylcarbinol  with  methylcarbamide 
and  s-dimethylcarbamide  were  unsuccessful. 

It   is    more    convenient   to    use    anhydrous    glacial     acetic    acid 

in    the    preparation    of    4 : 5-diphenyl-3-methylglyoxalone    (compare 

Anschiifcz  and  Miiller,  Abstr.,  1895,  i,  305).    The  acetate,  CigHigOgNg, 

forms  needles,   m.    p.    134°.       4:  :5-Diphenyl-l  :  3-dimethylglyoxalone, 

CPh-NMe^  ^^     ,     .     n  ,     ,      ..  1.      .1    1      , 

M  ^CO,  obtained  by  heating  s-dimethylcarbamide  and  benzoin 

in  anhydrous  acetic  acid  solution  at  140 — 150°  for  four  hours,  crystal- 
lises in  prisms,  m.  p.  185°.  There  is,  therefore,  a  decrease  in  the 
m.  p.  with  the  introduction  of  methyl  groups. 

Benzoin  and  «s-dimethylcarbamide  on  heating  in  acetic  acid  give 
diphenylglyoxalone,  the  two  methyl  groups  being  eliminated. 

Anschutz  and  Schwickerath  (Abstr.,  1895,  i,  304)  observed  that 
diphenylglyoxalone  gives  a  cherry-red  colour  with  sulphuric  acid ;  this 
is  not  characteristic  of  the  substance,  as  a  preparation  precipitated 
from  its  sulphuric  acid  solution  by  water  and  recrystallisation  no 
longer  gave  the  coloration. 

2:4:  5-Triphenylglyoxaline  does  not  form  an  acetate.  W.  E,. 

Pyridazine  Synthesis.  V.  Diphenylpyridazine  Deriv- 
atives. Carl  Paal  and  Gustav  Kijhn  {Ber.,  1907,  40,  4598—4604. 
Compare  Abstr.,  1903,  i,  289,  290,722;  1905,  i,  91).— In  continua- 
tion of  work  on  the  behaviour  of  hydrazine  hydrate  towards  y-di- 
ketones  and  y-diketonic  esters,  the  authors  have  studied  the  formation 
of  some  diphenylpyridazine  derivatives. 

Ethyl  phenacylbenzoylacetate  monohydrazone, 

NH2'N:CPh-CH2-CH(COPh)-C02Et, 
obtained  by  the  addition  of  hydrazine  hydrate  to  an  alcoholic  solution 
of  ethyl  phenacylbenzoylacetate,  separates  in  yellowish-white  needles, 
m.  p.  125 — 126°.    When  heated  above  its  melting  point,  it  loses  water 
and   is    converted   into   ethyl    3  :  Q-diphenyl-i  :  b-dihydropyridazineA- 

carhoxylate,  COgEt'CIKC!  pp^ xr^^  >  ^^®  latter  compound  may  also 

be  formed  directly  from  ethyl  phenacylbenzoylacetate  and  hydrazine 
hydrate  in  glacial  acetic  acid  solution ;  it  crystallises  from  dilute 
alcohol  in  greenish-yellow  needles,  m.  p.  116 — 117°,  and  is  character- 
ised by  conversion  into  3  :  6 -diphenylpyridazine. 

3  :  Q-BiphenyldihydropyridazineA-carboxylic  acid,  C1YHJ4O2N2,  ob- 
tained by  the  action  of  alcoholic  potassium  hydroxide  either  on  the 
preceding  ester  or  on  the  hydrazone  already  described,  separates  from 
aqueous  alcohol  in  colourless  needles,  m.  p.  205 — 206°.  Attempts  to 
prepare  3  :  6-diphenyldihydropyridazine  by  heating  this  acid  were  not 
successful. 

Mhyl  3  :  Q-diphenylpyridazine-i-carboxylate, 

obtained  by  oxidising  the  dihydro-ester  with  nitrous  acid,  crystallises 
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in  needles,  m.  p.  98 — 99°.  When  saponified,  it  forms  3  :  6-diphenyl- 
pyridazineA-carhoxylic  acid,  Ci^HjgOgNg'  which  separates  from  aqueous 
alcohol  in  colourless  needles,  m.  p.  220 — 221°  (decomp.) ;  in  contra- 
distinction to  the  dihydro-acid,  this  acid  readily  loses  carbon  dioxide 
and  forms  3  :  6-diphenylpyridazine.  A.  McK. 

Electrolytic  Reduction  of  Bthylbarbituric  Acid.  Julius 
Tafel  and  Herbert  Bryan  Thompson  (Ber.,  1907,  40,  4489—4497). 
— Tafel  and  Weinschenk  have  shown  (Abstr.,  1901,  i,  72)  that  electro- 
lytic reduction  of  barbituric  acid  leads  to  the  formation  of  hydro- 
uracil.  It  is  now  found  that  5  :  5-diethylbarbituric  acid  (veronal) 
(I)  on  electrolytic  reduction  yields  4  :  6-diketo-5  :  5-diethylhexahydro- 
pyrimidine  (2-deoxyveronal)  (II),  together  with  a  small  amount  of  a 
yellow  resin,  whereas,  under  similar  conditions,  5-ethylbarbituric  acid 
(III)  yields  5  -  ethylhydrouracil  (IV)  and  5  -  ethyltrimethylene- 
carbamide  (V). 

NH— CO      NH— CO       NH— CO       NH—CHg      NH— CHg 
CO     CEt„    CH.   CEt„    CO     CHEt  CO     CHEt   CO     CHEt 

I  |2,2,2|  ,  I  ,  ,  Y 

NH— CO       NH~CO       NH—CO       NH— CO        NH— CHg 

(I.)  (11.)  (HI.)  (IV.)  (V.) 

On  reduction  in  75%  sulphuric  acid  solution  with  a  current 
density  of  30  amperes  and  lead  electrodes  at  48 — 53°  for  seven  hours, 
veronal  yields  90%  of  its  weight  of  4 :  6-diketo-5  :  5-diethylhexahydro- 
pyrimidine,  which  crystallises  from  ethyl  acetate  in  leaflets,  m.  p.  292°, 
sublimes  when  quickly  heated,  is  readily  soluble  in  cold  dilute  alkalis, 
and  on  hydrolysis  with  baryta  at  140°  forms  a  mixture  of  diethyl- 
malonic  and  diethyl malonamic  acids.  When  heated  with  bromine  in 
glacial  acetic  acid  at  100°,  diethylhexahydropyrimidine  yields 
ammonium  bromide  and  formic  and  diethylmalonamic  acids.  Formic 
and  diethylmalonic  acids  are  formed  by  hydrolysis  of  the  yellow  resin 
obtained  on  reduction  of  veronal. 

Diethylmalonamic  acid,  NHg'CO'CEtg'COaH,  separates  from  water 
in  crystals,  m.  p.  144°,  and  yields  diethylmalonic  acid  when  treated 
with  sodium  nitrite  in  concentrated  sulphuric  acid  solution  at  100°,  or 
on  prolonged  boiling  with  concentrated  aqueous  baryta. 

b-Ethylhydrouracil,  prepared  by  reduction  of  5-ethylbarbituric  acid 
with  a  current  density  of  15  amperes  at  7 — 15°  for  four  hours,  crys- 
tallises from  water  in  colourless  leaflets,  m.  p.  274°,  sublimes  when 
quickly  heated,  is  neutral  in  aqueous  solution,  and  is  only  sparingly 
soluble  in  dilute  sodium  hydroxide.  On  successive  treatment  with 
bromine  in  15%  glacial  acetic  acid  solution  at  100°  and  sodium 
hydroxide,  5-ethylhydrouracil  yields  5-ethyluracil,  which  separates  on 
acidification  of  the  alkaline  solution  and  crystallises  from  methyl 
alcohol  in  needles,  m.  p.  303°. 

6-Ethyltrimethylenecarbamide,  prepared  by  reduction  of  5-ethyl- 
barbituric acid  with  a  current  density  of  12  amperes  at  38 — 45°,  is 
isolated  in  the  form  of  its  picrate,  C^oHj^Oj^Ng,  m.  p.  131—133°.  The 
free  carbamide  crystallises  in  prisms,  m.  p!  170°.  G.  Y. 
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Pyrimidines.  XXVIII.  Synthesis  of  4-Methyluracil-5-acetic 
Acid.  Treat  B.  Johnson  and  Frederick  W.  Heyl  (Ainer.  Chem. 
J.,  1907,  38,  659 — 670). — It  has  been  shown  in  a  previous  paper 
(Abstr.,  1907,  i,  1083)  that  ethyl  formylsuccinate  condenses  readily 
with  i/r-ethylthiocarbamide  to  form  ethyl  6-oxy-2-ethylthiolpyrimidine- 
5-acetate,  which  can  be  converted  easily  into  thymine-5-carboxylic 
acid.  It  is  now  shown  that  4-methyluracil-5-acetic  acid  can  be  pre- 
pared in  a  quite  analogous  manner  from  i/^-ethylthiocarbamide  and 
ethyl  acetylsuccinate.    6  -  Oxy  -  2  -  methylthiol  -  4  -  methylpyrimidine  -  6- 

acetic  acid,  SMe'C-^-j^TT.pQ^C'CHg'COgH,     is    formed     when     ip- 

methylthiocarbamide  hydriodide  is  treated  with  ethyl  acetylsuccin- 
ate in  presence  of  potassium  hydroxide  solution.  It  sinters  at  260°, 
decomposes  at  270 — 272°,  and  crystallises  from  hot  water  or  alcohol  in 
flat  prisms. 

6-Oxy-2-ethyIthiol-i-methylpyrimidme-5-acetic  acid,  m.  p.  255° 
(decomp.),  similarly  prepared,  crystallises  in  long  prisms  from  boiling 
benzonitrile  or  nitrobenzene.  The  potassium  salt  is  crystalline.  The 
ethyl  ester,  m.  p.  163 — 165°,  formed  in  the  usual  manner  with  some 
ethyl  ^-methyluracil-^ -acetate  (see  below)  as  a  by-product,  crystallises 
from  alcohol  in  hair-like  needles.  When  the  acid  is  heated  with 
ammonia  in  alcohol  at  170 — 180°  during  four  hours,  2-amino-^-oxyA' 

methyl2)yrimidine-5 -acetic  acid,  NH2'C<^-v^-rT,pQ^C'CIl2'C02H,  m.  p. 

322°  (decomp.),  is  produced.  It  crystallises  from  water  in  needles. 
On  digesting  the  acid  at  100°  with  phosphoryl  chloride  and  pouring 
the  product  into  cold  ammonia  in  alcohol,  Q-chloro-2-ethylthiol-4:-methyl- 
pyrimidine-5-acetamide,  m.  p.  167°  (decomp.),  crystallising  from  water 
in  sheaves,  is  formed,  but  if  the  reaction  mixture  be  poured  on  ice 
there  is   produced  6-chloro-2-ethylthiol-4:-methyl27yrimidine-5-acetic  acid, 

SEt-C<^l^(?^^>C-CH2-C02H,    m.  p.    118—119°   (decomp.),   which 

crystallises  from  hot  water  in  needles.  Alcoholic  ammonia  only 
reacts  with  the  latter  substance  when  heated  with  it  at  125 — 135°, 
and  then  forms  Q-amino-2-ethylthiol-i-methylpyrimidine-5-acetic  acid, 
m.  p.  221°,  crystallising  from  alcohol  in  beautiful  needles.  When  the 
reaction  is  conducted  at  167 — 180°,  the  action  goes  further,  and 
2  : 6-diami7ioA-7nethylpyrimidine-6-acetiG  acid,  m.  p.  279 — 280° 
(decomp.),  crystallising  in  small  prisms  from  hot  water,  is  formed. 

4:-Methyluracil-5-acetic    acid,    CO^-fo-TT p^^C*CH2*C02H,    m.   p. 

340°  (decomp.),  is  formed  when  6-oxy-2-ethylthiol-4-methylpyrimidine- 
5-acetic  acid  is  boiled  with  hydrochloric  acid.  It  crystallises  from  hot 
water  in  long  prisms,  sinters  at  329°,  decomposes  at  340°,  is  soluble  in 
water  to  the  extent  of  0-0894%  to  0-0901%,  and  is  unaffected  by 
heating  with  dilute  sulphuric  acid  (20%)  during  two  hours  at 
153 — 173°.  The  lead,  potassium,  and  barium  salts  are  crystalline,  and  the 
silver  salt  amorphous.  The  ethyl  ester,  m.  p.  221 — 222°,  crystallises  in 
needles  from  alcohol ;  the  methyl  ester  melts  at  280 — 282°, 

T.  A.  H. 
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Formation  of  Pyrazine  Compounds  from  Quinoxaline 
Derivatives.  Siegfried  Gabriel  and  Adolf  Sonn  (Ber.,  1907,  40, 
4850 — 4860). — Quinoxaline  and  its  2  :  3-dimethyl  derivatives  are 
oxidised  to  pyrazine  2  :  3-dicarboxylic  acid  and  5  :  6-dimethylpyrazine- 
2  :  3-dicarboxylic  acid  when  heated  with  a  2%  permanganate  solution 
in  the  presence  of  potassium  hydroxide. 

Pyrazine-2  :  Z-dicarhoxylic   acid,    pTT^>^.p.p/^^TT)    crystallises    from 

water  in  colourless,  glistening  prisms  containing  2H2O ;  when  heated, 

it  gives  up  water  and  melts  and  decomposes  at  186°,  whereas  the 

anhydrous  acid  has  m.  p.   193°  (decomp.).     The  barium,  lead,  cupric, 

and  silver  salts  are  sparingly  soluble.    When  heated  with  glacial  acetic 

acid  at  180°,  the  acid  yields  pyrazine. 

NICMe 
2  :  Z-Dimethylquinoxaline,  Q^^<^      \       ,  is  readily  prepared  by  the 

iM  •  \^jyj.e 

condensation  of  o-phenylenediamine  acetate  with  diacetylmonoxime  in 
warm  aqueous  solution.  It  crystallises  from  water  in  slender,  glisten- 
ing needles  containing  water  of  crystallisation,  which  it  loses  on  ex- 
posure to  the  air.  When  rapidly  heated,  the  crystals  melt  at  85°,  re- 
solidify, and  melt  a  second  time  at  104 — 106°.  The  platinichloride, 
(CjQHjQN2)2,H2PtC!lg,  forms  orange-red  prisms ;  the  aurichloride,  a 
yellow  precipitate,  which  sinters  at  90 — 95°  and  decomposes  at  130°; 
the  pic7xite  has  m.  p.  189°. 

.    2  :  S-m^et,ylpyra.ine-6  :  6-dioario.yli.    acid,    Z'^^T^^c^l, 

crystallises  from  hot  water  in  glistening,  rhombic  prisms  containing 
2H2O.  When  anhydrous,  it  melts  and  decomposes  at  200°.  The 
barium  salt  forms  sparingly  soluble  needles.  The  cupric,  lead,  and 
silver  salts  are  also  sparingly  soluble.  When  heated  with  acetic  acid 
at  180°,  the  acid  yields  2  :  3-dimethylpyrazine  (Jorre,  Inaug.  Diss., 
Kiel,  1897),  the  picrate  of  which  has  m.  p.  150°.  When  the  di- 
carboxylic  acids  are  distilled,  the  chief  products  are  the  monobasic 
acids.  Pyrazinecarboxylic  acid  has  m.  p.  222°  (Stohr  gives  229°). 
2  :  3-Dimethylpyrazine-6-carboxylic  acid  crystallises  in  slender  needles, 
m.  p.  182°,  and  produces  an  orange  coloration  with  ferric  chloride. 

CH!N*C*CO 

The  anhydride,  X'^  i"  ^,^^0,  prepared  by  the  action  of  thionyl 

chloride  or  acetic  anhydride  on  the  dicarboxylic  acid,  crystallises  in 
slender  needles  and  decomposes  at  about  170°.  The  methyl  ester, 
C4H2lSr2(C02Me)2,  forms  colourless  needles,  which  sinter  at  47°  and 
melt  at  50°.  The  diamide,  C4H2N2-(CO-NH2)2,  obtained  by  the 
action  of  a  methyl-alcoholic  solution  of  ammonia  on  the  ester, 
crystallises  from  hot  water  in  minute  octahedra,  m.  p.  240°  (decomp.). 

CHIN'C'CO 
The  imide,    1  M^   ^NH,     crystallises     from     hot    alcohol    in 

flat  prisms,  m.  p.  245°,  and  is  soluble  in  dilute  alkalis  or 
ammonia.      When     the     diamide     is     warmed     with     bromine   and 

potassium     hydroxide    solution,     the    compound,     1  11  1      , 

CHIN'C'NH'CO 
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is  obtained.  It  crystallises  from  hot  water  in  long  prisms,  which  are 
not  molten  at  300°,  and  possesses  acidic  properties.  When  the 
diamide  is  warmed  with  1  gram- molecule  of  hypobromite,  2-amino- 
pyrazine-3-carboxylic  acid,  ]S[H<^*C4H2N2*C02H,  is  obtained.  This 
crystallises  from  hot  water  in  felted  needles,  m.  p.  209 — 210° 
(decomp.).  When  heated  slightly  above  its  melting  point,  the  amino- 
acid  yields  2-aminopyrazine,  C4H3N2'NK2,  in  the  form  of  yellow 
crystals,  which  sinter  at  110°,  and  melt  to  a  clear  liquid  at  117°.  The 
picrate  is  sparingly  soluble  and  has  no  definite  m.  p.  The  hydro- 
chloride forms  pointed  needles,  sparingly  soluble  in  concentrated  hydro- 
chloric acid;  the  hydriodide,  dark  brown  prisms;  the  aurichloridej 
sparingly  soluble,  short  prisms,  and  the  mercurichloride,  colourless 
needles.  J.  J.  S. 

Nitroso-compouDds  of  j/^-Pyrines,  and  2-Alkylanilopyrines. 
August  Michaelis  and  Georg  Mielecke  {JBer.,  1907, 40,  4482 — 4488). 
— Whilst  in  the  pyrine  series  nitroso-derivatives  have  been  obtained 
from  antipyrines  but  not  from  thio-,  seleno-,  or  anilo-pyrines,  nitroso- 
derivatives  of  i/^-thiopyrines  have  been  described  by  Michaelis  and 
Dorn  (Abstr.,  1907,  i,  246),  and  of  i/^-selenopyrines  by  Michaelis  and 
von  der  Hagen  {ibid.,  249).  In  continuation  of  this  work,  it  is  now 
found  that  i//-antipyrines  and  i/^-anilopyrines  yield  similar,  intensely 
green  nitroso-derivatives.  Thus  5-ethoxy-l-phenyl-3-methylpyrazole 
(i/A-ethylantipyrine),  when  treated  with  sodium  nitrite  in  glacial  acetic 
acid,  yields  an  intensely  green  solution,  depositing  on  addition  of  water 
a  green  oil  which  rapidly  darkens.  It  has  not  yet  been  found  possible 
to  obtain  such  nitroso-i/^-antipyrines  in  the  crystalline  state.  Nitroso- 
i//-anilopyrines,  on  the  other  hand,  readily  crystallise,  and  with  phenol 
in  sulphuric  acid  solution  give  a  red  coloration,  becoming  green  on 
addition  of  water  and  excess  of  sodium  hydroxide. 

A   i,Tu          ,        .;          •             xr-Di.^^XNMePh):C.NO  ^      ^ 

^-Jyitroso-\p-anilopyriney       ]Nrh<^ — nivr     '     P^^pared     by 

addition  of  concentrated  aqueous  sodium  nitrite  to  a  glacial  acetic 
acid  solution  of  i/^-anilopyrine,  crystallises  in  dark  green  leaflets,  m.  p. 
89°.  The  hydrochloride,  Ci^Hi6N3-NO,HCl,  m.  p.  156°  (decomp.), 
loses  HCl  becoming  green,  slowly  on  exposure  to  air  or  rapidly  on 
treatment  with  water. 

The  homologues  of  j/^-anilopyrine  (I)  are  prepared  by  distillation  of 
the  corresponding  alkyliodides  (II)  of  the  2-alkylanilopyrines  (III), 
which  are  obtained  by  successive  action  of  phosphoryl  chloride  and 
aniline  on  the  2-alkylantipyrines  (Abstr.,  1904,  i,  112),  or  of  the 
alkyliodide  and  sodium  hydroxide  on  5-anilino-l-phenyl-3-methyl- 
pyrazole. 

.C(NPbR):CH  /C(NPhR):CH  .C  CH 

NPh<;  I  NPh<  I  NPh<    >NPh  I 

^N"  CMe  \N(IlI)=CMe  \NR=CMe 

(I.)  (II.)  (III.) 

2-Ethylanilopyrine,  CigH^gNg,  forms  strongly  refracting,  monoclinic 
crystals,  m.  p.  69*5°,  b.  p.  230722  mm.  (slight  decomp.),  and  has  an 
alkaline  reaction  to  alcoholic  litmus.     The  hydrochloride  crystallises  in 
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hygroscopic  needles ;  the  jylatinichloride,  (G^^'R-^^N ^).2,^2'PtC\Q,  yellow 
leaflets,  m.  p.  199°;  the  hydriodide,  white  needles,  m.  p.  182°;  the 
picrate,  yellow  leaflets,  m.  p.  131°;  the  chromate,  golden  leaflets,  m.  p. 
178°;  the  methiodide^  white  needles,  m.  p.  159°;  the  ethiodide, 
CigH^g^sj-Etl,  large,  transparent  crystals,  m.  p.  146°;  the  propiodide, 
white  leaflets,  m.  p.  107°;  the  benzoyl  iodide,  m.  p.  187°;  the  acetyl 
iodide,  m.  p,  180*5°. 

\l/-Ethylanilopyrine,  C^gHj^Ng,  is  obtained  as  a  yellow  oil,  b.  p. 
235°/20  mm.,  is  neutral,  dissolves  in  dilute  hydrochloric  acid,  but  is 
reprecipitated  on  addition  of  water,  and  when  heated  with  ethyl  iodide 
yields  2-ethylanilopyrine  ethiodide.     The  platinichloride, 

(C'i8Hl9^3)2'H2ptCl6, 

forms  yellow  leaflets,  m.  p.  189°.  The  4-7ii^roso-derivative  is  obtained 
in  dark  green  crystals,  m.  p.  98°,  and  forms  a  hydrochloride  crystallising 
in  yellow  needles,  m.  p.  140°  (decomp.). 

2-n-Fropylanilopyrine,  CjgHg^ISg,  crystallises  in  yellow  needles,  m.  p. 
50°,  and  is  strongly  alkaline.  The  platinichloride,  m.  p.  197°, 
hydriodide,  m.  p.  173"5°,  methiodide,  m.  p.  179°,  ethiodide,  m.  p.  118°, 
£ind  propiodide,  m.  p.  154 — 155°,  are  described. 

xp-n-Fropylanilopyrine  forms  monoclinic  crystals,  m.  p.  74° ;  the 
platinichloride,  m.  p.  156°.  The  4-m7roso-derivative,  C^^gHjoNg'NO,  is 
obtained  in  green  crystals,  m.  p.  73°,  and  forms  a  yellow  hydrochloride, 
m.  p.  129°. 

2-Benzylanilopyrine,  CggHgjNg,  obtained  in  small  yields  by  heating 
5-anilino-l-phenyl'3-methylpyrazole  Avith  benzyl  chloride  at  150°  and 
treatment  of  the  product  with  sodium  hydroxide,  crystallises  in  yellow 
needles,  m.  p.  84°,  and  has  a  strong  alkaline  reaction.  The  hydro- 
chloride, CggHgiNgjHCl,  m.  p.  99°,  platiriichloride,  m.  p.  206°, 
hydriodide,  m.  p.  169°,  chromate,  m.  p.  172°,  methiodide,  m.  p.  137°, 
ethiodide,  m.  p.  149°,  propiodide,  m.  p.  159°  and  henzoylchloride 
( +  2H2O),  m.  p.  75°,  are  described. 

\l/-Benzylanilopyrine,  G^^^^^,  crystallises  in  yellow  leaflets,  m.  p. 
83°,  b.  p.  260°/18  mm.,  and  is  neutral.  Th.Q  platinichloride  crystallises 
in  golden  needles,  m.  p.  171°.  The  4-9u7roso-derivative,  CggHgoNg'NO, 
crystallises  in  green  needles,  m.  p.  70°,  and  forms  a  hydrochloride, 
^23^20^3*^O,HCl,  crystallising  in  yellow  needles,  m.  p.  134°. 

[With  LuTZE.] — \p-Iminopyrine,  NPh<^ -nM  '  P^^P^^®^  ^7 

distillation  of  iminopyrine  methiodide  (Stolz,  Abstr.,  1904,  i,  113),  is 
obtained  as  a  colourless  oil,  and  forms  a  4-m^roso-derivative  which 
separates  from  ether  in  green  crystals,  m.  p.  139°.  G.  Y. 

Diureines.  Heinrich  Biltz  [with  R  Horrmann]  {Ber.,  1907,40, 
4806 — 4816). — A  study  of  the  behaviour  of  diureines  towards  acetic 
anhydride,  as  diureines  may  be  considered  to  be  diglyoxalones 
(compare  this  vol.,  i,  56).  Acetylenecarbamide  (Schiff,  Abstr., 
1878,  287;  Pinner,  Abstr.,  1884,  1298)  gives  a  tetra- acetate, 

which  crystallises  from  alcohol  in  needles,  m.  p.  236 — 238°.  Di- 
methylacetylenediureine  (Franchimont  and  Klobbe,  Abstr.,  1888, 
1180;  1889,  120),  however,  does  not  yield  an  acetate. 
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The  condensation  of  methylcarbamide  and  diacetyl  gives  dimethyl- 
acetylene-1^  :  W-dimethyldiureiney 

^^    .NMe-CMe-NMe^„^  NH-CMe-NMe 

crystallising  in  prisms  or  needles,  decomp.  305 — 306°.  It  gives  a 
monoacetate,  CjoH^gOgN^, needles, m. p.  174 — 175°.  s-Dimethylcarbamide 
and  diacetyl  gives  rise  to  a  product,  decomp.  165°,  which  has  not  yet 
been  identified. 

Diphenylacetylenediureine  (Angeli,  Abstr.,  1890j  1290;  AnschUtz 
and  Geldermann,  1891,  725)  gives  a  diacetate,  CgoH^gO^N^,  crystal- 
lising from  acetic  acid  in  flat  prisms,  m.  p.  299 — 301°  (Angeli,  loc.  cit.^ 
gives  266°).  "W.  R. 

Thiazines.  I.  Derivatives  of  Methylene-blue.  Egbert 
Gnehm  [and  Emil  Walder]  {J.  pr.  Ghem.,  1907,  [ii],  76,  401—427. 
Compare  Abstr.,  1904,  i,  687,  935  ;  1906,  i,  211,  389,  390  ;  Kehrmann, 
Abstr.,  1902,  i,  566). — The  preparation  of  disulphides  of  the  thiazine 
series  has  been  undertaken  with  the  object  of  throwing  light  on  the 
relation  of  the  thiazines  to  certain  blue  sulphur  dyes.  The  method 
of  preparation  adopted  consists  of  the  nitration  of  thiazines,  reduction 
of  the  nitro-compounds  to  amines,  and  conversion  of  these  into  the 
corresponding  halogen  substitution  products  and  mercaptothiazines, 
which  yield  disulphides  on  oxidation. 

Details  are  now  given  of  the  preparation  of  methylene-green 
(nitromethylene-blue)  and  its  nitrate, 

NMe2-CeH3<^>CeH,(NO,):NMe,-K03, 

and  hydrobromide  from  methylene-blue  (Gnehm  and  Walder,  Abstr., 
1906,  i,  390).  The  dye  does  not  give  the  nitroso-reactions  and  must 
be  a  nitro-compound,  as  the  hydrobromide  requires  4  mols.  of  hydrogen 
for  complete  reduction  by  means  of  tin  and  hydrochloric  acid. 

Amhiomethylene-hlue^  prepared  by  reduction  of  the  nitro-compound 
by  means  of  zinc  dust  and  acetic  acid  and  oxidation  of  the  resulting 
leuco-base  with  ferric  chloride,  is  isolated  as  the  hydrobromide^ 

NMcg-  C6H3<^_>CgH2(NH2)  I  NMe2Br,  2H2O, 

which  forms  olive-green  crystals,  or  as  the  hydriodide, 

which  crystallises  in  microscopic,  olive-green  needles,  violet  by  trans* 
mitted  light.  The  free  base  dissolves  in  water,  alcohols,  or  glacial 
acetic  acid,  forming  a  blue,  or  if  concentrated  a  violet-blue,  solution 
with  a  slight  fluorescence,  and  dyes  silk  and  cotton  mordanted 
with  tannin  with  a  stronger  and  more  violet  shade  than  methylene- 
blue. 

On  diazotisation,'the  amino-dye  'yields  an  unstable,  greyish-violet 
solution,  which  slowly  evolves  nitrogen,  becoming  blue.  When 
coupled  with  it-salt  in  ammoniacal  solution,  the  diazotised  dye  yields  a 
mixture  of  a  violet  azo-dye,  which  dyes  silk  and  wool  in  a  sulphuric 
acid  bath,  and  a  blue  dye  (hydroxymethylene-blue  % ),  which  dyes 
mordanted  cotton  and  silk  in  an  ammoniacal,  or  silk  in  an  acetic 
acid,   bath.     With  ^-naphthol  in  ammoniacal  solution,  the  diazotised 
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dye  forms  a  violet-blue,  or  with  dimethylaniline  in  an  acetic  acid 
solution  a  greenish-blue,  azo-dye. 

lodomethylene-Uue     iodide,    NMe2*C6H3<,g_>CgH2i:NMe2T,iH20, 

prepared  by  the  action  of  potassium  iodide  on  diazotised  amino- 
methylene-blue,  crystallises  in  microscopic,  brownish-violet  needles ; 
the  chromate  and  mercurichloride  are  precipitated  quantitatively  even 
from  the  most  dilute  solutions. 

Attempts  to  prepare  bromomethylene-blue  from  the  diazotised 
amino-dye  led  to  the  formation  of  a  product  containing  only  traces  of 
halogen.  The  action  of  potassium  xanthate,  alcoholic  potassium 
sulphide,  and  cuprous  sodium  thiosulphate  on  diazotised  amino- 
methylene-blue  leads  to  the  formation  of  dyes  which  differ  from  the 
typical  sulphur  dyes  in  that  they  are  readily  reduced  by  sodium 
sulphide  in  the  cold. 

Hydroxymethylene-hlue,  formed  when  diazotised  aminomethylene- 
blue  is  heated  with  sulphuric  acid,  is  isolated  as  the  hydriodide, 

[]SrMe2-C6H3<^_>C6H2(OH):NH2l]2HI, 

which  is  obtained  as  an  olive-green,  crystalline  powder.  It  forms  blue 
solutions  with  a  slight  red  fluorescence,  dyes  silk  and  mordanted 
cotton  a  more  violet  shade  than  methylene-blue,  is  decolorised  by 
stannous  chloride,  and  forms  precipitates  with  ammonia,  mercuric 
chloride,  and  potassium  dichromate. 

The  action  of  bromine  on  methylene-blue  hydrochloride  in  glacial 
acetic  acid  solution  leads  to  the  formation  of  a  product  which  crystal- 
lises in  brownish-violet  needles,  and  has  solubilities  and  gives  colora- 
tions resembling  those  of  methylene-blue. 

Dinitromethylthionine,  formed  by  the  action  of  nitric  acid  on 
methylene-blue   or  methylene-green   in   hot   acetic   acid  solution,    is 

isolated  as  the  nitrate,  NMe2-C6H3<^>C^,H(N02)2*NH2-N03,  which 

crystallises  in  olive-brown  needles,  and  detonates  at  about  240°.  The 
hydrohromide  crystallises  in  olive-brown  needles.  The  dye-salts  form 
bluish-red,  dichroic  solutions  in  methyl  or  ethyl  alcohol,  acetic  acid,  or 
acetone  with  scarlet  fluorescence;  the  similarly  coloured  aqueous  solu- 
tion is  not  fluorescent.  Addition  of  ammonia  to  the  aqueous  solution 
precipitates  the  brown,  amorphous  base,  which  detonates  when  heated, 
and  remains  partly  unchanged  when  boiled  with  acetic  acid.  Thedinitro- 
compound  dyes  silk  or  mordanted  cotton  a  brownish-violet. 

Keduction  of  the  dinitro-nitrate  with  zinc  dust  and  glacial  acetic 
acid  leads  to  the  formation  of  a  soluble  leuco-hase,  which  is  readily 
oxidised  by  ferric  chloride,  forming  diaminodimethylthionine.  The 
hydrohromide  of  this  is  a  bluish-black,  amorphous  powder,  forms  bluish- 
green  solutions,  and  dyes  silk  and  mordanted  cotton  green. 

The  absorption  spectra  of  the  various  compounds  are  described,  and 
also  the  colorations  given  with  strong  acids.  G.  Y. 

Synthesis  of  Phenylated  s-Anilinophenosafranine.  Philippe 
Barbier  and  Paul  Sisley  (Compt.  rend.,  1907,  145,  1185 — 1187. 
Compare  Abstr.,  1905,  i,  840  ;  1906,  i,  51,  989  ;  1907,  i,  160,  563).— 
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When  a  mixture  of  azophenine  (Fischer  and  Hepp,  Abstr.,  1903,  i, 
134)  and  jt?-phenylenediamine  in  molecular  proportions  is  heated  in 
alcohol  at  165°  during  six  to  seven  hours,  aniline  is  produced  together 
with  a  phenylated  s-anilinophenosafranine,  which  can  be  separated  as 
its  hydrochloride,  0^^^^ r^,'2>}i.Q\,  a  dark  crystalline  powder  with  a 
feeble  metallic  reflex ;  the  platinichloride,  CgoHgsN^jHgPtClg,  is  a 
reddish- brown  powder.  It  dyes  mordanted  silk  or  cotton  a  beautiful 
violet-blue  shade.  The  mechanism  of  the  reaction,  and  the  constitu- 
tion of  the  new  dye,  are  represented  in  the  following  scheme : 
NPh:C6H2{NHPh)2:NPh  +  CgH4(IsrH2)2  = 

H2  +  NH2Ph  +  NH2-C,H3<~^>C6H2(NHPb):NPh. 

If  in  the  above  reaction  the  ^-phenylenediamine  is  replaced  by 
as-dimethyl-  or  diethyl-jt?-phenylenediamine,  soluble  dyes  are  obtained 
in  which  the  NHg-group  of  the  original  compound  is  replaced  by 
NMe2  o^  NEt2,  and  these  dye  in  a  bluer  shade.  M.  A.  W. 

Action  of  Cyanogen  Bromide  on  Hydrazine.  iV-Amino- 
guanazole  (Guanazine).  III.  Guido  Pellizzari  and  Angelo 
Repetto  {Gazzetta,  1907,  37,  ii,  317—326.  Compare  Abstr.,  1907, 
i,  833). — The  hexagonal  formula  for  guanazine  (Abstr.,  1905,  i,  577) 
was  based  on  the  analogy  of  this  compound  with  urazine  and  thio- 
urazine.     Now  that  urazine  has  been  shown  to  have  the  structure  : 

NH2-N<^^*^^  (Busch,  Abstr.,  1901,  i,  488;  Stolle,  Abstr.,  1907, 

.      .r.x  .  .     ,  .  .  1         nvT-rr     .t  ^C(NH)-NH 

1,  654),  guanazine  must  be  4-aminoguanazole,  NH2*N<^^\^„(    1      , 

0(JNxl)'xsIx 

or  NH2*N<^^    ^^!  I  .  This  structure  is  in  accord  with  the  properties 

and  reactions  of  the  compound  (compare  Pellizzari  and  Roncagliolo, 
Abstr.,  1901,  i,  772). 

4-Aminoguanazole  (guanazine),  C2NgH(j,  separated  from  its  hydro- 
bromide,  separates  from  water  in  large,  faintly  yellow  crystals,  or  from 
alcohol  in  minute,  almost  white  crystals,  m.  p.  257°  (decomp.),  has  a 
marked  alkaline  reaction,  and  reduces  ammoniacal  silver  nitrate  and 
Fehling's  solution  on  heatiog.  Its  nitrate,  CgNgHgjIIISrOg,  m.  p. 
210°;  sulphate,  (C2NgIlQ)2,H2S04,H20,  m.  p.  275°,  and  acetate, 
Q^ qS Q,0^fi^,\^li.jd,  m.  p.  175°,  were  prepared. 

C(NH)*NAc 
Triacetylaminoguanazole,    ]SriIAc'N<;^^    ^   '       ,  crystallises  from 

alcohol  in  shining,  white  needles,  m.  p.  240°. 

•  C(NHVN 

Dihenzylideneaminoguanazole,  CIIPhIN'N<^  ;    ^   1  ^CHPh,   pre- 

U(^  JnL)*JN 

pared  by  the  interaction  of  aminoguanazole  and  benzaldehyde  in 
alcoholic  solution  in  presence  of  piperidine,  separates  from  alcohol  in 
intensely  yellow  crystals,  m.  p.  196°.  Its  hydrochloride,  (u^^^^^,110\, 
was  prepared. 

Carhamidoguanazolehydrohromide,'^ll2*QO*^ll'^<^}.^,^BY, 
VOL.  XCIV.  i,  .  f 
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prepared  by  the  interaction  of  aminoguanazole  hydrobromide,  potassium 
cyanate,  and  hydrobromic  acid,  has  m.  p.  221°.  The  free  base  decom 
poses  readily,  and  could  not  be  isolated.  T.  H.  P. 

Formation  of  Pyrimidine  Derivatives  from  Purine  Bases. 
Hebmann  Steudel  {Zeiisch.  physioL  Chem.,  1907,  63,  508 — 513). — 
Several  of  Burian's  experiments  on  heating  guanine  and  adenine  with 
sulphuric  acid  and  sucrose  (Abstr.,  1907,  i,  735)  have  been  repeated, 
but  in  no  case  has  any  pyrimidine  derivative  been  obtained. 

J.  J.  S. 

The  Relation  between  Quinonehydrazones  and  ;?-Hydroxy- 
azo-compounds.  IV.  Condensation  of  Nitro-derivatives  of 
Phenylhydrazine  with  Quinones  and  Quinoneoximes  of  the 
Benzene  Series.  Walther  Borsche  {Annalen,  1907,  367,  171 — 
191.  Compare  Abstr.,  1904,  i,  1056  ;  1905,  i,  719  ;  1906,  i,  319).— 
Attempts  to  prepare  jo-hydroxyazo-compounds  of  the  benzene  series 
by  the  method  employed  by  Zincke  in  the  naphthalene  series  have 
hitherto  been  unsuccessful.  The  results  obtained  (Abstr.,  1905,  i, 
719)  with  acylhydrazides  suggested  that  phenylhydrazines  containing 
negative  substituting  groups  might  react  with  benzoquinones.  This 
has  now  been  found  to  be  the  case  with  o-nitrophenylhydrazine,  which 
reacts  with  benzoquinones  and  their  oximes,  forming  />-hydroxyazo- 
compounds  of  the  type  :  NOg'CgH^'Ng'CgH^'OH,  which  are  identical 
■rt^ith  the  substances  obtained  by  coupling  diazotised  o-nitroaniline 
with  phenols,  and  quinoneoximehydrazones,  which  are  considered 
to  be  of  the  type:  N02-C6H4-NH-N:C6H4:N0H,  respectively. 
j9-Nitrophenylhydrazine,  on  the  other  hand,  reacts  only  with  the 
quinoneoximes,  whilst  m-nitrophenylhydrazine  does  not  form  either 
hydroxyazo- compounds  or  quinoneoximehydrazones.  2  : 4-DiDitro- 
phenylhydrazine  reacts  with  quinones  and  quinoneoximes  more  readily 
than  does  o-nitrophenylhydrazine,  but  attempts  to  form  hydroxyazo- 
compounds  from  2:4: 6-trinitrophenylhydrazine  have  so  far  been 
unsuccessful. 

1 :  S-Bis-2'-nitrohemeneazo-i-hydroxyhenzene,  OH*CgH3(N"2*CgH4*N02)2, 
is  formed  together  with  4-hydroxybenzeneazo-2'-nitrobenzene  by  Elb's 
and  Keiper's  method  (Abstr.,  1903,  i,  662);  it  crystallises  from 
glacial  acetic  acid  in  dark  brown  needles,  m.  p.  203°. 

2'-Mtro-i-hydroxy-3-methylazobenzene,  NOg'CgH^'Ng'CgHgMe'OH, 
obtained  in  orange-red,  crystalline  nodules,  m.  p.  Ill — 112°, 
prepared  from  toluquinone  and  o-nitrophenylhydrazine  hydrochloride, 
or,  together  with  his-o-nitrohenzeneazo-o-cresol^  crystallising  in  dark 
brown  needles,  m.  p.  258—260°  evolving  gas,  by  the  action  of  diazotised 
o-nitroaniline  on  o-cresol. 

2'-Nitro-i-hydroxy-2-methyl-5-isopropylazohenzene, 
N02'C6H4*N2-C6H2MePr)3-OH, 
crystallising  in  long  needles,  m.  p.  144^-145°,  is  prepared  from 
thymoquinone  and  o-nitrophenylhydrazine,  or,  together  with  a  small 
amount  of  the  corresponding  bisazo-compound,  crystallising  in 
blackish-brown  needles,  m.  p.  179 — 180°  (decomp.),  from  diazotised 
o-nitroanilino  and  thymol. 
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2' :  i'-Dinitro-i-hydroxyazohenzene^  OH*C^^H4'N'2*CgH3(N02)2,  crystaU- 
lising  in  brown  needles,  m.  p.  185 — 186°;  2' :  4:'d{7iit7'0-i-hydroxy-d- 
methylazobenzene,  OH*CgH3Me*N2*CgTl3(N'02)2»  forming  an  orange 
powder,  m.  p.  127 — 128°,  and  2' 'A-dinUro-4:-hydroxy-2-methyl-6-\sO' 
propylazohenzene,  OH'CgH2MePr^*ISr2*CgHg(N02)2,  crystallising  in 
dark  red  needles,  m  p.  179 — 180°,  are  prepared  by  the  action  of 
2 : 4-dinitrophenylhydrazine  on  quinone,  toluquinone,  and  thymo- 
quinone  respectively,  and  form  bluish-red  to  violet-blue  solutions  in 
dilute  alkalis. 

Benzoquinoneoxime-o-nitrophenylhydrazone,  Q^^^fi^ ^^  prepared  by 
the  action  of  o-nitrophenylhydrazine  on  benzoquinoneoxime  in  cooled 
alcoholic  solution,  crystallises  in  dark  red  needles,  and  gradually 
decomposes  when  heated.     The  benzoyl  derivative, 

NOg-OgH^-NH-NiCgH^IN-OBz, 
formed  from  benzoquinoneoxime  benzoate,  is  obtained  as  an  insoluble, 
scarlet  precipitate,  and  does  not  melt  in  a  sulphuric  acid  bath.  When 
heated  with  glacial  acetic  acid,  or  more  rapidly  when  treated  with 
chromic  or  concentrated  nitric  acid  in  glacial  acetic  acid  solution, 
benzoquinoneoxime-2-nitrophenylhydrazone  is  converted  into  4  :  H-his- 
o-nitrobenzeneazoazoxybenzene,  0^2(0^114  •N2*CgH4*ISr02)2,  which  is 
formed  also  as  a  by-product  in  the  preparation  of  the  hydrazone,  or  by 
the  action  of  benzaldehyde  on  the  hydrazone.  It  crystallises  in  dark 
yellow  needles,  m.  p.  258°  (decomp.).  The  action  of  nitric  acid  on 
benzoquinoneoxime-o-nitrophenylhydrazone  in  boiling  glacial  acetic 
acid  solution,  or  of  hydrogen  peroxide  on  the  hydrazone  in  dilute 
sodium  hydroxide  solution,  leads  to  the  formation  of  2  :  i'-dinitroazo^ 
benzene^  CjgHgO^N^,  which  crystallises  in  iridescent  leaflets,  m.  p, 
131—132°. 

Toluquinone-2-oxirae-b-o-7iitrophenylhydrazoney 

N02*C6H4-NH-N:C8H3Me:]SrOH, 
prepared  from  nitroso-m-cresol  and  o-nitrophenylhydrazine  hydrO' 
chloride,  is  obtained  as  a  dark  brown,  flocculent  precipitate,  m,  p. 
206 — 207°  (decomp.),  and  when  treated  with  nitric  acid  in  boiling 
glacial  acetic  acid  solution  yields  2 :  i'-dinitro-^'-methylazobenzenef 
NOg'CgH^'Ng'CgHgMe'NOg,  crystallising  in  dark  yellow  leaflets,  m.  p, 
128°. 

Thymoqu{none-2-oxime-6-o-n{trophenylhydrazone, 

N02-CgH4-NH-N:C6H2MePr^:NOH, 
prepared  from  nitrosothymol,  crystallises  in  dark  red  needles,  m.  p, 
218—220°  (decomp.). 

The  condensation  products  of  j9-nitrophenylhydrazine  and  quinone- 
oximes  are  unstable.  Only  the  more  easily  isolated  benzoyl- 
henzoquinoneoxime-^-mtrophenyUiydrazoney 

NOa-CeH^-NH-NIOgH^IN-OBz, 
is  described.    It  is  formed  from  benzoquinoneoxime  benzoate,  crystal- 
lises in  small,  reddish-brown  leaflets,  does  not  melt  at  260°,  and  is 
insoluble  in  the  usual  organic  solvents. 

JBenzoquinoneoxime-2  :  ^-dinitrophenylhydrazone^ 
CeH,(N05),-NH-N:CeH;N0H, 
forms   a  dark  red,  crystalline  powder,  m.    p.  214 — 215°   (decomp.), 
dissolves  to  a  reddish-blue  solution  in  dilute  sodium  hydroxide,  and 

/  2 
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when    boiled    with     glacial    acetic    acid    yields    2:4: 4'-trinitroazo- 
benzene. 

Toluquinone-2-oxime-5-o  :  ^-dinitrophenylhydrazone, 
CgH3(N02)2-NH'N:C6H3Me:NOH, 
forms  a  glistening,  bluish-red  powder,  decomp.^  222 — 223°,  and  when 
treated    with   nitric   acid    in  hot  glacial  acetic  acid   solution   yields 
4:2':  i'-trinitro-^-methylazohenzene,  CgH3(]Sr02)2'N2*CgH3Me-N02,  crys- 
tallising in  reddish-brown  needles,  m.  p.  164 — 165°. 

Thymoquinone-2-oxime-5-o  :  ip-dinitropheoiylhydrazine, 
C,H3(N02)2-NH-N:C6H2MePr^:NOH, 
crystallises  in  dark  red  needles,  decomp.  249 — 250°.  4:2':  i'-Trinitro- 
Z.metliyl-QA&opropylazohenzene,G^^{'^0^^'^^*Q^^QYv^,'1^0<^,cvj&t2i\- 
lises  in  yellowish-red  needles,  m.  p.  198°.  G.  Y. 

Azo-derivatives  of  Guaiacol.  Amedeo  Colombano  and  Battista 
Leonardi  {Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii,  639 — 648;  Gazzetta, 
1907,  37,  461—471.  Compare  Colombano,  Abstr.,  1907,  i,  1091).— 
The  compounds  not  already  described  {loc.  cit.)  are  as  follows. 

The  acetyl  derivative  of  henzeneazoguaiacol,  Cj^Hj^OgNg,  separates 
from  light  petroleum  in  reddish-brown,  acicular  crystals,  ra.  p.  61°. 

The  ethyl  ether  of  henzeneazoguaiacol,  C^^-^qO^<^,  crystallises  from 
alcohol  or  water  in  tufts  of  long,  silky  needles,  m.  p.  86 — 89°. 

o-Nitrohenzeneazoguaiacol,  N02*CgH4*N2'CgHg(OH)'OMe,  separates 
from  aqueous  alcohol  in  red,  acicular  crystals,  m.  p.  144°. 

jn-JVitrobenzeneazoguaiacol,  CjgHjjO^Ng,  crystallises  from  aqueous 
alcohol  in  yellowish-red  needles,  m.  p.  124°.  Its  acetyl  derivative, 
CL^HiaOgNg,  has  m.  p.  95—97°. 

•\^-NitTohenzeneazoguaiacol,  C^gHj^O^Ng,  separates  from  aqueous 
alcohol  in  chocolate-brown  needles,  m.  p.  125 — 135°. 

o-Tolueneazoguaiacolf  CgH4Me*N2'CgH3(OH)*OMe,  separates  in 
reddish-brown,  acicular  crystals,  m.  p.  85°.  Its  acetyl  derivative, 
CigIIjgOgN2,  forms  orange-red  rhombohedra,  m.  p.  87°. 

a-Naphthylazoguaiacol,  CjQH^*N2'CgH3{OH)'OMe,  forms  brownish- 
black  needles,  m.  p.  125°.  Its  acetyl  derivative,  CjgHjgOgNg,  forms 
dark  orange-red,  acicular  crystals,-  m.  p.  105 — 110°. 

^-Naphthylazoguaiacol,  Cj^Hj^OgNg,  separates  from  aqueous  alcohol 
in  pale  yellow,  flocculent  crystals,  m.  p.  92 — 94°.  T.  H.  P, 

Action  of  Thorium  Nitrate  and  of  Uranyl  Nitrate  on 
Albumins.  B^la  Szilard  {J.  Chim.  phys.,  1907,  5,  495—496).-^ 
When  the  albumin  of  white  of  egg,  coagulated  by  boiling,  is  added  in 
small  quantities  at  a  time  to  a  boiling  2%  aqueous  solution  of  thorium 
or  uranyl  nitrate,  a  considerable  amount  of  it  goes  into  solution, 
leaving  only  a  slight  insoluble  residue.  The  filtered  thorium  solution 
is  colourless  and  slightly  opalescent,  and  does  not  give  the  ordinary 
reactions  for  thorium  or  for  albumin ;  the  latter  seems  to  be  present  as 
an  albumose  or  peptone.  The  uranyl  solution  is  yellow  in  colour. 
Keratin  is  dissolved  by  these  salt  solutions  in  a  similar  way.      G.  S. 

Conditions  of  Hydrolysis  of  Protoplasmides.  Alexandre 
Etard  and  Antony  Vila  {Compt.  rend.,  1907,  146,  1217 — 1219. 
Compare  Abstr.,  1901,  i,  490;  ii,  563  ;  1902,  i,  110,  589).— The  author 
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discusses  the  unsatisfactory  nature  of  the  present  methods  of  hydro- 
lysing  protoplasmides  and  the  impossibility  of  obtaining  quantitative 
results.  The  hydrolysis  is  usually  effected  by  means  of  excess  of  acids 
or  bases,  and  the  salts  formed  when  they  are  neutralised  carry  down  a 
large  proportion  of  the  products  of  hydrolysis.  Thus  1  kilo,  of  beef 
muscle  after  removal  of  the  fat  and  drying  at  100°  yielded  240  grams 
of  dry  muscular  tissue ;  this  was  hydrolysed  by  means  of  650  grams 
of  sulphuric  acid  in  1200  grams  of  water,  and  neutralised  wijbh  baryta  ; 
it  yielded  171  grams  of  dry  hydrolytic  products,  15  grams  being 
retained  by  the  barium  sulphate.  M.  A.  W. 

Hydrolysis  of  Hordein.  A.  Kleinschmitt  [Zeitsch.  physiol.  Chem., 
1907,  54,  110 — 118). — By  hydrolysis  of  hordein  (from  barley)  by 
concentrated  hydrochloric  acid,  the  following  percentage  yields  were 
obtained:  alanine  1*34,  aminovaleric  acid  r40,  leucine  7*00,  pyrrol- 
idine-2-eArboxy  lie  acid  (a-proline)  5*88,  phenylalanine  5*48,  glutamic 
acid  41*32,  aspartic  acid  1*32,  serine  0*10,  histidine  0*51,  arginine 
3*14,  tyrosine  4*00,  ammonia  4*34,  leucineimide  0*58.  Like  zein  and 
gliadin  (the  other  alcohol-soluble  vegetable  proteins),  hordein  contains 
no  glycine  and  no  lysine.  As  shown  by  the  results  of  hydrolysis, 
gliadin  and  hordein  are  not  identical,  as  has  sometimes  been  supposed. 

G.  B. 

Urochrome.  Ottorino  Bocchi  {Beitr.  chem.  Physiol,  Path.,  1907, 
11,  79 — 80). — A  method  for  preparing  urochrome  is  given,  and  is  said 
to  yield  a  purer  product  than  that  obtained  according  to  Garrod's 
method.     The  urochrome  is  obtained  free  from  indican  and  urea. 

G.  B. 

Nucleo-protein  of  the  Placenta.  M.  Savare  [Beitr .  chem.  Physiol. 
Path.,  1907,  11,  73 — ^5). — The  nucleo-protein  of  the  placenta  contains 
C,  50%;  H,  7-3%;  N,  15%;  S,  1%,  and  P,  0-45%.  In  its  composition, 
and  especially  in  its  low  phosphorus  content,  it  shows  a  certain  analogy 
to  the  nucleo-protein  of  the  lacteal  gland ;  this  is  possibly  connected 
with  the  fact  that  both  organs  are  concerned  in  infantile  nutrition. 

G.  B. 

Polypeptidephosphoric  Acid  (Paranucleic  Acid)  from 
Caseinogen.  Alfred  Reh  {Beitr.  chem.  Physiol.  Path.,  1907,  11, 
1 — 18). — The  paranucleic  acid  of  Salkowski  was  prepared  from  a 
caseinogen  solution  which  had  undergone  peptic  digestion  for  two  days 
by  precipitation  with  uranyl  acetate  in  the  presence  of  acetic  acid.  The 
uranyl  compound  is  readily  soluble  in  hydrochloric  acid  ;  its  phosphorus 
is  removed  quantitatively  by  boiling  baryta,  and  it  does  not  contain 
sulphur ;  phosphorus  and  uranium  are  present  in  atomic  proportions. 
The  free  acid  contains  P  6*9%,  or  eight  times  as  much  as  that  of  the 
caseinogen  employed  (Salkowski's  preparation  contained  4*3%  P). 

The  uranyl  compound  was  hydrolysed  by  boiling  with  25%  sulphuric 
acid,  and  yielded  arginine,  histidine,  lysine,  alanine,  proline,  amino- 
valeric acid,  leucine,  isoleucine,  phenylalanine,  tyrosine,  aspartic  acid, 
and  glutamic  acid,  G.  B. 
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Nucleic  Acids  in  Animals.  Oswald  Schmiedeberg  {Arch.  exp. 
Path.  Pharm.,  1907,67,  309— 337).— The  empirical  formula  for  nucleic 
acid  reckoned  from  elementary  analysis  is  0^QHr^QNjfi-^^(.,2'Ffir,.  A 
distinction  is  drawn  between  this,  the  anhydrous  form  of  the  acid,  and 
the  hydrated  form,  which  has  2H2O  (or,  in  a  few  cases,  SH^O)  in 
addition.  The  anhydrous  form  possesses  the  property  of  gelatinising. 
The  preparations  were  made  from  salmon-roe,  thymus,  pancreas,  and 
thyroid.  The  bulk  of  the  paper  relates  to  the  method  used  in  preparing 
the  substance ;  the  separation  by  means  of  its  copper  salt  was  mainly 
used.  W.  D.  H. 

Guanylic  Acid  from  the  Pancreas.  Hermann  Steudel  (Zeitsch. 
physiol.  Chem.,  1907,  53,  539 — 544). — It  is  shown  that  guanylic  acid 
can  be  prepared  from  the  nucleo-protein  of  the  pancreas  by  Bang's 
method  (Abstr.,  1899,  i,  179;  1901,  i,  299;  Furth  and  Jerusalem, 
Abstr.,  1907,  i,  993),  and  a  nucleic  acid  by  Neumann's  method. 
Guanylic  acid  does  not  yield  glycerol  on  hydrolysis.  J.  J.  S. 

Guanylic  Acid.  Ivar  Bang  (Beitr.  chem.  Physiol.  Path.,  1907, 
11,  76 — 78). — A  reply  to  von  Fiirth  and  Jerusalem  (Abstr.,  1907,  i, 
993),  who  refuse  to  place  this  acid  apart  from  other  nucleic  acids. 
These  authors  did  not  work  with  pure  material.  The  large  nitrogen 
deficit  in  their  determination  of  the  purine  bases  was  due  to  faulty 
application  of  the  method,  and  led  to  great  loss,  especially  as  regards 
the  guanine.     Further  work  is  promised.  G.  B. 

The  Compound  of  Uric  Acid  with  Nucleic  Acid.  Y.  Seo 
{Arch.  expt.  Path.  Pharm.,  1907,  68,  75 — 92). — This  compound, 
described  by  Mink<>wski  and  by  Goto  (Abstr.,  1900,  ii,  421,  740),  was 
prepared  by  dissolving  nucleic  acid  and  uric  acid  in  dilute  sodium 
hydroxide,  acidifying  with  acetic  acid,  filtering  off  the  excess  of  uric 
acid,  which  separated  after  a  time,  and  finally  precipitating  the  com- 
pound by  adding  concentrated  hydrochloric  acid  to  the  filtrate.  The 
amorphous,  colourljess  precipitate  gives  the  murexide  reaction ;  its 
solution  in  water  dbes  not  yield  a  precipitate  with  acetic  acid  or  with 
silver  nitrate.  When  boiled  with  acetic  acid,  or  treated  with  excess  of 
ammonia  in  the  cold,  it  is  decomposed  into  its  two  components.  Analysis 
of  the  copper  compound  indicates  that  2  molecules  of  nucleic  acid  are 
combined  with  1  of-  uric  acid. 

Egg-albumin  precipitates  nucleic  acid  from  the  combination  of  the 
two  acids,  thus  setting  the  uric  acid  free  ;  the  latter  can  be  obtained 
crystalline  from  th  ^  albumin  filtrate.  Hence  uric  acid  may  occur  as  a 
nucleic  acid  compouL^d  in  the  blood,  despite  the  fact  that  free  uric 
acid  is  obtained  after  removal  of  the  proteins  by  acidification  and 
boiling. 

After  the  injection  of  uric  acid  +  nucleic  acid,  much  more  uric 
acid  is  found  in  the  urine  than  when  the  two  substances  are  injected 
at  separate*  times  fciotapare  Abstr.,  1906,  ii,  109).  G.  B. 

Neurokeratin.  Alfred  Argiris  {Zeitsch.  physiol.  Chem.^  1907, 
54,  86 — 94). — The  method   of  preparation  (from  human  brains)   is 
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described  in  detail,  and  is  a  modification  of  that  used  by  Kiihne  and 
Chittenden.  The  composition  of  the  substance  agrees  closely  with 
that  found  by  the  latter  authors  as  regard  C,  H,  and  JS",  but  somewhat 
higher  values  for  S  were  found  (2-24— 2*31%,  instead  of  1-75%).  On 
hydrolysis,  by  boiling  with  33%  sulphuric  acid,  neurokeratin  yielded  : 
lysine,  272%;  arginine,  2*28%;  histidine,  0'76%;  tyrosine,  4-60%, 
and  cystine,  1  -50%,  besides  other  amino-acids.  G.  B. 

Separation  of  Proteins.  II,  Deutero-albumose.  Henry  C. 
Haslam  {J.  Physiol,  1907,  36,  164—176.  Compare  Abstr.,  1905,  i, 
495). — Deutero-albumose  is  resolved  by  alcohol  into  two  substances 
differing  in  solubility,  but  it  is  not  decomposed  by  ammonium  or  zinc 
sulphate.  The  total  number  of  the  albumoses  of  Witte's  peptone  is 
reduced  to  five,  namely,  hetero-proteose,  two  varieties  of  proto-pro- 
teose,  and  two  of  deutero-proteose.  W.  D.  H. 

Compounds  of  Protamines  with  other  Proteins.  Andrew 
Hunter  {Zeitsch.  physioL  Chem.,  1907,  63,  526—538.  Compare 
Kossel,  Deut.  Med.  Woch,,  1894,  No.  7). — Clupein  yields  precipitates 
with  faintly  ammoniacal  solutions  of  crystallised  egg-albumin,  casein, 
hemielastiuj  gelatin,  edestin,  hetero-albumose,  and  proto-albumose. 
Precipitates  are  not  obtained  with  elastin,  peptone,  deutero-albumose, 
histopeptoncj  and  various  polypeptides.  A  solution  of  metaprotein 
in  a  slight  excess  of  sodium  hydroxide  and  a  solution  of  histone 
sulphate  in  sodium  carbonate  yield  precipitates. 

The  following  figures  give  the  number  of  parts  by  weight  of  the 
protein  which  unite  with  one  part  by  weight  of  clupein :  ovalbumin, 
4'1  ;  gelatin,  4*8  ;  hemielastin,  5*2;  casein,  2*5  ;  edestin,  8*5. 

J.  J.  S. 

Pepsin  and  Chymosin  (Rennin).  J.  W.  A.  Gewin  {Zeitsch. 
physiol.  Chem.y  1907,  54,  32 — 79). — Bang's  parachymosin,  obtained 
from  the  pig's  stomach,  is  not  essentially  different  from  the  chymosin 
from  the  calf.  Such  differences  as  exist  between  the  two  preparations 
are  due  to  admixed  impurities. 

Attempts  to  separate  rennin  from  pepsin  by  means  of  dialysis,  the 
addition  of  much  protein,  &c.,  were  unsuccessful.  In  the  researches 
of  those  observers  (Bang,  Schmidt-Nielsen)  who  obtained  enzyme 
solutions  having  only  a  peptic  or  only  a  rennitic  action,  the  action  of 
the  other  enzyme  was  only  inhibited,  and  could  be  restored  by 
removal  of  the  inhibiting  substance.  Pepsin  and  rennin  are  one  and 
the  same  ferment.  The  rennet  action  is  the  first  stage  in  the  digestion 
of  caseinogen  ;  if  hydrogen  ions  are  absent  and  calcium  ions  are 
present,  the  digestion  stops  and  a  curd  separates  \  if  a  suflicient  number 
of  hydrogen  ions  are  present,  ordinary  peptic  digestion  proceeds. 

G.  B. 

Method  for  the  Determination  of  the  Accelerating  Action  of 
Sodium  and  Potassium  Salts  on  the  Coagulation  of  Milk  by- 
Ferments.  C.  Gerber  {Compt.  rend.,  1907,  145,  831— -833.  Com- 
pare Abstr.,  1907,  i,    1100). — The  author  recommends  that  the  milk 
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used  in  the  determination  of  the  accelerating  influence  of  certain  salts 
on  coagulation  should  be  treated  previously  with  sodium  oxalate,  in 
order  to  eliminate  the  action  of  the  calcium  compounds  present  natur- 
ally in  the  milk.  These  compounds  interfere  with  the  action  of  such 
salts  as  fluorides,  the  calcium  combining  with  the  fluorine  and  causing 
untrustworthy  results  to  be  obtained.  W.  P.  S. 

Peroxydases  from  Beetroot.  Adolf  Ernest  and  Heinbich 
Berger  (Ber.,  1907,  40,  4671--4679.  Compare  Bach  and  Chodat, 
Abstr.,  1902,  ii,  344,  522;  1903,  i,  377,  378;  1904,  i,  542).— The 
beetroot  is  extracted  with  diluted  alcohol,  and  an  aqueous  solution  of 
the  raw  material  so  obtained  treated  with  a  mixture  of  absolute 
alcohol  and  ether.  The  precipitated  material  consists  of  peroxydases 
only,  and  does  not  contain  any  oxydase,  catalase,  amylase,  invertase, 
emulsin,  or  proteolytic  enzyme. 

The  quantity  of  purpurogallin  produced  by  the  action  of  the  peroxy 
dases  on  a  mixture  of  pyrogallol  and  hydrogen  peroxide  increases  with 
an   increase  in  the  proportion  of  hydrogen  peroxide  or  peroxydase, 
but  decreases  with  an  increase  in  the  proportion  of  pyrogallol. 

W.  H.  G. 

Philothion.  Joseph  de  Rey-Pailhadb  (Bull.  Soc.  chim.,  1907, 
[iv],  1,  1051—1053.  Compare  Abstr.,  1907,  i,  372).— It  is  shown 
that  the  white  of  a  duck's  egg  furnishes  but  little  hydrogen  sul- 
phide when  mixed  with  sulphur,  and  cannot  therefore  be  used  as  a 
source  of  philothion. 

The  reciprocal  action  of  oxidising  ferments  and  philothion,  simul- 
taneously present  in  muscular  tissue,  has  been  examined  by  extracting 
finely-divided  cock's  muscle  with  a  dilute  aqueous  solution  of  sodium 
fluoride  and  potassium  iodide,  the  latter  being  a  solvent  for  oxydases. 
This  solution  contains  philothion  when  freshly  made,  but  after  being 
kept  at  40 — 45°  during  five  hours  it  no  longer  gives  the  characteristic 
philothion  reaction,  although  it  still  contains  albumin.  This  dis- 
appearance of  philothion  (albumin  hydride)  it  is  suggested  is  due  to 
dehydrogenation  by  the  action  of  the  oxydases  (loc.  cit.). 

Since  the  soluble  albumin  of  the  circulatory  system  is  free  from 
philothion  whilst  that  of  muscular  tissue  contains  it,  it  must  be 
assumed  that  the  living  cell  has  the  property  of  hydrogenating  albumin, 
which  can  then  be  reoxidised  to  simple  albumin  by  other  constituents 
of  muscular  tissue.  Philothion  therefore  plays  the  part  of  a  hydro- 
genating enzyme.  T.  A.  H. 
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Viscosity  of  Ethyl  Alcohol.  L.  Gaillard  {J.  Pharm.  Chim.,  1907, 
[vi],  26,  481 — 487). — The  relative  viscosities  (compared  with  that  of 
water  taken  as  unity)  of  absolute  ethyl  alcohol  and  of  mixtures  con- 
taining from  1  to  10  molecules  of  water  per  molecule  of  alcohol  are 
1-45,  2-53,  2-96,  3-10,  3-10,  2-95,  2-84,  2-67,  2'55,  2-43,  and  2  23 
respectively,  whilst  those  of  mixtures  containing  95%,  20%,  15%,  11%, 
10%,  and  5%  of  alcohol  are  1-78,  1-96,  1'65,  1-45,  1-35,  and  1-21, 
all  the  values  having  been  obtained  at  15°.  Examination  of  these 
values  shows  that  the  viscosity  of  ethyl  alcohol  increases  with  dilution 
until  a  maximum  value  of  3*1  is  reached  for  the  two  mixtures  of  the 
composition  EtOHjSHgO  and  EtOH,4H20,  and  then  diminishes,  and 
that  absolute  alcohol  and  a  mixture  containing  11%  of  alcohol  have 
the  same  viscosity.  This  confirms  the  existence  of  the  trihydrate,  the 
formation  of  which  is  accompanied  by  the  maximum  contraction,  and 
renders  probable  the  existence  of  the  tetrahydrate.  Mixtures  of  the 
two  alcohols  EtOH,3H20  and  EtOH,4H20  in  any  proportion  what- 
ever all  have  the  viscosity  3'1,  indicating  that  intermediate  hydrates 
are  not  formed.  E.  H. 

Action  of  Zinc  Allyl  Iodide  on  the  Anhydrides  of  Mono- 
basic Acids.  Alexander  M.  Saytzeff  (J.  Russ.  Phys.  Chem.  Soc,  1907, 
39,  (7/«em.,1232 — 1239). — When  an  anhydride  of  a  monobasic  acid  reacts 
with  allyl  iodide  in  the  presence  of  zinc,  the  following  reactions  most 
probably  occur :  0(G0-K)2  -1-  CgH^-Znl  =  C3H,-CR(0ZnI)-0-C0R  — > 
CR(C3H5)2*OH,  and,  as  a  side  reaction,  CE(C3H5)^'OZnI  — >■ 

OgHg-CR-O-COR. 

The  yield  and  purity  of  the  alcohol  are  much  superior  to  that 
obtained  when  the  ester  is  employed  instead  of  the  anhydride. 
The  following  substances  have  been  obtained.  Methyldiallyl- 
carbinol,  yield  36*5%  of  the  theoretical,  having  b.  p.  157 — 159°, 
Dl  0-8774:7,  Bf  0-86314,  X>^,1  0-86258  (Sorokin  gives  Dl  0-8640, 
Dl^  0-8524).  Ethyldiallylcarbinol,  yield  37—39%,  b.  p.  175—176°/ 
755-6  mm.,  B'^  0-88603,  Df  0-86877,  Dl'o  0-87002  (Smirensky  : 
Bl  0-8776,  iJl'  0-8637).  Propyldiallylcarbinol,  yield  nearly  41%, 
b.  p.  192— 194°,  Z)^  0-87939,  Z)^^  0-86286,  Zl^  0  86412  (P.  and  A. 
Saytzefe :  />«  0-8707,  Bf  0-8564).  ^soPropyldiallylcarbinol,  yield  37%, 
b.  p.  187—188°,  Z>2  0-88859,  Bf  0-87133,  B^  0-87259  (Rjabinin 
and  Saytzeff  :  Bl  08647,  Bl  0-8512).  Z.  K. 

Alkylene  Glycol-chlorohydrin  Bth ers  and  their  Changes.  J osep 
HouBENand  KarlFuhrer  (Zen,  1907, 40,4990— 5000).— Ethyleneglycol- 
chlorohydrin  ether  [a-chloro-^-ethoxybutane],  CHgCl'CHEfOEt,  origin- 
ally obtained  byLieben,  using  ziuc  ethyl,  is  more  conveniently  prepared  by 
the  interaction  of  dichloro-ether  and  magnesium  ethyl  bromide.  It  is  not 
converted  into  methyl  ethyl  ketone  or,  indeed,  changed  by  heating  in 
boiling  methyl  alcohol  with  sodium  hydroxide.  a-Chloro-jS-ethoxi/iso- 
hexane,CU^ChCH{C^lIc,)'OEt,  is  a  colourless  liquid,  b.  p.  60 — 61°/8  mm. 
VOL.  XCIV.  i.  g 


74  ABSTKACTS  OF   CHEMICAL  PAPERS. 

iso-a-Chloro-Pethoxy-iso/ieptane,  CH2Cl*CH(C5Hj^)'OEfc,  is  a  colourless 
liquid  of  unpleasant  odour,  b.  p.  77 — 7 8°/ 9  mm.  /3-Chloro-a-ethoxy ethyl- 
benzene,  CH2Cl*CHPh'0Et,  is  a  colourless,  pleasant  smelling  liquid,  b.  p. 
107 — 108°/9  mm.  ;  when  heated  with  sodium  hydroxide,  it  is  converted 
almost  quantitatively  intoacetophenone,  and  for  the  preparation  of  this 
from  bromobenzene  it  is  not  necessary  to  first  purify  the  hydrin  ether. 
By  the  action  of  sodium  iodide  on  the  above  chlorohydrin  ether,  the 
chlorine  is  to  a  large  extent  replaced  by  iodine ;  the  product  obtained 
has  b.  p.  110 — lll°/9'5  mm.,  and  distils  as  a  dark  red  oil  without  much 
decomposition  at  226°/760  mm.  y-Ghloro  -  a-ethoxypropylbe7izene, 
CH2Cl'CH(CH2Ph)'OEt,  is  a  colourless  liquid  of  agreeable  odour,  b.  p. 
125 — 126°/9'5  mm.,  which,  like  the  aliphatic  compounds,  is  not  altered  on 
boiling  with  sodium  hydroxide.  \-p-Chloro-a-ethoxyethylnaphthalenej 
CH2Cl-CH(CioH7)-OEt,  has  b.  p.  178—17979  mm.,  and  forms  a  yellow 
liquid  of  faint  odour.  Heated  with  sodium  hydroxide,  it  forms 
a-naphthyl  methyl  ketone.  E.  E.  A. 

Oxidation  of  Butyric  Acid  by  Hydrogen  Peroxide.  Henry 
D.  Dakin  {J.  Biol.  Chem.,  1908,  4,  77 — 89). — Ammonium  butyrate  is 
readily  oxidised  by  hydrogen  peroxide  at  37°,  but  the  reaction  is 
accelerated  by  warming.  The  products  obtained  were  :  acetoacetic 
acid,  acetone,  propaldehyde,  acetaldehyde,  acetic  and  formic  acids,  and 
carbon  dioxide;  propionic  acid  was  probably  also  present.  It  is 
probable  that  a-  and  yS-hydroxybutyric  acids  are  the  initial  products. 
All  products  except  acetone  are  on  further  treatment  converted 
eventually  with  carbon  dioxide  and  water*  Acetone  is  very  resistant 
to  hydrogen  peroxide.  There  is  no  need  to  assume  that  acetone  is 
formed  as  an  intermediate  substance  in  the  oxidation  of  all  the  butyric 
acid  formed  in  the  body.  It  is  probable  that  ^-hydroxybutyric  acid 
may  be  decomposed  so  as  to  give  acetic  acid  and  its  oxidation  products. 
It  is  much  less  probable  that  the  a-acid  is  an  alternative  initial  product 
in  tissue  oxidation ;  this,  however,  may  be  further  oxidised  through 
propionic  acid.  W.  D.  H. 

Mercuric  Heptoate.  J.  Th.  Bornwater  {Rec.  trav.  chim.,  1907, 
26,  413). — When  yellow  mercuric  oxide  is  shaken  with  an  aqueous 
solution  of  w-heptoic  acid,  at  the  end  of  some  days  the  oxide  is 
completely  transformed  into  a  white  precipitate  of  rnercuric  heptoate^ 
(CH2Me*[CH2]4*C02)2Hg.  It  crystallises  from  methyl  alcohol  in 
nacreous  plates,  m.  p.  106 '5°.  Solutions  of  the  salt  decompose  after  a 
time,  mercuric  oxide  being  deposited  ;  they  are  rendered  more  stable 
by  addition  of  heptoic  acid.  Mercuric  heptoate  does  not  form  a 
double  salt  with  mercuric  chloride.  E.  H. 

Derivatives  of  Undecenoic  Acid.  J.  Th.  Bornwater  {Eec. 
trav.  chim.,  1907,  26,  409— 412).— Methyl  undecenoate  (Noerdlinger, 
Abstr.,  1890,  1237),  prepared  according  to  Perkin's  method  for  the 
ethyl  ester  (Trans.,  1886,  49,  206),  has  b.  p.  249-5—2507780  mm., 
m.  p.  -  27-5°,  D15  0-889.  As  the  temperature  rises  from  11-2°  to  25°,  the 
Wd  falls  from  1*44301  to  1-43727.  Ethyl  undecenoate  has  m.  p.  -  37-5°, 
b.  p.  263—263-57780  mm.,  Di^  0-881.  Undecenomethylamide, 
CH2:CH-[CH2]s-CO-]SrHMe, 
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prepared  by  the  action  of  an  aqueous  solution  of  methylamine  on  the 
crude  chloride,  forms  fine,  crystalline  plates,  m.  p.  46°  (below  that  of 
the  amide,  Franchimont,  Abstr.,  1897,  ii,  542).  Undecenodimethyl- 
amide,  CB[2iCH*[CH2]8*CO*NMe2,  obtained  by  shaking  an  ethereal 
solution  of  the  chloride  with  an  aqueous  solution  of  dimethylamine 
hydrochloride,  is  a  liquid,  b.  p.  186-5720  mm.,  D^^  0*89278,  which 
solidifies  when  cooled  in  ice  and  salt  to  a  solid,  m.  p.  —  16"5°. 

E.  H. 

Action  of  Ozone  on  Compounds  containing  Triple  Linkings. 
Carl  D.  Harries  {Ber.,  1907,  40,  4905— 4908).— The  author  disputes 
Molinari's  statement  (Abstr.,  1907,  i,  1039)  that  ozone  does  not  react 
with  substances  containing  a  triple  linking  or  a  benzene  double 
linking.  Stearolic  acid  and  phenylpropiolic  acid  yield  with  ozone 
unstable  substances  which  exhibit  the  typical  reactions  of  ozonides. 

C.  S. 

Oxidation  of  Ammonium  Salts  of  Hydroxy-fatty  Acids 
with  Hydrogen  Peroxide.  Henry  D.  Dakin  {J.  Biol.  Ckem.,  1908, 
4,  91 — 100). — The  ammonium  salts  of  glycollic,  lactic,  a-  and  ^- 
hydroxybutyric,  a-hydroxyisobutyric,  and  a-hydroxytsovaleric  acids 
were  oxidised  with  hydrogen  peroxide.  With  the  exception  of 
glycollic  and  /3-hydroxybutyric  acids,  the  primary  products  are  an 
aldehyde,  carbon  dioxide,  and  water  : 

[R-CH(0H)-C02H  =  R-CHO  +  COg  +  H.O]. 
In  the  case  of  a-hydroxyisobutyric  acid,  acetore  is  formed.  More  or 
less  of  the  aldehyde  is  further  oxidised  to  the  corresponding  acid,  and 
in  some  cases  oxidation  goes  on  still  further  ;  thus  lactic  acid  yields 
acetaldehyde,  acetic  acid,  and  carbon  dioxide.  Leucic  acid  undergoes 
oxidation  like  other  hydroxy-acids.  Glycollic  acid  yields  first 
glyoxylic  acid  and  formaldehyde,  then  formic  acid,  and,  finally,  carbon 
dioxide  and  water.  /3-Hydroxybutyric  acid  yields  numerous  products, 
including  acetoacetic  acid,  acetone,  acetaldehyde,  acetic  and  formic 
acids,  and  carbon  dioxide.  W.  D.  H. 

The  Reduction  of  Ethyl  Oxalate.  Wilhelm  Traube  {Be7\,  1907, 
40,  4942—4956.  Compare  Lowig,  J.  pr.  Chem.,  1861,  [i],  83,  129,  and 
84,  1;  Debus,  this  Journ.,  1872,  25,  365;  Eghis,  ibid.,  1871,  24, 
820). — A  solution  of  ethyl  oxalate  in  absolute  alcohol  was  reduced  with 
sodium  amalgam,  and,  in  order  to  avoid  hydrolysis  of  the  esters,  the 
product  was  mixed  with  an  excess  of  alcoholic  hydrogen  chloride 
and  fractionally  distilled.  In  the  first  fraction,  ethyl  alcohol,  hydrogen 
chloride,  and  a  small  amount  of  ethyl  carbonate  passed  over,  and  then  a 
small  amount  of  ethyl  glyoxalate  alcoholate  and  ethyl  glycollate. 
A  fraction,  distilling  between  170°  and  220°,  consisted  mainly  of 
ethyl  diethylglyoxylate,  CH(OEt)2*C02Et,  and  ethyl  oxomalonate, 
CO(C02Et)2,  together  with  a  little  ethyl  oxalate.  The  residue  when 
distilled  under  reduced  pressure  gave  a  fraction  160 — 200°/20  mm., 
consisting  mainly  of  ethyl  deoxalate  (Klein,  Abstr,,  1880,  36)  (crystals) 
and  elhyl  tartrate  (liquid).  The  diethylglyoxylic  ester,  which  is 
formed  in  considerable  amount?,  is  not  a  primary  reduction  product, 
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but  is  formed  by  the  action  of  the  alcohol  and  hydrogen  chloride  on 
the  ethyl  glyoxylate  alcoholate.  The  formation  of  the  acetal  can  be 
prevented  by  using  just  sufficient  hydrogen  chloride  to  neutralise  the 
alkali  formed  during  the  reduction,  or  by  using  an  alcoholic  solution  of 
oxalic  acid.  Under  these  conditions,  the  chief  product  is  the  alcoholate 
(20 — 25  grams  from  100  of  ethyl  oxalate),  which  appears  to  be  the 
first  product  of  reduction  :  EtO-CO-CO'OEt  — >  £tO-CO-CH(OH)-OEt. 
Mh y I  gly oxalate  alcoholate,  C02Et*CH(0H)*0Et,  may  be  separated  from 
the  mixture  of  reduction  products  by  fractional  distillation,  and  forms 
a  colourless  liquid,  b.  p.  136 — 138°.  When  heated,  it  gives  rise  to 
an  extremely  strong  odour,  and,  when  mixed  with  the  theoretical 
amount  of  phosphoric  oxide,  decanted,  and  distilled,  it  yields  ethyl 
glyoxalate,  b.  p.  130°,  which  readily  polymerises.  When  warmed  with 
barium  hydroxide,  the  alcoholate  and  also  glyoxylic  acid  yield  gaseous 
hydrogen.  The  alcoholate  condenses  with  ethyl  malonate  in  the 
presence  of  acetic  anhydride,  yielding  Perkin  and  Bishop's  ethyl 
ethylenetricarboxylate  [Proc,  1891,  7,  41),  which  is  hydrolysed  with 
25%  hydrochloric  acid  to  f umaric  and  malic  acids.  The  ethyl  ethylene- 
tricarboxylate reacts  with  ethyl  malonate  and  sodium  ethoxide,  forming 
ethyl  propanepentacarboxylate,  from  which  tricar ballylic  acid  is 
produced  on  hydrolysis. 

Attention  is  drawn  to  the  fact  that  many  of  the  products  formed 
by  the  reduction  of  ethyl  oxalate  occur  in  plant  structures 
(compare  Koenigs,  Ber.,  1892,  25,  800).  J,  J.  S. 

Simple  Ester  Anhydrides  of  Saturated  Dibasic  Organic 
Acids.  D.  MoL  {Rec.  trav.  chim.,  1907,  26,  373—408.  Compare 
Abstr.,  1906,  i,  4). — The  ester  anhydrides  of  the  dibasic  acids  are 
obtained  by  (1)  the  action  of  the  monoalkyl  chloride  on  the  mixed 
alkali  alkyl  salt ;  (2)  the  interaction  of  phosphoryl  chloride  and  a 
slight  excess  of  the  alkali  alkyl  salt  (compare  Gerhardt,  Annalen,  1853, 
87,  237;  Geuther,  ibid.,  1862,  123,  113),  or  (3)  the  action  of  acetyl 
chloride  on  the  alkali  alkyl  salt  (compare  Bouveault,  Abstr.,  1900,  i, 
474). 

Ethyl  anhydro- oxalate,  0(CO*C02Et)2,  can  be  prepared  by  either  of 
the  three  methods.  It  is  a  colourless  liquid  with  a  faint  odour,  b.  p. 
139°/15  mm.,  140°/16  mm.,  which  in  a  freezing  mixture  solidifies  to 
crystals,  m.  p.  8°.  The  liquid  has  Wi'  1-2480,  n^^  1-42762, 
w|f  1*42592.  Its  ethereal  solution  reacts  with  dry  ammonia  gas,  form- 
ing ethyl  oxamate  and  ammonium  ethyl  oxalate.  When  very  rapidly 
heated  at  240°,  ethyl  anhydro-oxalate  decomposes,  evolving  carbon 
dioxide,  and  forming  anhydrous  ethyl  mesoxalate  and  a  liquid  having 
the  same  empirical  formula  as  the  latter,  but  double  its  molecular 
weight.  At  150°,  the  ester  anhydride  forms  carbon  monoxide  and 
dioxide,  and  ethyl  formate.  Attempts  to  prepare  ethyl  anhydro- 
malonate  by  the  second  and  third  methods  give  no  definite  result,  pro- 
bably owing  to  the  reactivity  of  the  hydrogen  atoms  of  the  ICHg  group. 
The  action  of  potassium  ethyl  malonate  on  ethyl  malonic  chloride  has 
not  been  studied. 

Ethyl  anhydrosuccinate,  (^(CO'CHg'CH^'COgEt)^,  is  prepared  either 
by  the  interaction  of  sodium  ethyl  succinate  (Blaise,  Abstr.,  1899,  i, 
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793)  and  ethyl  succinic  chloride,  obtained  by  a  modification  of 
Michaelis  and  Hermens'  method  (Abstr.,  1892,  1494),  or  by  the  action 
of  phosphoryl  chloride  on  the  former  salt.  It  forms  colourless  crystals, 
m.  p.  28°.  In  ethereal  solution,  it  is  attacked  by  dry  ammonia, 
forming  ethyl  succinamate,  OgHj^OgN,  as  colourless  needles,  m.  p.  75°, 
and  an  extremely  deliquescent  solid,  identified  from  its  reactions  as 
ani7nonium  ethyl  succinate.  When  boiled  under  the  ordinary  pressure, 
ethyl  anhydrosuccinate  carbonises,  and  after  four  distillations  a 
mixture  of  much  succinic  anhydride  and  a  little  ethyl  succinate  is 
obtained. 

By  the  action  of  phosphoryl  chloride  on  sodium  ethyl 
glutarate  (obtained  by  Blaise's  method),  ethylanhydroglutarate, 
0(CO*CH2*CH2*CH2*C02Et)2,  is  formed  as  a  colourless  liquid,  which, 
■when  strongly  cooled,  solidifies  to  crystals,  m.  p.  7 — 8°.  The  liquid 
has  b.  p.  150°/15  mm.,  Df^  M245,  <  1-44466,  and  nff  1-44275. 

The  author  points  out  that  the  customary  method  of  preparing  acid 
chlorides  by  addition  of  phosphoryl  chloride  to  the  salt  of  the  acid 
is  contrary  to  the  original  directions  of  Gerhardt,  who  added  the 
powdered  salt  to  the  oxychloride.  This  would  account  for  the  poor 
yields  obtained  by  some  workers. 

A  vacuum  distillation  apparatus,  based  on  Dewar's  absorption  of 
gases  by  charcoal  cooled  in  liquid  air,  is  described.  E.  H. 

Synthesis  of  Methylethylmalic  Acid.  M.  L.  Shdanovitsgh 
{J.  Kuss.  Phys.  Chem.  Soc,  1907,  39,  Ohem.,  1411— 1414).— Ethyl 
a-bromobutyrate  reacts  with  pyruvic  acid  in  the  presence  of  zinc, 
forming  ethyl  methylethylmalate,  C02Et-CHEt-CMe(OH)-(J02Et,  the 
yield  being  81 — 84%  of  the  theoretical ;  when  hydrolysed,  crystals 
are  formed  which  could  not  be  purified. 

The  ammonium  salt  has  m.  p.  172-5 — 174°;  at  179°,  it  resolidifies 
and  then  melts  at  180 — 181°  (Michael :  m.  p.  179°) ;  the  silver  salt  has 
also  been  obtained.  Z,  K. 

Conversion  of  Methyl  Alcohol  into  Formaldehyde  and  the 
Preparation  of  Formalin.  E.  I.  Okloff  {J.  Huss.  Phys.  Chem.  Soc, 
1907,39,  1414—1439.  Compare  Abstr.,  1907,  i,  892,  1008).— The 
conversion  of  methyl  alcohol  into  formaldehyde  is  not  a  reversible 
reaction,  and  is  accompanied  by  secondary  reactions,  such  as  CHgO — > 
CO  +  H2  and  2H2  +  02  =  2H20,  &c.  The  yield  of  formaldehyde  is  a 
maximum  when  the  following  relations  are  observed.  The  quantity 
of  oxygen:  the  total  quantity  of  alcohol  vapour  =  0*4  : 1 ;  oxygen: 
total  quantity  of  the  gaseous  mixture  =  0-1375  : 1  ;  total  quantity  of 
alcohol  vapour  :  total* quantity  of  gaseous  mixture  =  0'342  : 1.  When, 
in  these  circumstances,  the  action  proceeds  without  the  application 
of  external  energy,  C^CJT^  =  0-00103  (where  C  and  C^  =  concentration  of 
the  methyl  alcohol  and  oxygen  respectively,  and  V=  the  mean  velocity 
of  the  gaseous  mixture  through  the  catalyst). 

The  function  of  the  catalyst  is  discussed  at  length,  the  above  rela- 
tions being  true  when  the  catalyst  consists  of  a  roll  of  copper  gauze 
12  cm.  in  length,  16  mm.  transverse  section,  in  which  there  are  15x15 
threads  in  each  cubic  centimetre. 


78  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  ordinary  thermodynamic  equation  for  the  energy  of  a  reaction 
is  not  applicable  here.  An  equation  is  deduced  by  which  it  is  possible 
to  calculate  the  total  quantity  of  gas  which  should  be  obtained  in  any 
experiment,  but  it  was  observed  that  the  quantity  actually  obtained 
was  always  more  than  that  required  by  this  equation,  this  being  due 
to  the  absorption  of  the  unknown  gas,  (CH.2)20,  by  the  palladium 
chloride  contained  in  the  palladium  employed  for  the  absorption  of 
hydrogen.  The  mixture  of  gases  in  the  various  experiments  contains 
2%  to  18%  of  this  gas,  which  has  an  odour  resembling  slowly  oxidising 
phosphorus  and  is  decomposed  at  a  red-heat.  Z.  K. 

The  Ammonia  Reaction  for  Distinguishing  between  Enolic 
and  Ketonic  Derivatives,  II.  Arthur  Michael  and  Harold 
HiBBERT  {Ber.,  1907,  40,  4916—4918.  Compare  Abstr.,  1907,  i, 
1010). — The  untrustworthiness  of  this  reaction  is  further  borne  out 
by  the  behaviour  of  enolic  ethyl  diacetosuccinate  in  solution.  From  a 
light  petroleum  solution,  the  ketone  is  precipitated  ;  from  ethyl  bromide, 
the  ammonium  salt  of  the  enol,  and  from  chloroform  a  mixture  of 
ketone  and  enolic  salt.  Where  the  enol  reacts  more  readily  than  the 
ketone,  an  almost  quantitative  separation  of  the  tautomeric  substances 
can  be  effected  with  aqueous  ammonia.  Ketonic  dibenzoylacetyl- 
methane  and  enolic  tribenzoylmethane  with  ammonia  in  organic 
solvents  both  give  precipitates.  W.  R. 

Synthesis  by  Means  of  Mixed  Organ o  metallic  Compounds 
of  Zinc.  Constitution  of  the  y8-Acetoxy-ketones.  Edmond  E. 
Blaise  (Compt.  rend.,  1907,  145,  1285— 1287).— The  ^-acetoxy- 
ketones,  prepared  by  the  condensation  of  the  chlorides  of  ^acetoxy- 
aliphatic  acids  with  mixed  organo-metallic  derivatives  of  zinc  (Abstr., 
1907,  i,  749),  do  not  form  crystalline  derivatives  with  either  phenyl- 
hydrazine,  ;?-nitrophenylhydrazine,  phenylbenzylhydrazine,  or  semi- 
carbazide.  The  only  reaction  for  ketones  giving  a  positive  result  is 
obtained  with  sodium  nitro-prusside,  which  in  the  presence  of  a  trace 
of  potash  produces  the  characteristic  yellowish-red  coloration,  stable  in 
acetic  acid.     In  order  to  decide  between  the  alternative  formulae 

I.  OAc-CHR-CHg-COR'  and  II.  CHR<^^i>CR'-OAc 

for  the  ^-acetoxy-ketones,  the  author  has  determined  their  molecular 
volumes  and  those  of  compounds  in  which  a  closed  lactonic  or  oxide- 
chain  is  known  to  exist.  Whilst  in  the  latter  case  there  are  con- 
siderable differences  between  the  calculated  and  observed  values  due 
to  the  closure  of  the  chain,  in  the  former  only  the  normal  differences 
characteristic  of  open-chain  compounds  are  found.  The  conclusion  is 
drawn  that  the  y8-acetoxy-ketones  have  the  ketonic  constitution  (I). 

E.  H. 

Behaviour  of  Cellulose  with  Sodium  Hydroxide.  O.  Miller 
{Ber.,  1907,  40,  4903—4905.  Compare  Vieweg,  Abstr.,  1907,  i,  893). 
— Gladstone's  formula  for  mercerised  cellulose,  Cj2H2QOi(,,NaOH,  is  not 
substantiated  by  the  experiments  of  the  author,  who  finds  that  the 
percentage  of  sodium  hydroxide  in  mercerised  cotton  increases  with 
the  concentration  of  the  alkaline  solution.  C.  S. 
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Stereochemistry  of  Chromium.  III.  Paul  Pfeiffer  (Zeitsch, 
anorg.  Chem.^  1907,  ^Q,  261 — 278). — The  paper  contains  a  summary 
of  the  mutual  relationships  of  the  stereoisomeric  chromium  salts,  and 
the  methods  for  determining  their  constitution.  Part  of  the  experi- 
mental material  has  already  been  published  (Abstr.,  1905,  i,  33; 
1906,  i,  71,  ii,  614;  1907,  i,  895),  and  the  remainder  will  be 
published  in  detail  later  (compare  next  abstract).  The  more  important 
methods  used  in  determining  the  constitution  of  the  compounds  have 
already  been  dealt  with  {loc.  cit.).  G.  S. 

Stereochemistry  of  Chromium.  IV.  The  Isomeric  Dibromo- 
salts.  Paul  Pfeiffer  {Zeitsch.  anorg.  Chem.,  1907,  66,  279 — 295. 
Compare  previous  abstract). — It  has  been  shown  in  earlier  papers 
that  the  diacidodiethylenediaminechromium  salts,  [EugCrXgJX  (where 
En  =  ethylenediamine,  and  X  =  acid  group),  exist  in  two  stereoisomeric 

modifications,   distinguished   as  the    czs-form,  \y  ^Cr<^-^   X  (violet 

Falts),  and  the  trans-iovm,     ^  ^Cr<^-^     X  (green  salts),  respectively. 

In  the  present  paper,  the  dibromo-salts  and  certain  of  their  derivatives 
are  described.  Their  constitution  has  been  established  mainly  from 
their  relationship  to  the  dioxalato-salts  already  described. 

G\fi-Dibromodiethylenediaminechromium  bromide,  [En2CrBr2]Br,H20, 
and  the  corresponding  iodide  and  dithionate,  described  in  a  previous 
paper  (Abstr.,  1907,  i,  895),  have  been  more  fully  investigated. 

tvSi,ns-Dibromodiethylenedia7ni7iechromium  bromide,  [En2CrBr2]Br,H20 
(microscopic,  green  plates),  is  prepared  by  evaporating  an  aqueous  solu- 
tion of  the  diaquo-salt,  [En2Cr(02H4)Br]Br2,  with  hydrobromic  acid  in 
the  presence  of  mercuric  bromide.  A  double  salt,  [En2CrBr2]Br,HgBr2, 
separates  as  a  green,  lustrous,  crystalline  powder;  on  the  removal 
of  the  mercury  by  means  of  hydrogen  sulphide,  a  green  solution 
containing  the  trans-ssblt  is  obtained. 

The  corresponding  salts  described  below  are  obtained  from  the  green 
solution  by  double  decomposition  with  the  alkali  salt  of  the  correspond- 
ing acid.  All,  including  the  bromide  itself,  are  soluble  in  water,  but 
the  solutions  are  very  unstable,  the  intraradicle  bromine  is  eliminated, 
and  the  colour  changes  simultaneously  from  green  to  yellowish-brown. 

With  concentrated  hydrobromic  acid,  the  compound,  [EngCrBrglBr, 
gives  a  double  salt,  [En2CrBr2]Br,HBr,2H20,  which  occurs  in  grass- 
green,  transparent  plates,  and  is  very  unstable. 

trsins-Bibromodiethylenediaminechromium  dithionate,  [ED2CrBr2]S20g, 
occurs  in  lustrous,  flat,  green  needles ;  the  corresponding  iodide, 
nitrate,  and  thiocyandte  also  form  lustrous,  green  needles. 

The  compound,  [En2Crl2]T,HgT2,  obtained  by  the  action  of  hydriodic 
acid  on  a  solution  of  the  bromobisaquobromide  and  mercuric  iodide, 
occurs  in  lustrous,  deep  green  leaflets,  almost  insoluble  in  water. 

trsins-Dichlorodiethylenediaminechromium  dithionate,  [En2CrCl2]S20^;, 
prepared  by  the  general  method,  occurs  in  lustrous,  red  needles, 
which  turn  green  on  rubbing. 

t r^ns-Dichlo7'odieth7/lenediaminechromium  j^latinichloride, 
[En2CrCl2]PtCl6,12H20, 
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obtained  by  the  action  of  chloroplatinic  acid  on  the  corresponding 
chloride,  forms  small,  yellowish-green  needles.  G.  S. 

Optically  Active  Trimethyl-a-propiobetaine  (a-Homobetaine). 
Emil  Fischer   {Ber.,  1907,  40,  5000—5008.     Compare  Abstr.,  1907, 

i,   192). — \-Trimethylpropiohetaine,QilSM.e<C,^^    ^0  (compare  Briihl, 

this  Journ.,  1876,  i,  698),  prepared  by  the  interaction  of  (i-bromo- 
propionic  acid  with  trimethylamine  in  the  cold,  forms  colourless  plates, 
decomp.  242°  (corr.),  [aj^  -19-7°.  It  forms  two  dimorphous  auri- 
chlorides  (compare  the  behaviour  of  betaine,  Fischer,  Abstr.,  1902,  i, 
428,  and  Willstatter,  loc.  cit.,  266),  the  one  crystallising  in  lustrous, 
goid-coloured,  thin  crystals,  m.  p.  259°  (decomp.,  corr.),  from  the  acid 
solution,  and  the  other  forming  a  yellow  powder  consisting  of  micro- 
scopic, short  needles,  aggregated  in  crosses  or  six-armed  stars,  m.  p. 
226°  (corr.),  obtained  on  crystallisation  from  warm  water.  They  give 
the  unchanged  active  betaine  when  decomposed  with  hydrogen 
sulphide.  An  identical  trimethylpropiobetaine  is  obtained  by  the 
action  of  methyl  iodide  on  c?-alanine.  The  action  of  ammonia  and  of 
trimethylamine  on  (Z-a-bromopropionic  acid  takes  place  accordingly  in 
the  same  stereochemical  sense,  whilst  it  has  already  been  shown  that 
no  Walden  rearrangement  takes  place  in  the  case  of  ammonia. 

By  the  interaction  of  trimethylamine  and  ethyl  c?-a-bromopropionate 
in  alcoholic  solution  at  the  room  temperature,  the  compound, 

CH,-  CH(NMe3Br)  •  COgEt, 
is  formed  quantitatively  in  large,  colourless  needles,  m.  p.  150 — 151° 
(corr.),  but  is  quite  optically  inactive,  and  is  identical  with  that 
formed  from  inactive  ethyl  a-bromopropionate.  The  aurichloride 
separates  in  very  thin,  characteristic,  yellow  plates,  m.  p.  96 — 97° 
(corr.).  The  compound  yields  inactive  trimethyl  a-propiobetaine  when 
treated  with  silver  oxide.  It  is  possible  by  interrupting  the  reaction 
at  an  early  stage  to  obtain  a  product  having  \a\^  —  8*1°,  which  yields  a 
propiobetaine,  [ajo  -  3*2°,  that  is  about  five-sixths  racemised.  Excess  of 
trimethylamine  rapidly  racemises  salts  of  ethyl  trimethylaminopro- 
pionate,  but  is  without  action  on  salts  of  ethyl  cZ-alanine  ester.  It 
would  appear  that  the  mere  presence  of  a  quaternary  ammonium 
group  is  sufficient  greatly  to  increase  the  tendency  of  the  betaine  to 
racemise,  autoracemisation  at  a  low  temperature  being  characteristic 
of  optically  active  quinquevalent  nitrogen  derivatives.  E.  F.  A. 

Oxidation  of  Leucine,  a-Aminoisovaleric  Acid,  and  a-Amino- 
^ -valeric  Acid  with  Hydrogen  Peroxide.  Henry  D.  Dakin 
(/.  Biol.  Chem.,  1908,  4,  63 — 76). — Leucine  on  oxidation  with 
hydrogen  peroxide  yields  isovaleraldehyde,  isovaleric  acid,  ammonia, 
and  carbon  dioxide.  On  further  oxidation,  acetone  is  formed  from  the 
isovaleric  acid.  The  reaction  closely  resembles  several  biochemical 
changes  in  which  leucine  takes  part.  Breinl  and  Baudisch's  statement 
as  to  the  formation  of  isobutaldehyde  is  incorrect,  and  the  product 
Liebig  described  when  lead  peroxide  is  used  is  not  butaldehyde,  but 
isovaleraldehyde.  a-Aminozsovaleric  acid,  under  similar  conditions, 
yields  isobutaldehyde,  isobutyric  acid,  ammonia,  and  carbon  dioxide. 
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Part  of  the  isohutyric  acid  is  further  oxidised  with  acetone  and  carbon 
dioxide.  With  lead  peroxide,  a-aminozsovaleric  acid  yields  isohut- 
aldehyde. 

a-Amino-n-valeric  acid  on  oxidation  yields  ?i-butaldehyde,  butyric 
acid,  ammonia,  and  carbon  dioxide.  On  further  oxidation,  the  butyric 
acid  is,  in  part,  decomposed  with  formation  of  acetone,  aldehydes,  lower 
fatty  acids,  and  carbon  dioxide. 

The  first  steps  in  the  oxidation  of  each  of  the  above  amino-acids  are 
analogous  to  those  observed  in  other  amino-acids,  and  may  be  expressed 
as  follows : 

R-CH(NH2)-C02H  +  0  =  E  •  CHO  +  NH3  +  CO2. 
R-CH(NH2)-C02H  +  02  =  E-C02H  +  NH3  +  CO2. 

W.  D.  H. 

Action  of  Nitrous  Acid  on  Allylamine.  Louis  Henry  (Compt. 
rend.,  1907,  145,  1247 — 1249). — When  an  aqueous  solution  of 
allylamine  neutralised  by  hydrochloric  acid  is  treated  with  sodium 
nitrite,  allyl  alcohol  is  the  sole  product.  This  shows  that  at  the 
moment  of  formation  the  allyl  alcohol  does  not  undergo  the  isomeric 
change : 

CHglCH-CHg-OH  -->  CH2:C(OH)-CH3, 
which  occurs  in  the  saturated  propyl  alcohol,  since  the  unsaturated 
alcohol,  CH2iC(OH)'CH3,  would  be  immediately  transformed  into 
acetone,  and  this  is  not  formed.  Thus  allylamine  behaves  differently 
from  propylamine  towards  nitrous  acid.  The  action  of  nitrous  acid 
on  allylamine  may  be  compared  with  that  on  trimethyleneamine,  which 

gives,  not  isoallyl  alcohol,   '  ^^CH*OH,   but   allyl   alcohol    (Kijner, 

J.  Russ.  Phys.  Chem.  Soc,  1901,  33,  377). 

The  action  of  sodium  nitrite  on  dibromopropylamine  hydrochloride, 
CH2-Br-CHBr-CH2NH2,HCl  (Henry,  Ann.  Soc.  Sci.  Brussels,  1880,  4, 
317),  appears  to  be  more  complicated  than  the  reaction  with  allylamine. 

E.  H. 

Preparation  of  Methyl  and  Ethyl  Cyanides.  Victor  Auger 
{Compt.  rend.,  1907,  145,  1287 — 1290).— Potassium  cyanide  in  con- 
centrated aqueous  solution  acts  on  (1)  methyl  sulphate,  giving  92% 
of  the  theoretical  yield  of  acetonitrile  ;  (2)  ethyl  sulphate,  90%  of 
propionitrile ;  (3)  sodium  methyl  sulphate  (which,  contrary  to 
Beilstein,  is  not  anhydrous,  but  contains  IH2O),  92%  of  acetonitrile 
and  0'2 — 0'8%  of  methylcarbylamine  ;  (4)  potassium  ethyl  sulphate, 
75%  propionitrile  and  0-45%  of  ethylcarbylamine  (using  the  dry  sails 
only,  55%  of  propionitrile  is  obtained) ;  (5)  methyl  iodide,  95%  aceto- 
nitrile, and  (6)  ethyl  iodide  in  the  presence  of  methyl  alcohol,  97%  of 
propionitrile  in  the  form  of  its  constant  boiling  mixture  with  methyl 
alcohol. 

In  the  last  two  cases,  the  carbylamine  if  formed  would  be 
destroyed  by  the  alkyl  iodide.  Thus,  whilst  Guillemard's  results 
(Abstr.,  1907,  i,  300)  lead  to  the  conclusion  that  potassium  cyanide 
has  the  isocyanide  constitution  when  in  the  solid  state,  those  of  the 
author  assign  to  it  a  normal  structure  when  in  aqueous  solution. 

E.  H. 
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Preparation  of  c?/c?oPropane.  Gabriel  Gustavson  {J.  pr.  Cliftm. , 
1907,  [ii],  76,  512.  Compare  Willstaitter  and  Bruce,  Abstr.,  1907,  i, 
1018). — In  the  author's  method  of  preparing  cyclopropane  (Abstr., 
1888,  240  ;  1899,  i,  421)  by  the  action  of  zinc  dust  on  trimethyleue 
dibromide,  the  reaction  is  carried  out  in  75%  alcohol,  and  the  tempera- 
ture is  raised  above  60°  only  towards  the  end.  The  first  portions  of 
the  product  are  rejected,  as  the  trimethylene  dibromide  always  contains 
propylene  dibromide.  G.  Y. 

Synthesis  of  o-Nitrotriphenylm ethane.  Alfred  Kliegl  (5er., 
1907,  40,  4937—4942.  Compare  Baeyer  and  Lohr,  Abstr.,  1900, 
1141). — o-Nitrotriphenylmethane  cannot  be  obtained  by  condensing 
o  nitrobenzaldehyde  with  benzene.  The  product  is  a  colourless  resin, 
which  is  completely  soluble  in  concentrated  sulphuric  acid.  The 
desired  compound  may  be  prepared  readily  from  o-nitrobenzylidene 
chloride  and  benzene  by  Friedel  and  Crafts'  synthesis. 

o-Nitrobenzylidene  chloride,  NOg'CgH^-CHClg  (70 — 75%),  and  a 
small  amount  of  a-a-dichloro-2  :  ^' -dinitrobenzyl  etJieVf 

(NOg-CgH^-CHCOgO 
(5%),  are  formed  by  the  action  of  phosphorus  pentachloride  on  a 
benzene  solution  of  o-nitrobenzaldehyde.  The  benzylidene  chloride  is 
a  lemon-yellow  liquid,  b.  p.  143 — 144°/12  mm.,  and  solidifies  in  a 
freezing  mixture.  It  decomposes  on  exposure  to  light,  or  when  kept 
for  some  time  in  contact  with  the  atmosphere.  When  warmed  with 
concentrated  sulphuric  acid,  the  aldehyde  (40%)  is  regenerated.  The 
benzyl  ether  is  probably  identical  with  the  product  obtained  by 
Zimmermann  and  Miiller  (Abstr.,  1885,  771).  A  better  yield  (29%) 
is  obtained  by  the  action  of  phosphorus  pentachloride  on  a  well-cooled 
chloroform  solution  of  the  aldehyde.  It  is  very  sparingly  soluble  in 
all  the  ordinary  solvents,  but  may  be  crystallised  from  pure  ethyl 
acetate,  and  decomposes  at  about  180°.  When  boiled  with  acetic  acid, 
it  yields  the  aldehyde,  and  with  alcohol  the  c?2e<%^ace^a^  of  the  aldehyde, 
N02-C6H4-CH(OEt)2,  b.  p.  154— 156°/18  mm. 

o-Nitrotrijjhenylmethanej  C19H15O2N,  is  best  obtained  when  the 
reaction  mixture,  with  an  excess  of  benzene,  is  kept  at  the  ordinary 
temperature  for  several  days,  and  then  decomposed  with  dilute  hydro- 
chloric acid.  It  crystallises  from  alcohol  in  pale  yellow,  glistening 
plates,  or  from  light  petroleum  (100 — 140°)  in  compact  prisms,  m.  p. 
93 — 94°,  and  does  not  give  a  coloration  with  alcoholic  potassium 
hydroxide.  J.  J.  S. 

Action  of  Dichloroacetic  Acid   on  Aniline   and  its   Homo- 

lOgUeS.        I.       IWAN   VON    OSTROMISSLENSKY    (56?*.,    1907,    40,    4972 

4979). — When  o-toluidine  is  treated  with  dichloroacetic  acid,  the 
author  was  unable  to  detect  the  formation  of  di-o-toluidinoacetic 
acid  according  to  Meyer  (Abstr.,  1884,  47);  the  main  product  of  the 
action  was  o-methylaminophenyl-o-toluidinoacetic  acid,  Cj^H^gOgNg, 
which  separates  from  alcohol  in  prismatic  needles,  m.  p.  239 — 240° 
(decomp.).  o-Tolyl-o-methylimesatin,  CjgHj^ONg'  obtained  as  a  by- 
product, separates  from  alcohol  in  glistening,  golden-yellow  leaflets, 
m.  p.  about  225°  (decomp.) ;  when  boiled  with  acids,  it  forms  o-methyl- 
isatin  and  the  toluidine  salt. 
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The  mechanism  of  the  interaction  of  o-toluidine  and  dichloroacetic 
acid  is  discussed,  and  the  results  obtained  by  Meyer  from  the  action 
of  ;9-toluidine  on  dichloroacetic  acid  are  confirmed. 

The  action  of  aniline  on  dichloroacetic  acid  was  also  studied. 

A.  McK. 

Salts  and  Ethers  of  Hexanitrodiphenylamine.  D.  K.  Alex- 
ANDROFF  {J.  Russ.  Phys.  Chem.  Soc,  1907,  39,  Chem.,  1391 — 1395).— 
s-Hexanitrodiphenylamine,  CgE[2(ISr02)3*NH* 0^112(^02)3,  is  a  typical 
example  of  a  pseudo-acid  (compare  Hantzsch,  Abstr.,  1906,  i,  576, 
651,  833,  856);  thus,  whilst  it  is  itself  a  slightly-coloured  non- 
electrolyte,  its  salts,  which  are  either  the  syn-  or  anii-derivatives,  are  all 
brightly  coloured.  The  sodium,  lithium,  silver,  and  ammonium  salts 
are  red ;  the  potassium  and  rubidium  salts  dark  violet ;  they  all 
correspond  with  the  formula  C^gH^O^gN^M.  The  crystalline  forms  of 
the  two  series  are  different,  but  they  all  form  bright  yellow  solutions. 
From  the  silver  salt,  red  solutions  of  either  the  si/n-  or  anti-methyl  and 
propyl  ethers  were  formed,  which  could  not  be  isolated.  Z.  K. 

Which  Substances  Contain  a  Readily  Resolvable  Single 
Carbon-Nitrogen  Linking?  Hermann  Emde  (/.  ^r.  Chem.^  1907, 
[ii],  76,  509—511.  Compare  Mohr,  Abstr.,  1907,  i,  721).— It  was 
shown  previously  that,  on  reduction  with  sodium  amalgam,  cinnamyl- 
trimethylammonium  chloride,  CHPhlCH'CHg'NMegCl,  yields  tri- 
methylamine  hydrochloride  and  a-phenylpropylene  (Schmidt  and  Emde, 
Abstr.,  1906,  i,  945).  On  the  other  hand,  the  corresponding  chloro- 
hydrin,  formed  by  addition  of  hypochlorous  acid  to  the  ethylene 
linking,  when  reduced  with  sodium  amalgam  yields  an  amino-alcohol, 
hydrogen  being  substituted  for  the  chlorine  atom.  Hence  the  C-N 
linking  in  the  cinnamylamine  is  rendered  unstable  by  the  ethylene 
linking  in  the  grouping  C!C'C*N.  G.   Y. 

Action  of  the  Chlorides  of  Phosphorus  on  Phenolsulphonic 
Acids.  I.  Richard  Anschutz  {Annalen,  1907,  358,  92 — 97). — 
The  action  of  phosphorus  pentachloride  on  phenol-p-sulphonic  acid,  if 
analogous  to  that  of  the  pentachloride  on  p-hydroxybenzoic  acid 
(Abstr.,  1906,  i,  500),  must  lead  to  the  formation  in  the  first  place  of 
phosphoryl  chloride  and  phenol-jo-sulphonyl  chloride,  and  there- 
after to  that  of  chlorosulphopheuyl  dichloro-orthophosphate, 

ISOsCl-CgH^-O-POCla, 
whereas    Kekule    obtained    jo-chlorophenylphosphoryl    chloride    (this 
Journ.,  1873,  1239).«    On  re-investigation  of  the  reaction,  it  has  been 
found  that  Kekule's  compound  is  formed  only  if  the  immediate  product 
is  distilled  under  the  ordinary  pressure.     The  dichlorophosphate, 

C^H^O.ClgSP, 
is  obtained  if  the  product  of  the  action  of  phosphorus  pentachloride  on 
potassium  phenol-/?-sulphonate  is  extracted  with  light   petroleum ;  it 
crystallises  in  colourless  needles,  m.  p.  87 — 88",  b.  p.  203713'5  mm. 

2  :  Q-I)ibroino-i-chlorosulphophenyl  dichlorophosiihatej 
SOgCl-CeHaBr^-O-POCl^, 


84  ABSTRACTS   OF   CHEMICAL  PAPERS. 

prepared  in  the  same  manner  from  potassium  2  : 6-dibromoplienol-4- 
sulphonate,  separates  from  carbon  tetrachloride  as  a  hygroscopic, 
white,  crystalline  crust,  m.  p.  76 — 78°  (compare  Zincke  and  Glahn, 
Abstr.,  1907,  i,  698).     .  .  G.  Y. 

Oxidation  of  Thymol  by  the  Oxidising  Ferment  of  Mushrooms- 
H.  Cousin  and  Henri  Herissey  (J.  Pharm.  Chim.,  1907,  [vi],  26, 
487—491.  Compare  Bougault,  Abstr.,  1 902,  i,  638).— When  an  aqueous 
solution  of  thymol  is  treated  with  the  oxidising  ferment  of  mushrooms 
in  the  presence  of  air,  a  white  precipitate  is  formed  (Bourquelot, 
Abstr,,  1897,  ii,  66).  The  authors  have  prepared  this  precipitate  by 
means  of  the  ferment  obtained  from  Eussula  delica  and  from  Lactarius 
controversies.  It  contains  the  dithymol,  CgQ  112(^02, HgO,  m.  p.  100 — 101°, 
described  by  Dianine  (Abstr.,  1882,  623),  which,  after  the  first  melting, 
resolidifies,  and  again  melts  at  1645°  (corr.)  (Dianine  gives  165 '5°), 
the  m.  p.  of  the  anhydrous  substance.  The  dithymol  so  formed  is  very 
pure,  giving  colourless  solutions  in  alkalis  instead  of  the  orange 
solutions  obtained  by  Dianine.  The  ferment  obtained  from  the 
second  source  gives  a  less  pure  product.  The  white  precipitate 
contains  other  compounds  which  seem  to  be  of  a  quinonoid  nature, 
and  have  not  yet  been  obtained  crystalline.  The  oxidation  product  of 
thymol  has  no  antiseptic  power,  and  the  authors  conclude  that  in 
many  circumstances  thymol  is  a  bad  antiseptic  agent.  E.  H. 

Sulphoxides  and  Sulphines.     Karl  A.  Hofmann  and  K.  Ott 

(Ber.,  1907,  40,  4930— 4936).— A  solution  of  ferric  chloride  in 
thionyl  chloride  reacts  with  heptane  from  petroleum,  yielding  a  blood- 
red  oil,  which  gradually  solidifies  to  a  black,  crystalline  mass  of  ditolyl- 
sulplioxide  ferrichloride,  SO(CH.H7)2,FeCl3,  m.  p.  60'5°.  It  decomposes 
when  heated  with  water,  yielding  ditolylsulphoxide  and  ferric  chloride, 
and  dissolves  readily  in  chloroform  to  an  intense  reddish-violet 
solution,  which  shows  two  absorption  bands,  660 — 680  yu/x  and 
520 — 618  /x/x,  in  addition  to  complete  absorption  from  440  /x/a  in  the 
violet  end.     Toluene  yields  the  same  product. 

A  molecular  mixture  of  benzyl  sulphide  and  benzyl  chloride  reacts 
with  an  ethereal  solution  of  ferric  chloride,  yielding  trihenzylsulphine 
chloride  ferrichloride,  S(C7lIy)3Cl,FeCl3,  which  crystallises  from  alcohol 
in  pale  yellowish-green,  twinned  plates,  m.  p.  98  5°.  Bistribenzijl- 
sulphine  chloride  ferrichloride,  2S(C7H^)2Cl,FeCl3,  is  formed  when 
excess  of  benzyl  chloride  is  used,  or  by  the  action  of  thionyl  chloride 
and  benzyl  chloride  on  ferric  chloride  at  the  ordinary  temperature. 
It  forms  thick,  glistening,  crystalline  plates,  m.  p.  97 — 107°  (decomp.). 
Tribenzyls\dphine  platinichloride,  \_^(Q^'E.^)^^tQ\Q,  is  insoluble  in 
water,  and  has  m.  p.  186°.  Trihenzylsulphine  iodide  forms  a  pale 
yellow  powder,  m.  p.  75°,  and  the  ferrocyanide,  ^i(j^'H>^)^^QQQ^Q,  a 
white  precipitate  which  decomposes  at  180°. 

Benzyl  chloride  and  benzyl  sulphide  do  not  appear  to  react  in  the 
absence  of  ferric  chloride.  The  following  mixed  sulphine  chlorides 
have  been  prepared  with  the  aid  of  ferric  chloride,  and  from  the  ferri- 
chlorides  the  ferrocyanides  have  been  obtained  by  precipitating  with 
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ammonia  and  adding  potassium  ferrocyanide  solution  to  the  filtrate  : 
dibenzyl-^er^.-butylsulphine  chloride,  diethyl-^er^.-butylsulphine  chloride, 
benzyldiethylsulphine  chloride,  dibenzyl  ethylsulphine  chloride,  and 
triethylsulphine  chloride. 

The  ferrocyanides  form  white  precipitates,  all  of  which,  with  the 
exception  of  the  last,  are  insoluble  in  water. 

The  accelerating  effect  of  the  ferric  chloride  appears  to  be  due  to  the 
formation  of  an  additive  compound  of  the  chloride  with  the  sulphide, 

R-^^^Cl      •  J.  J.  S. 

Transformation  of  the  Tetramethylene  Ring  into  the 
Trimethylene  Ring.  Nicolaus  J.  Demjanoff  {Ber.,  1907,  40, 
4961— 4963).— Perkin  (Trans.,  1894,  Q^,  950)  found  that  when  cyclo- 

butylamine,    NH2*CH<^Ptt2^CH2,  is  acted  on  by  nitrous  acid,   an 

alcohol,    C^HgO,    is    formed,    to    which    he    assigned    the    formula 

OH'CIK^pTT^^CJHg.     The  author  concludes  that,  in  the  action   in 

question,  the  tetramethylene  ring  is  converted  into  the  trimethylene 
ring. 

The  alcohol,  C^Hj^O,  has  b.  p.  123 — 124°.  It  was  oxidised  by  means 
of  a  mixture  of  chromic  and  sulphuric  acids  in  aqueous  solution  ;  the 
oxidation  product  exhibited  reactions  typical  of  aldehydes,  and  the 
semicarbazone  prepared  from  it  was  by  no  means  uniform,  since  by 
treatment  with  ether  it  was  resolved  into  c?/c/obutanonesemi- 
carbazone,  m.  p.  202*,  and  a  semicarbazone,  m.  p.  126 — 127°,  which 
has  all  the  properties  of  c^/c/opropaldehydesemicarbazone.  The 
latter  compound  is  decomposed  by  dilute  acids  to  form  an  aldehyde. 

It  is  concluded  that  the  oxidation  product  of  the  alcohol,  obtained 

from  the  amine,  NHg'CH^pTT^x^CHg,  is  a  mixture  of  cyc^obuta- 
none  and  cj^c^opropanealdehyde.  A.  McK. 

c?/c/oButylcarbinol  and  its  Isomerisation  to  Pentamethylene 
Derivatives.  Nicolaus  J.  Demjanoff  {Ber.,  1907,  40,  4959—4961). — 

c2/c^oButylcarbinol,     OH*CIl2*CH<CpTT2^CH2       (compare      Perkin, 

Trans.,  1901,  79,  329),  may  be  conveniently  prepared  by  the  reduction 
of  ethyl  c?/c^obutanecarboxylate  by  means  of  sodium  and  alcohol 
according  to  Bouveault  and  Blanc's  method.  It  is  a  transparent, 
thick  oil,  b.  p.  142—142-57750  mm.,  J)f,  0-9199,  T>f^  0-9129,  <»  1-4449. 
When  warmed  with  qpncentrated  hydrobromic  acid,  it  is  converted  into 
the  bromide,  C^IIgBr,  a  transparent  liquid,  b.  p.  137 — 139°,  DJg  1*400, 
Wd  1'4875.  When  reduced,  a  hydrocarbon,  C^H^q,  is  formed  with 
b.  p.  49-5 — 50°;  the  properties  of  this  hydrocarbon  agree  with  those 
of  c^/c^opentane,  but  differ  from  those  of  methylc^/c/obutane. 

A.  McK. 

Aromatic  Alcohols.  Ne-w  Reactions.  Egbert  Fosse  {Compt. 
rend.,  1907,  146,  1290— 1293).— Benzhydrol-p-dimethylamine 
similarly  to  xanthhydrol  and  dinaphthapyranol  (Abstr.,  1906,  i,    975 
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and    benzhydrol-jtj-jo-tetramethyldiamine  (Abstr.,   1907,   i,   414),   con- 
denses with  methylenic  derivatives  with  elimination  of  water,  thus  : 
NMe2-CeH4-CHPh-OH  +  H-CHXY  = 

H2O  +  NMe2-C(5H4-CHPh-CHXY. 
By  this  reaction,  T^-dimethylaminohenzhydrylhenzoylacetone, 
NMe2-C^H4-CHPh-CH{COPh)  -COMe, 
small,  faintly  sulphur-yellow  crystals,  m.  p.  157 — 158°,  and  p-cZime^/ii//- 
aminobenzhydrylacetylacetone,  colourless  needles,  m.  p.  131°,  are 
obtained.  In  the  same  way,  benzhydrol  itself  reacts  with  /3-ketonic 
esters  and  ^-diketones,  giving  compounds  hitherto  only  obtainable  by 
the  action  of  a  halogen  derivative  of  diphenylmethane  on  the  sodium 
compound  of  the  methylenic  derivative.  By  this  new  reaction,  there 
were  prepared  :  ethyl  benzhydrylbenzoylacetate, 

CHPh2-CH(COPh)-C02Et, 
needles,  m.  p.  135°  (on  mercury) ;   henzhydrylhenzoylacetone, 

CHPh2-CH(C0Ph)-C0Me, 
fine,  white  needles,  m.  p.  148 — 150°,  and  benzhydrylacetylacetone, 

CHPh2-CH(COMe)2, 
m.  p.  116°  (on  mercury). 

The  hydroxyl  of  diiferent  diaryl  secondary  alcohols  will  also 
combine  with  methylenic  hydrogen,  forming  the  compounds  :  ethyl 
phenyl-a-naphthylmethylbenzoylacetate,^0^QH.^'CB'Ph'0Ii{GOVh)'CO2Eitf 
m.  p.  160°  (varies  with  duration  of  heating);  phenyl- a-naphthylmethyl- 
acetylacetone,  .«CiQH7'CHPh*CH(COMe)2,  m.  p.  126°  (on  mercury); 
phenyl- a-naphthylmethylbenzoylacetone, 

«CioH^-CHPh-CH(COPh)-COMe, 
ra.  p.  185 — 185"5°;  ^-methylbenzhydrylacetylacetone, 

CH3-C6H4-CHPh-CH(COMe)2, 
m.  p.  104 — 106°,  and  ^-methylbenzhydrylbenzoylacetone, 

CH3-CgH4-CHPh-CH(COPh)-COMe, 
m.  p.  130°  (on  mercury). 

By   the   action    of   methyl    malonate    on  triphenylcarbinol,  carbon 
dioxide,  methyl  alcohol,  methyl  acetate,  and  methyl  triphenylmethyl- 
malonate,  m.  p.  130 — 131°  (on  mercury),  are  formed,  thus  : 
CPhg-OH  +  2CH2(C02Me)2  = 

CO2  +  MeOH  +  CHg-COaMe  +  CPh3-CH(C02Me)2. 
This     reaction    with    ethyl    malonate    gives    Henderson's     ethyl 
triphenylmethylmalonate   and,    at    the  same  time,  triphenylmethane 
according  to  the  equation  : 
CPhg-OH  +  CH2(C02Et)2  =  CO2  +  CHg-CHO  +  CH3-C02Et  +  CHPhg. 
Hitherto,  it  has  been  possible  to  replace  the  oxygen  in  aldehydes 
by  the  group  ICXY,  but  not  the  hydroxyl  in  alcohols  by  the  group 
•CHXY.  E.  H. 

Catechin.  Stanislaus  von  Kostanecki  and  Yictor  Lampe  {Ber., 
1907,  40,  4910—4912.  Compare  Abstr.,  1902,  i,  553,  637;  1907,  i, 
73). — lodocatechin  tetramethyl  ether, 

C,H3(OMe)2-CH(OH)-C,I(OMe),<^^>CH„ 

m.    p.    192 — 193°,    decomp.  at  205°,   is  obtained  after  a  few  hours 
when  alcoholic  solutions  oi  catechin  tetramethyl  ether  and  of  iodine 
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and  iodic  acid  are  mixed  ;  it  separates  from  alcohol  in  long,  white 
needles,  forms  an  acetate,  OgiHggO^I,  m.  p.  189°,  and  develops  a  yellow 
colour  with  concentrated  sulphuric  acid,  which  after  a  time  becomes 
violet.  The  halogen  is  readily  eliminated  by  zinc  dust  and  alkali, 
catechin  tetramethyl  ether  being  regenerated. 

Other  halogenated  phloroglucinol  derivatives  in  alcoholic  solution 
lose  the  halogen  in  a  similar  manner.  Ciamician  and  Silber's  bromo- 
maclurin  pentamethyl  ether  (bromoveratroylphloroglucinol  trimethyl 
ether)  is  converted  into  leucomaclurin  pentamethyl  ether 
(2:4:6:3'-  4'-pentamethoxybenzhydrol),  whilst  phloroglucinol  tri- 
methyl ether  is  regenerated  from  dibromophloroglucinol  trimethyl 
ether,  C6HBr2(OMe)3,  m.  p.  132—133°,  which  is  obtained  by  the 
bromination  of  the  trimethyl  ether  in  glacial  acetic  acid.  C.  S. 

Ethyl  Diazoacetate  and  m-Xylene.  Eduard  Buchner  and 
KoNRAD  Delbruck  {AnnaUn,  1907,  358,  1 — 35). — Buchner  and  his 
co-workers  in  a  series  of  investigations  (Abstr.,  1896,  i,  230  ;  1897,  i, 
282;  1898,  i,  639  ;  1900,  i,  292;  1901,  i,  385)  have  shown  that  the 
product  of  the  action  of  ethyl  diazoacetate  on  benzene  is  ethyl 
norcardienecarboxylate,  a  derivative  of  a  dicyclic  system  consisting  of 
a  three-atom  and  a  six-atom  ring,  making  together  a  seven-atom  ring. 
Buchner  and  Feldmann  (Abstr.,  1904,  i,  57)  have  found  the  action  of 
ethyl  diazoacetate  on  toluene  to  lead  to  the  formation  of  ethyl 
3-methylnorcardiene-7-carboxylate  or  of  the  products  of  the  conversion 
of  this  into  derivatives  of  the  methylated  seven-atom  ring.  In  the 
present  paper,  the  substances  obtained  from  ethyl  diazoacetate  and 
m-xylene  are  described  and  their  constitutions  discussed. 

The  almost  colourless  oil,  b.  p.  129°/10  mm.,  obtained  on  fractionally 
distilling  the  product  of  the  action  of  ethyl  diazoacetate  on  m-xylene, 
yields  analytical  figures  corresponding  with  ethyl  dimethylnor- 
cardienecarboxylate,  but  is  a  mixture  containing  comparatively  little 
of  this  ester.  The  oil,  b.  p.  115 — 125°/10  mm.,  obtained  in  the  same 
manner  from  methyl  diazoacetate,  when  shaken  with  aqueous 
ammonia  at  0°,  yields  3  :  b-dimethyl-^^'^-norcardiene-l-carhoxyla7nide, 
PH'PTVTp'r'TT 

A.,t'./^tt  Att^CH'CO'NHo,  which  crystallises  in  colourless  needles, 
CMe.CH-CH^  ^'  ^  ' 

m.  p.  142°,  and  reduces  permanganate  in  sodium  carbonate  solution. 
When  boiled  with  30%  sulphuric  acid,  the  amide  is  hydrolysed,  forming 
1  : 3-dimethylphenyl-4-acetic  acid,  but,  if  boiled  with  5%  sodium 
hydroxide,    it     forms     3  :5-dimethylcyc\o-^^'^''^~heptat7'iene-l-carboxylic 

P  H '  P  M  A  •  P  TT 
acid,    I     *  ^^C'COoH.  This  crystallises  in  leaflets,  m.  p.  151°, 

OJVle.OJti    OH    ^ 

decolorises  permanganate  in  sodium  carbonate  solution,  gives  with 
concentrated  sulphuric  acid  a  yellow  coloration  resembling  picric  acid, 
and,  when  boiled  with  aqueous  sodium  hydroxide,  yields  an  acid, 
m.  p.  113°. 

The  hydrolysis  of  the  crude  ethyl  dimethylnorcardienecarboxylate 
with    sodium    hydroxide    leads    to    the    formation    of     3  :  b-dimethyl- 

cyc\o-A--'^-'-he2)tatriene-l-carboxylic      acil,       Aat  -/-.tt    nxT^Cl'COgH, 

C  Me .  0x1    Oil 
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which  crystallises  in  flat  needles,  m.  p.  148°,  decolorises  permangan- 
ate in  sodium  carbonate  solutioD,  but  is  stable  in  air,  and  gives  a 
jellow  coloration  with  concentrated  sulphuric  acid.  The  mag- 
nesium, calcium,  and  barium  salts  are  readily,  but  the  salts  of  the 
heavy  metals  only  sparingly,  soluble ;  the  silver  salt,  Cj^Hj^OgAg,  is 
hygroscopic,  and  when  heated  evolves  the  free  acid,  m.  p.  148".  The 
amide,  CjoH^gON,  crystallises  in  colourless  needles,  m.  p.  107°, 
becomes  yellow  and  resinous  on  exposure  to  air,  reduces  permanganate 
in  sodium  carbonate  solution,  gives  the  characteristic  yellow  coloration 
with  concentrated  sulphuric  acid,  and,  on  hydrolysis  with  alkalis, 
yields  the  acid,  m.  p.  148°.  On  -treatment  with  bromine  in  glacial 
acetic  acid  solution  under  cooling,  the  acid  forms  a  dihromide, 
^10^12^2^'^'"  which  is  obtained  as  a  white,  crystalline  powder,  becomes 
yellow  on  exposure  to  light,  or  at  100°,  decomp.  185°,  and  is  only 
partly  soluble  in  aqueous  sodium  carbonate.  The  action  of 
hydrogen  bromide  on  the  acid,  m.  p.  148°,  leads  to  the  formation  of 
1  :  3-dimethylphenyl-4-acetic  acid,  m.  p.  105°;  the  «7mc?6,  CjoH^gON, 
crystallises  in  colourless  needles,  m.  p.  183°.  In  some  cases,  the 
formation  of  an  unstable  product,  intermediate  between  the  dimethyl- 
c2/cZoheptatrienecarboxylic  acid  and  the  dimethylphenylacetic  acid,  was 
observed. 

3  •.b-Dimethylcyclo-A^'^-heptadiene-l-carhoxj/lic  acid, 
CyH^Meg-COgH, 
prepared  by  reduction  of  the  heptatrienecarboxylic  acid,  m.  p.  148°, 
with  sodium  amalgam  in  presence  of  carbon  dioxide,  crystallises  in 
colourless  needles,  m.  p.  123°,  decolorises  permanganate  in  sodium 
carbonate  solution,  is  readily  oxidised  by  air,  and  does  not  give  a 
coloration  with  concentrated  sulphuric  acid.  The  amide  crystallises 
in  colourless  leaflets,  m.  p.  101°.  The  dibromide,  decomp.  175°, 
decolorises  permanganate. 

3  : 5-Dimethylcjclo-A^-heptene-l'Carboxylic  acid,  C^HgMeg'COgH, 
prepared  by  reduction  of  the  c^/c/oheptatriene-  or  c^/c^oheptadiene- 
carboxylic  acid  with  sodium  amalgam  in  boiling  sodium  carbonate 
solution  in  presence  of  a  current  of  carbon  dioxide,  separates  from 
dilute  alcohol  in  crystals,  m.  p.  80°,  decolorises  permanganate  in 
sodium  carbonate  and  bromine  in  glacial  acetic  acid  solution,  is  not 
further  reduced  by  sodium  amalgam,  and  does  not  undergo  trans- 
formation when  boiled  with  aqueous  potassium  hydroxide.  The 
amide  crystallises  in  leaflets,  m.  p.  167 — 168°.  The  acid  is  converted 
by  the  action  of  hydrogen  bromide  in  glacial  acetic  acid  solution  at 
100°,  or  of  boiling  50%  sulphuric  acid,  into  3  : 5-dimethylcycloheptane- 

CO 

y-carbolactone,   CKHjQMe2<^I    ,  which  crystallises  from  light  petroleum 

in  stout  prisms,  m.  p.  76°,  and,  when  boiled  with  aqueous  sodium 
hydroxide,  forms  the  sodium  salt  of  the  corresponding  hydroxy-acid, 
which  is  isolated  in  the  form  of  its  silver  salt  as  a  white  precipitate. 

3  :  5-Dimethylcjc\oheptanecarbox7/lic  acid,  CjQHjgOgN,  prepared  by 
reduction  of  the  three  preceding  unsaturated  acids  with  sodium  in 
amyl  alcoholic  solution,  is  obtained  as  an  oil  with  an  odour  resembling 
that  of  the  fatty  acids.     The  amide,  Cj^Hj^ON,  crystallises  in  white 
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needles,   m.    p.    157°;    the   silver    salt,    CjoHj^OgAg,    forms   yellow 
leaflets.  G.  Y. 

A  Case  of  the  Inhibiting  Action  of  the  Carboxyl  Group. 
Maximilian NiERENSTEiN  and  T.  A.Webster  {Ber.,  1908,41,  80 — 81). 
— The  condensation  of  various  phenols  and  phenolic  acids  with 
formaldehyde  in  the  presence  of  hydrochloric  acid  to  insoluble  diphenyl- 
methane  derivatives  (compare  Abstr.,  1907,  ii,  192)  has  been  studied. 
With  all  phenols,  the  precipitate  obtained  is  completely  insoluble  in 
hot  water ;  with  hydroxy-acids  the  amount  of  precipitate  is  often 
less,  and  only  a  portion  is  insoluble  in  boiling  water.  The  soluble 
portion  consists  of  hydroxyaurincarboxylic  acids.  With  protocate- 
chuic  acid  and  vanillic  acid,  precipitates  were  not  obtained. 

J.  J.  S. 

Constitution  of  Phenylnaphthalenedicarboxylic  Acid.  A 
Reply  to  Stobbe.  Arthur  Michael  and  John  E.  Bucher  {Ber., 
1908,  41,  70—73.  Compare  Stobbe,  Abstr.,  1907,  i,  769).— The 
formation  of  o-benzoylbenzoic  acid  by  the  oxidation  of  1-phenyl- 
naphthalene-2  :  3-dicarboxylic  anhydride  has  been  already  mentioned 
by  the  authors.  Most  of  the  differences  between  Stobbe's  results  and 
those  obtained  previously  by  the  authors  (Abstr.,  1898,1,256)  are 
due  to  the  fact  that  Stobbe  did  not  follow  the  authors'  detailed 
instructions.  J.  J.  S. 

Condensation  Reactions  of  ajS-Un saturated  Aldehydes ; 
Formation  of  Benzene  Rings.  Hans  Meerwein  (An7ialen,  1907, 
358,  71 — 91). — The  formation  of  aromatic  from  aliphatic  compounds 
takes  place  in  some  cases  with  great  ease,  whilst  analogously  con- 
stituted substances  may  not  undergo  ring  condensation.  Thus, 
whereas  the  condensation  product  of  methylethylacraldehyde  and 
acetone  is  readily  transformed  into  i//-cumene  (Barbier  and  Bouveault, 
Abstr.,  1895,  i,  643),  Dautwitz  (Abstr.,  1906,  i,  803)  was  unable  to 
obtain  jo-xylene  from  the  condensation  product  of  tiglic  aldehyde  and 
acetone.  The  present  author,  who  has  undertaken  a  systematic 
investigation  of  the  factors  determining  the  formation  or  non-forma- 
tion of  rings  in  such  cases,  finds  that  o-hydroxymesitylenic  acid  (I)  is 
formed  from  the  condensation  product  (II)  of  methylethylacraldehyde 
and  methyl  malonate,  but  that  the  condensation  products  of 
croton aldehyde  (III)  and  tolualdehyde  (lY)  with  methylmalonate  do 
not  form  aromatic  hydroxy-acids  : 

Me  CH^Me  CHg  ^       CH3 

/\  /  /  /\/     902^6 

\/^^2^      CMeC-CO.Me     CH   C-COoMe     ^^   \^' 

\^  \^  ^^ 

CH  CH 

(I.)  (II.)  (III.)  (IV.) 

The  ring  formation   is  ^evidently   determined    by   the  presence  of 
VOL.  XCIV.  i.  h 
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substituting  groups,  and  by  their  position.  Attempts  to  prepare 
aromatic  hydrocarbons  from  the  condensation  products  of  croton- 
aldehyde  and  o-tolualdehyde  with  acetone  were  unsuccessful. 

Condensation  of  apUnsaturated  Aldehydes  with  Methyl  Malonate  : 
Synthesis  of  Homologous  Salicyclic  Acids. — Methyl  citrcdidenemalonate, 
CMe2:CH-CH2-CH2-CMe:CH-CH:C(C02Me)2,  formed  in  a  63%  yield 
by  the  action  of  citral  on  methyl  malonate  in  presence  of  piperidine 
at  -  10°,  is  obtained  as  a  viscid  oil,  b.  p.  190—195720  mm.,  D^^  1-043, 
n]^  1'5126  j  the  mol.  refraction  observed,  76'60,  is  considerably  greater 
than  the  calculated,  73  7 3,  as  has  been  found  by  other  authors  in  the 
case  of  compounds  containing  conjugated  ethylene  linkings.  When 
boiled  with  sodium  hydroxide  in  alcoholic  solution,  the  ester  is  con- 
verted into  an  acid  which  is  either  4-methyl-3-isoamenylsalicylic  acid, 

CMe2:CH-CH2-C6H2Me(OH)-C02H, 
or  i-hohexenylsalicylic  acid,  CMe2lCH'CH2'CH2*C(3H3(OH)'C02H. 
This  crystallises  in  needles,  m.  p.  166 — 167°,  sublimes  when  carefully 
heated,  dfstils  with  superheated  steam,  gives  an  intense  blue  colora- 
tion with  ferric  chloride  in  highly  dilute  alcoholic  or  aqueous 
solution,  and  forms  a  dibromide,  CjgHjgOgBrg,  crystallising  in  prisms, 
m.  p.  160—161°. 

Methyl  crotonylidenemalonate,  CgH^gO^,  obtained  in  a  39%  yield  by 
the  action  of  crotonaldehyde  on  methyl  malonate  in  presence  of 
piperidine  at  -  5°,  forms  a  yellow  oil  with  a  faint  odour,  b.  p. 
130— 135°/15  mm.,  D^^  M105,  n'^  1-48849. 

The  condensation  product  of  a-methyl-/8-ethylacraldehyde  and  methyl 
malonate,  C^-JI-^fi^,  b.  p.  139 — 145°/16  mm.,  is  obtained  in  a  30% 
yield.  When  boiled  with  alcoholic  sodium  hydroxide,  it  is  converted 
into  o-hydroxymesitylenic  acid,  m.  p.  180°  (Fittig  and  Hoogewerff, 
An7iale7i,  1869,  150,  333). 

Methyl  o-tolylidenemalonate,  CjgHj^O^,  forms  white  crystals,  m.  p. 
59 — 60°,  b.  p.  165 — 170°/11  mm.,  and,  on  hydrolysis,  yields  o-methyl- 
cinnamic  acid. 

Condensation  of  Crotonaldehyde  with  Acetone :  Crotonylideneacetone. 
— The  action  of  crotonaldehyde  on  acetone  in  aqueous  sodium 
hydroxide  leads  to  the  formation  of  crotonylideneacetone, 

CHMe:CH-CH:CH-COMe, 
in  a  23%  yield  ;  it  is  obtained  as  a  mobile,  strongly  refracting  oil  with 
an  aromatic  odour,  b.  p.  78— 80°/16  mm.,  D^^  0*8990,  <'  1*51954,  is 
readily  oxidised  on  exposure  to  air,  and  forms  an  additive  compound 
with  four  atoms  of  bromine.  The  oxime,  C^Hj^ON,  crystallises  in 
white  needles,  m.  p.  90 — 92°,  b.  p.  124 — 125°/14  mm.;  the  semicarb- 
azone,  OgH^gONg,  crystallises  in  nacreous  leaflets,  m.  p.  157 — 158°; 
the  ^;7ie?i2///i2/c?ra;2;o7ie  forms  yellow  leaflets,  m.  p.  70 — 71°.  On  oxida- 
tion with  sodium  hypochlorite  at  70°,  the  ketone  yields  chloroform  and 
sorbic  acid. 

o-Tolylideneaceione,  CjjHjgO,  solidifi.es  when  cooled  with  ice,  and 
melts  about  the  ordinary  temperature,  forming  a  colourless,  strongly 
refracting  oil,  b.  p.  136— 138°/10  mm.  G.  Y. 

Constitution  of  Tannin.  III.  Maximilian  Nierenstein  (Ber., 
1908,  41,  77—80.     Compare  Abstr.,  1905,  i,  914  ;  1907,  i,  331).— The 
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penta-acetyl  tannin,  m.  p.  203°,  may  be  reduced  to  the  acetyl 
derivative,  m.  p.  166°,  by  means  of  zinc  dust  and  glacial  acetic  acid. 
The  latter  acetyl  compound,  acetyl-leucotannin,  when  further 
acetylated  in  the  presence  of  pyridine,  yields  a  hexa-acetyl-leucotannirif 
m.  p.  159°.  Penta-acetyl-leucotannin  is  not  reduced,  and  penta-acetyl 
tannin  cannot  be  further  acetylated.  These  observations  support  the 
view  that  tannin  is  a  mixture  of  digallic  acid  (tannin)  and  the  corre- 
sponding reduction  product  (leucotannin)  : 

CgH2(dH)3-CO-0-C6H2(OH)2-C02H  (tannin) 
C6H2(OH)3-CH(OH)-0-C6H2(OH)2-C02H  (leucotannin). 

The  formula  for  leucotannin  contains  an  asymmetric  carbon  atom 
which  may  account  for  the  optical  activity  of  ordinary  tannin. 

When  oxidised,  penta-acetyl  tannin  gives  more  ellagic  acid,  but  less 
rufigallic  acid,  than  does  triacetylgallic  acid.  J.  J.  S. 

Glycidic  Esters  and  Aldehydes  in  the  Naphthalene  Series. 
Georges  Darzens  {Gompt.  rend.,  1907,  145,  1342 — 1343.  Compare 
Abstr.,  1905,  i,  116;  1906,  i,  62,  137,  430;  1907,  i,  178,  182,  627).— 

Ethyl  P-l-naphthyl-p-metJujlglycidate,  0<^\       nr^^iP^)  obtained  by  the 

Uxi*L'02iiit 

condensation  of  a-naphthyl  methyl  ketone  with  ethyl  chloroacetate  in 

the  presence  of  sodium  ethoxide,  is  a  colourless,  viscous  liquid,  b.  p. 

165 — 170°/4   mm. ;    the  corresponding  acid  on  distillation  decomposes 

into  carbon  dioxide  and  a-1 -naphthylpropaldehyde,  Cj^H^'CHMe'CHO, 

an  amber-coloured  liquid  with  an  odour  similar  to  that  of  hydratrop- 

aldehyde,    b.    p.    131 — 132°/4   mm. ;    the    semicarbazone    has    m.    p. 

209—210°. 

Ethyl  ^-2-naphthyl-li-methylglycidate,  similarly  prepared  to  the 
above,  is  an  odourless  liquid,  b.  p.  175 — 180°/5  mm.;  the  corre- 
sponding acid  is  solid,  and  yields  on  distillation  a-2-naphthylpr op- 
aldehyde,  m.  p.  53°;  the  semicarbazone  has  m.  p.  134 — 135°. 

The  semicarbazones  of  a-  and  a/3-naphthyl  methyl  ketone  have  m.  p. 
232—233°  and  235—237°  respectively.  M.  A.  W. 

Menthazine.  Nicolai  M.  Kijner  (/.  Euss.  Phys.  Chem.  Soc, 
1907,  39,  Chem.,  1246—1250.  Compare  Abstr.,  1900,  i,  277).— 
Z-Menthone,  when  treated  with  hydrazine  hydrate  at  the  ordinary 
temperature,  forms  chiefly  ^menthazine,  m.  p.  51°,  [ajo  —  10768°; 
at  higher  temperatures,  or  when  the  mixture  is  distilled,  it  forms 
rf-menthazine,  m.  p.  83-5°,  [ajo  -f  64-89°  to  -f  85'27°.  The  latter  is 
also  formed  when  cj-menthone  is  employed.  The  liquid  product 
formed  in  the  action  of  hydrazine  hydrate  on  Z-menthone  consists  of 
a  mixture  of  I-  and  tZ-menthazines.  The  production  of  the  cZ-men- 
thazine  is  due  to  the  isomerisation  of  ^menthazine  at  higher 
temperatures.  Z.  K. 

Ketone  Derived  from  /3-Hexahydrocarvacrol.  Leon  Brunel 
{Compt.  rend.,  1907,  145,  1427— 1429).— When  the  ^-hexahydro- 
carvacrol  (^-carvacromenthol),  obtained  by  the  direct  hydrogenation 

h  2 
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of  carvacrol  in  the  presence  of  reduced  nickel  (Abstr.,  1906,  i,  81),  is 
oxidised  with  chromic  acid,  it  yields  the  ketone,  carvacromenthone, 
b.  p.  221—221-5°,  DO  0'908.  The  oxime,  amine,  and  two  isomeric 
semicarbazides  were  prepared,  and  were  found  to  bo  identical  with 
the  corresponding  derivatives  of  tetrahydrocarvone  described  by 
Baeyer  (Abstr.,  1893,  i,  359)  and  Wallach  (Abstr.,  1894,  i,  44;  J896, 
i,  101);  it  follows  therefore  that  y8-carvacromenthol  (l-mfcthyl-4-iso- 
propylc2/c^ohexane-2-ol)  is  identical  with  tetrahydrocarveol. 

M.  A.  W. 

Components  of  Ethereal  Oils.  Constitution  of  Umbellu- 
lone,  CioHj^O.  Fiuedrich  W.  Semmler  {Ber.,  1907,  40,  5017—5023). 
— The  physical  data  for  dihydroumbellulone  show  that  it  is  not  a 
dicyclic  derivative  belonging  to  the  pinene,  camphor,  or  dicycJo- 
octanone  series  (compare  Tutin,  Trans.,  1906,  89,  1104;  1907,  91, 
271).  Umbellulone,  CioHj.O,  has  b.  p.  93—98710  mm.,  D^"  0-958, 
Wd  1-4895,  ttD  -31-5"  (100  mm.  tube),  mol.  ref.  45-19.  Dihydro- 
umbellulol,  CioHjgO,  has  b.  p.  91—93710  mm.,  D^'^  0'931,  n^  1-47348, 
od  -27-5°  (100  mm.  tube).  )8-Dihydroumbellulone,  CjoH^pO,  has 
b.  p.  83—87710  mm.;iy''  0-928,  n^  1-45862,  a^  -  30  5^  (100  mm.  tube). 

Dihydroumbellulone  forms  oxymethylene  and  benzylidene  com- 
pounds, showing  that  the  keto-group  is  adjacent  to  a  CHg  group.  The 
oxymethylene  compound  has  b.  p.  105 — 107°/ 10  mm.,  D^**  I'OOl, 
Wul '49097;  it  yields  homotanacetonedicarboxylic  acid  on  oxidation, 
and  gives  a  violet-red  coloration  with  ferric  chloride.  The  benzyl- 
idene compound  has  b.  p.  185—18879  mm.,  D"^  103,  n^  1'574,  and 
solidifies  to  minute  needles,  m.  p.  81 — 82°. 

The  molecular  refractions  of  these  compounds  are  all  considerably 
higher  than  the  calculated  values,  as  is  also  the  case  in  the  tanacetone 
series. 

^-Benzylidene-j8-dihydroumbellulone  yields,  on  oxidation,  d-homotan- 
acetonedicarboxylic  acid,  m.  p.  146 — 147°,  ud  -I- 2*5°  (20%  solution  in 
100  mm.  tube),  which  unites  with  the  /-homotanacetonedicarboxylic 
acid  from  c?-tanacetone  (compare  Semmler,  Abstr.,  1904,  i,  176)  to  form 
i-homotanacetonedicarboxylic  acid,  m.  p.  179°,  and  crystallising  in  short 
needles.  The  c?-acid  forms  a  neutral  ethyl  ester,  b.  p.  148 — 153°/ 
10  mm.,  and  an  oily  acid  ethyl  ester. 

Dihydroumbellulone   is  regarded  as  a  tanacetone  of  the  methone 

series,  CH„<' i  ,^         jL^r  ^C,  whereas  umbellulone    has    a    double 
^^CH CHMe^ 

bond  adjacent  to  the  keto-group,  CHg"*^  '  L.  ^^  -p^T^^^* 

E.  F.  A. 

Oxygen  Derivatives  of  Camphene.  Thaddeus  Milobendski 
(J.  Ru88.  Phys.  Chem.  Soc,  1907,  39,  Cht.n.,  1395— 1403).— The 
camphene  prepared  from  isoborneol  has  m.  p.  475 — 48*5°,  b.  p. 
159'5°/755  mm.,  and  is  optically  inactive;  that  from  pinene  hydro- 
bromide   has   m.  p.  44—45°,    b.    p.    159-57755    mm.,    [ajo  -41°46'. 

*  Ste  also  Tutin,  Proc,  1908,  24. 
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The  former,  when  oxidised  with  permanganate,  yielded  only  a 
very  small  quantity  of  neutral  products,  containing  a  glycol,  m.  p. 
197*5 — 198'5°,  and  a  trace  of  acid,  having  the  odour  of  acetic  acid. 
The  glycol  obtained  from  the  other  camphene  has  m.  p.  181 — 185°, 
[ajo  +2F40';  after  subliming  at  110°,  m.  p.  156—177°,  and  when 
re-sublimed  at  96°,  m.  p.  169 — 175°.  The  glycol  obtained  from  diacetyl- 
camphene  has  m.  p.  160—161°.  The  jfirst  glycol,  m.  p.  197*5— 198'5°, 
when  dehydrated,  yields  camphenilonealdehyde,  m.  p.  68*5 — 70°,  and 
a  white,  resinous  substance  distilling  above  300°/ 15  mm.  When  the 
glycol  is  oxidised  with  potassium  permanganate,  it  yields  camphenilone, 
m.  p.  36 — 37°,  a  small  quantity  of  volatile  acids,  camphenilic  acid, 
m.  p.  170 — \*J\°  {sodium  salt,  C^QHi503Na,5Br20),  and  camphenecam- 
phoric  acid,  m.  p.  135 — 136°.  With  nitric  acid,  the  glycol  yields  two 
acids,  CioH^gO^,  m.  p.  93*5—94°,  CioH^gO^,  m.  p.  191*5- 1925°, 
apocamphoric  anhydride,  CgHjgOg,  m.  p.  177*5 — 178°,  a  ketonic  acid, 
m.  p.  235°,  the  oxime  of  which  has  m.  p.  195 — 196*5°,  and  some  other 
crystalline  products  which  could  not  be  isolated.  With  chromic  acid, 
the  glycol  yields  camphenilone  and  camphenecamphoric  acid. 

Camphenecamphoric  acid,  obtained  from  either  of  the  two  camphenes 
mentioned  above,  is  optically  inactive,  and  has  m.  p.  135*5 — 136°,  and 
distils  at  235— 237°/10— 11  mm.,  250— 251°/20  mm.,  but  when  it 
is  obtained  from  camphene  prepared  from  borneol  chloride  it  has 
m.  p.  145 — 146°.  The  chloroanhydride  of  camphenecamphoric  acid 
has  b.  p.  1535 — 154*5°/13  mm.,  but  in  estimating  the  chlorine  in 
alcoholic  solution  the  results  are  too  low.  It  was  not  found  possible 
to  obtain  the  pure  ethyl  ester  by  Fischer's  method.  The  chromate  is 
also  described.  An  attempt  was  made  to  determine  the  constitution 
of  the  acid  by  bromination,  then  removing  hydrogen  bromide  by 
means  of  potassium  hydroxide,  and,  finally,  oxidising  the  unsaturated 
acids  so  obtained  with  potassium  permanganate,  but  without  success. 
One  crystalline  unsaturated  acid,  m.  p.  147*5 — 149°,  was  thus  isolated  ; 
it  is  readily  soluble  in  water,  alcohol,  and  chloroform.  Z.  K. 

Investigations  in  the  Terpene  and  Camphor  Series.  Leo 
A.  TscHUGAEFF  {J.  Russ.  Phys.  Chem.  Soc,  1907,  39,  Chem., 
1324—1343.  Compare  Abstr.,  1905,  i,  71,  166).— Since  pinene  is  very 
unstable,  most  of  its  derivatives  have  a  different  constitution  from  the 
parent  substances ;  consequently,  to  obtain  true  derivatives,  the 
xanthogen  reaction  has  been  applied,  as  in  this  case  polymerisation 
does  not  occur.  Pinocampheol  was  prepared  from  pinene  by  a  modifi- 
cation of  Wallach's  method,  and  then  converted  into  the  xanthogen 
derivative,  CjoHjw'O'C'SgMe;  m.  p.  60*5 — 61°;  it  forms  rhombic 
cry.^tals  [a'.h:c  =1  •37*47  : 1  :  0*97875].  At  180—190°,  it  decomposes 
thus:  CjoHi^'O-CSgMe  — ^  CioH^g-f MeSH  +  CSO,  yielding  inactive 
pinene ;  from  this  it  is  evident  that  pinocamphone  and  pinocampheol 
are  true  derivatives  of  pinene  (compare  Wallach  and  Engelbrecht, 
Abstr.,  1906,;i,  683). 

Z-Dihydrocarveol  was  converted  into  the  xanthate,  C^QHj^'O'CSgMe, 
which  by  the  action  of  ammonia  yielded  the  amide,  CjqHj^'O'CSNHj, 
m.  p.  62—63°,  [a]^^  -138*89°^;  it  forms  rhombic  crystals  [a\b:c 
=  0*6548:1:0*7058].      The   racemic  modification  of  this  amide  has 
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m.  p.  95 '5 — 96°,  crystallises  in  small  needles,  and  is  much  less  soluble 
in  organic  solvents  than  the  active  amides.  Methyl  dihydrocarveol 
xanthate  decomposes  at  180 — 190°  in  exactly  the  same  manner  as 
pinocampheol  xanthate,  forming  the  terpene,  CjQHjg,  b.  p.  172—174°, 
n^'i,'  1-46972,  BUI  0-8382,  [a]^  +131-93°. 

The  Sachgeisa  oil  or  resin,  which  is  used  as  a  chewing  gum  by  the 
natives  of  South  Caucasia,  when  subjected  to  steam  distillation,  yields 
an  oil  consisting  almost  wholly  of  inactive  pinene  together  with  a 
small  quantity  of  active  terpene.  The  resin  is  analogous  with  that 
obtained  from  the  bark  of  the  tree  Pistacia  lenticus,  and  known  as 
mastic.  Z.  K. 


New  Method  for  the  Hydration  of  Pinene.  Philippe  Barbier 
and  Victor  Geignard  (Compt.  rend.,  1907,  145,  1425 — 1427). — 
When  pinene  in  acetic  acid  solution  is  treated  with  a  solution  of 
benzenesul phonic  acid,  it  is  converted  to  the  extent  of  52-3%  into 
terpineol.  For  this  purpose,  freshly-distilled  French  pinene  is  dissolved 
in  an  equal  weight  of  acetic  acid,  one-tenth  of  its  weight  of  a  50% 
aqueous  solution  of  benzenesul  phonic  acid  added,  and  the  mixture 
shaken  until  it  becomes  homogeneous.  After  twelve  hours,  water  is 
added,  and  the  insoluble  layer  washed,  dried,  and  separated  by  distilla- 
tion into  two  fractions,  the  first,  boiling  below  85°/15  mm.,  consists  of 
unchanged  pinene  with  a  small  quantity  of  a  terpadiene,  b.  p.  175 — 178°, 
and  the  second  fraction,  boiling  above  85°/15  mm.,  after  saponifi- 
cation with  alcoholic  potassium  hydroxide  at  110 — 115°,  is  composed  of 
terpineol,  b.  p.  100 — 105°/13  mm.,  m.  p.  35°,  together  with  a  small 
quantity  of  borneol,  fenchyl  alcohol,  and  a  viscous  substance  not 
identified. 

When  large  quantities  of  purified  pinene  are  submitted  to  the 
above  reaction,  a  hydrocarbon  having  a  lower  boiling  point  than  the 
original  pinene  can  be  isolated  from  the  product.  M.  A.  W. 

Santene.  Ossian  As«Mn  (Ber.,  1907,  40,  4918— 4923).— In  addi- 
tion to  Z-pinene,  Z-camphene,  phellandrene,  Miiller's  santene  has  been 
isolated  from  Siberian  turpentine  and  identified  by  conversion  into 
the  nitrosochloride,  nitrosite,  tribromide  (m.  p.  77 — 80°.  M tiller  gives 
62 — 63°),  and  hydrochloride,  as  well  as  by  direct  comparison  with  the 
santene  obtained  from  sandal  wood  oil  (Abstr.,  1900,  i,  678).  It 
has  b.  p.  140°,  D^^  0-8698,  n'^  1*4690,  and  the  formula  CgHj^  is 
confirmed. 

Santenol  acetate,  CgHjj^-OAc,  prepared  by  using  acetic  and  sulphuric 
acids,  is  a  clear  liquid,  resembling  tsobornyl  acetate  in  odour,  b.  p. 
215— 219°/760  mm.,  and  88— 89°/8  mm.,  J)''\  0-9871,  optically  inactive, 
n}^  1-45929,  thus  showing  the  compound  to  be  saturated. 

The  santenol,  obtained  on  hydrolysis,  is  a  solid  mixture,  two- 
thirds  of  which  has  b.  p.  195—196°,  and  the  remainder  b.  p.  196—198°, 
and  the  conjecture  is  made  that  it  is  similar  to  the  isoborneol-borneol 
mixture  obtained  from  camphene.  By  recrystallisation  from  light 
petroleum,  large,  transparent  plates,  m.  p.  97 — 98°,  are  obtained.    The 
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phenylurethane  forms  long  needles,  m.  p.  61 — 62°.  Oxidation  of 
santenol  results  in  the  formation  in  small  quantity  of  a  ketone 
{semicarhazone,  m.  p.  225 — 226°). 

Santene  is  also  a  constituent  of  oils  from  Pinus  picea,  Abies  exelsa, 
and  a  Swedish  turpentine.  W.  R. 

Russian  Turpentine  Oil  and   Russian  Pine  Tar   Oil.     Iwan 

ScHiNDELMEiSER  (Che7n.  Zeit.,  1908,  32,  8). — Kussian  turpentine  and 
pine  tar  oils  contain  sylvestrene,  dipentene,  and,  in  the  pinene  fraction, 
nopinene,  identified  by  the  formation  of  the  sparingly  soluble  acid, 
m.  p.  126°,  and  sparingly  soluble  sodium  salt  on  oxidation  with  perman^ 
ganate.  The  pine  tar  oil  contains  also  toluene,  cymene,  and  a  quinone- 
like  substance,  which  has  a  sharp  odour,  is  resinified,  becoming  yellow,  on 
treatment  with  sodium  hydroxide  and  metallic  sodium,  and  reacts  with 
hydroxylamine  and  phenyihydrazine,  together  with  saturated  acyclic 
hydrocarbons,  one  of  which,  b.  p.  98 — 99°,  is  probably  a  heptane.  A 
sesquiterpene  present  in  Russian  pine  tar  oil  is,  perhaps,  identical 
with  the  sesquiterpene  occurring  together  with  cadinene  in  cade  oil. 

G.  Y. 

Turmeric  Oil.  Hans  Kupe  {Ber.,  1907,  40,  4909—4910.  Com- 
pare Jackson  and  Menke,  Abstr.,  1883,  482). — When  turmeric  oil  is 
boiled  with  dilute  sodium  hydroxide,  the  main  product  is  a  substance 
containing  oxygen,  b.  p.  156°/12  mm.,  which  is  probably  not  identical 
with  Jackson  and  Menke's  turmerol,  and  does  not  exhibit  the 
properties  of  an  alcohol,  aldehyde,  acid,  or  ketone.  When  boiled  with 
stronger  alkali,  it  yields  an  optically  active  ketone,  CjgHigO,  b.  p. 
119 — 120°/8  mm.,  which  forms  a  semioarbazone,  m.  p.  1195 — 120*5°, 
an  oxime,  b.  p.  159°/11  mm.,  and  well-crystallised  condensation  pro- 
ducts with  aromatic  aldehydes.  The  ketone  is  oxidised  by  potassium 
permanganate  to  terephthalic  acid  and  ^-methylacetophenone,  and 
yields,  by  treatment  with  alkali  hypobromite,  a  hydroxy-acid,  C^2H^^03, 
m.  p.  150°,  and  an  acid,  CjgHjgOg,  m.  p.  33 — 34°  ;  the  latter  is  oxidised 
by  potassium  permanganate  to  a  dicarboxylic  acid^  O^gH^^O^,  m.  p. 
228°.  C.  S. 

Action  of  Nitrous  Acid  on  Caoutchoucs.  Otto  Gottlob 
(Zeitsch.  angew.  Chem.,  1907,  20,  2213—2221.  Compare  Harries, 
Abstr.,  1905,  i,  223  ;  this  vol.,  i,  39). — The  products  obtained  by  the 
action  of  nitrous  fumes  on  crude  or  purified  caoutchoucs  vary  in  com- 
position with  the  proportion  of  nitrogen  peroxide  present  in  the 
mixture  of  nitrogen  oxides,  but  all  are  more  or  less  impure  forms  of 
Harries'  nitrosite,  Cj^Hj^O^Ng.  The  latter  substance  can  only  be 
obtained  in  a  pure  state  by  strictly  following  the  directions  given  by 
Harries  (Abstr.,  1903,  i,  189).  The  existence  of  the  nitrosate, 
C9HigO^^N2,  described  by  Alexander  (Abstr.,  1905,  i,  223;  1907,  i, 
433  ;  Zeitsch.  angew.  Chem.,  1905,  18,  164)  is  doubtful.  The  same 
author's  statement  that  carbon  dioxide  is  liberated  during  the  action 
of  nitrous  fumes  on  caoutchouc  is  correct,  but  the  quantity  evolved 
only  corresponds  with  roughly  0'3%  of  the  total  carbon  present  in  the 
caoutchouc  treated.  W.  H.  G, 
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West  African  Copals,  especially  Angola  and  Cameroon 
Copals.  Alexander  Tschirch  and  H.  Rackwitz  {Arch.  Fharm., 
1907,  245,  415—426.  Compare  Abstr.,  1897,  i,  92).— The  constants 
are  given  of  samples  of  copal  from  Sierra  Leone,  Accra,  Benin, 
Loango,  Congo,  and  Benguela. 

The  Angola  copal  examined  had  m.  p.  140 — 170°,  acid  number  135, 
saponification  number  155,  and  iodine  number  66.  The  copal  was 
extracted  with  ether.  From  the  ethereal  solution,  1%  aqueous 
ammonium  carbonate  did  not  extract  anything,  but  1  %  aqueous  sodium 
carbonate  extracted  :  (1)  amorphous  angocopalolic  acid,  CggH^gOg,  m.  p. 
85°,  acid  number  157,  corresponding  with  monobasicity  (the  silver  salt 
was  analysed),  saponification  number  155,  and  iodine  number  71,  corre- 
sponding with  one  double  bond,  precipitated  in  alcoholic  solution  by 
lead  acetate,  and  (2)  a  resinous  acid  not  so  precipitated.  By  evaporating 
the  ether  and  distilling  with  steam,  an  essential  oil,  b.  p.  140 — 160°, 
D  0  853,  passed  over,  whilst  yellow,  amorphous  a-angocopaloresen, 
CgoH^^Og,  or  CgoH^gOg,  m.  p.  63 — 65°,  remained  behind.  From  the 
residue  of  the  copal  insoluble  in  ether,  alcohol-ether  extracted,  in 
addition  to  traces  of  angocopalolic  acid,  yellow  jS-angocopaloresen, 
^25^88^4'  ^-  P-  ^^^ — 224°.  There  remained  insoluble  in  alcohol- 
ether  a  substance  resembling  bassorin,  soluble  in  aqueous  sodium 
hydroxide,  and  insoluble  inorganic  silicates.  In  100  parts  of  the  drug 
are  contained :  angocopalolic  and  other  acids,  soluble  in  ether,  64  ; 
essential  oil,  2  ;  a-angocopaloresen,  3  ;  acid  soluble  in  ether  (?),  5  ; 
^-angocopaloresen,  20  ;  substance  resembling  bassorin,  0*3  ;  ash,  5-7. 

The  Cameroon  copal  examined  had  m.  p.  105 — 125°,  acid  number 
126,  saponification  number  157,  and  iodine  number  68.  After 
extraction  with  ether  for  three  months,  aqueous  ammonium  car- 
bonate did  not  extract  anything  from  the  ethereal  solution,  but 
1%  aqueous  sodium  carbonate  extracted :  (1)  amorphous  cameroo- 
copalolic  acid,  CgjHggOg,  m.  p.  98 — 100°,  acid  number  160,  corre- 
sponding with  monobascity  (the  silver  salt  was  analysed  also),  saponi- 
fication number  188,  and  iodine  number  76*5,  corresponding  with 
one  double  bond,  precipitated  in  alcoholic  solution  by  lead  acetate;  and 
(2)  a  resinous  acid  not  so  precipitated.  By  evaporating  the  ether  and 
distilling  with  steam,  a  yellow  essential  oil,  b.  p.  145 — 155°,  D  0*830, 
was  driven  over,  whilst  viscous  a-cameroocojjaloresen  remained  behind. 
From  the  residue  of  the  copal  insoluble  in  ether,  alcohol-ether 
extracted  /3-cameroocopaloresen,  CggHggO^,  m.  p.  220 — 224°.  There 
remained  insoluble  in  alcohol-ether  a  substance  resembling  bassorin, 
soluble  in  aqueous  sodium  hydroxide,  and  an  insoluble  residue  largely 
inorganic  in  character.  In  100  parts  of  the  drug  are  contained  : 
cameroocopalolic  and  other  acids,  70 ;  essential  oil,  2 ;  a-cameroo- 
copaloresen,  3 ;  y8-cameroocopaloresen,  20 ;  substance  resembling 
bassorin,  3;  ash,  2.  C.  F.  B. 


Heerabol  Myrrh.  Oscar  von  Friedrichs  {Arch.  Pharm.,  1907, 
245,  427—457.  Compare  Kohler,  Abstr.,  1890,  1317;  Tucholka, 
Abstr.,  1897,  i,  584;  and  especially  Tschirch  and  Bergmann,  Abstr., 
1906,  i,  197  ;  Lewinsohn,  Abstr.,  1906, i,  972). — Commercial  samples  of 
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Myrrha    electa  were    examined,  and   consisted  of  yellowish-brown  to 
reddish-brown  pieces  with  a  waxy,  translucent  fracture. 

The  following  substances  were  isolated  from  it :  (1)  a  volatile  essential 
oil  (8-8%),  viscid,  yellow  to  yellowish-green,  D'MOll,  n^  1-5359, 
[ajo  -  73'9°,  acid  number  6-15,  and  ester  number  47*6.  From  this  oil, 
there  were  separated  formic  and  acetic  acids  and  a  crystalline  acid, 
m.  p.  159°,  which  was  not  volatile  with  steam,  m-cresol,  cuminaldehyde 
and  cinnamaldehyde,  and  the  crystalline,  monobasic  myrrholic  acid, 
^17^22^5'  ™'  P-  236°  (of  which  the  amorphous  silver,  lead,  and  copper 
salts  were  analysed),  and  the  sesquiterpene,  heerabolene,  CjgH.,^,  b.  p. 
130— 136°/16  mm.,  D^o  0-943,  n^^  1-5125,  a^  WW  in  100  mm.  tube, 
the  molecular  refraction  indicating  a  tricyclic  sesquiterpene;  this  yielded 
a  crystalline  dihydrochloride,  G^J^ 2^,21i.C\,  m.  p.  98 — 99°. 

(2)  That  part  of  the  resin  which  was  soluble  in  light  petroleum 
yielded  some  acetic  acid  when  submitted  to  dry  distillation. 

From  that  part  of  the  drug  insoluble  in  light  petroleum,  but  soluble 
in  ether,  the  following  constituents  were  separated  :  a-commiphoric 
acid,  Oj^HjgO^,  m.  p.  201 — 203°,  is  monobasic  ;  /3-commiphoric  acid, 
m.  p.  205°,  has  the  same  formula  and  basicity  ;  y-commiphoric  acid, 
Ci7H22^5'  ^'  P*  1^^ — 172°,  is  monobasic;  all  three  acids  are  amor- 
phous, yellow  to  brown,  cannot  be  acetylated,  and  do  not  contain 
methoxy-groups.  a-Heeraho-myrrhol,  CjgHggO^,  m.  p.  248 — 250°,  forms 
a  diacetyl  derivative  of  m.  p.  228°  (decomp.),  and  is  precipitated  from 
an  alcoholic  solution  by  lead  acetate ;  ^-heeraho-myrrhol,  CgoHo^.O^, 
m.  p.  168°,  forms  a  diacetyl  derivative.  Gommiphorinic  acid,  CggHggOg, 
m.  p.  135°,  is  brown,  amorphous,  and  monobasic  ;  the  barium  salt  is 
insoluble  in  water  and  alcohol.  A  yellow  alcohol,  Q^^^^f),^,  b.  p.  264°, 
which  forms  a  monoacetyl  derivative  of  b.  p.  243°,  and  is  volatile  with 
steam ;  and  the  non-volatile,  yellow,  amorphous  heerahoresen,  Q^^r^^O^, 
m.  p.  100 — 102°,  which  contains  one  methoxyl  group. 

The  part  of  the  drug  insoluble  both  in  light  petroleum  and  in  ether 
was  soluble  in  aqueous  sodium  carbonate.  It  was  separated  into 
(1)  brown,  amorphous,  monobasic  a-heeraho-myrrhololic  acid,  C^gHggO^, 
m.  p.  220 — 225°,  of  which  the  amorphous  silver  and  lead  salts  were 
analysed,  but  no  acetyl  derivative  could  be  prepared  ;  it  is  pre- 
cipitated in  alcoholic  solution  by  lead  acetate,  and  (2)  (i-myrrhololic 
acid,  CggHggOg,  m.  p.  187 — 190°,  not  so  precipitated,  brown,  amorphous, 
and  monobasic,  of  which  the  silver  salt  was  analysed. 

The  gum  had  [aj^  -f  23*8°  in  2%  aqueous  solution,  and  was  mixed 
with  an  enzyme  of  the  oxydase  group  ;  when  oxidised  with  nitric  acid, 
it  yielded  mucic  acid,  and  when  distilled  with  hydrochloric  acid, 
furfuraldehyde ;  hence  it  probably  contained  galactose  and  arabinose. 

No  bitter  principle*  was  detected,  but  the  volatile  oil  has  a  biting, 
unpleasant  taste.  C.  F.  B. 


Baptisia  Glucosides.  IV.  i/^-Baptisin.  K.  Gobter  {Arch. 
Pharm,,  1907,  246,  561—572.  Compare  Abstr.,  1897,  i,  627;  1898, 
i,  39;  1906,  i,  973). — The  presence  of  one  hydroxyl  group  in 
i/^-baptigenin  has  been  confirmed  by  the  preparation  of  the  benzoate, 
CiglljjOgBz,  crystallising  in  small,  white  needles,  m.  p.  216°. 
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The  substance  obtained  by  heating  the  sodium  derivative  of 
j/^-baptigenin  with  ethyl  iodide  and  alcohol  (compare  Abstr.,  1906,  i, 
973)  is  now  shown  to  have  the  composition  Cj^H^qO^,  and  is  named 
if/'baptigin  ;  it  crystallises  in  small,  colourless  plates,  m.  p.  172°  (not 
169°,  as  previously  stated).  It  yields  neither  an  acetyl  nor  a  benzoyl 
derivative,  and,  consequently,  cannot  contain  a  hydroxyl  group. 
Since  the  formation  of  j/'-baptigin  is  accompanied  by  the  production 
of  formic  acid,  it  follows  that,  i//-baptigenin  must  have  the  partially 
structural  formula  Cj^HgO^ICH'OH.  No  i/^-baptigin  results  on 
heating  sodium  i/^-baptigenin  with  ethyl  alcohol  alone,  and  in  the 
presence  of  ethyl  iodide  only  one-half  of  the  i/^-baptigenin  is  converted 
into  i//-baptigin.  What  probably  happens  in  the  latter  case  is  as 
follows  :  part  of  the  sodium  i/^-baptigenin  is  converted  into  the  ethyl 
ether,  which  is  then  hydrolysed,  with  the  formation  of  i//-baptigin  and 
ethyl  formate:  C^4H804:CH-OEt  +  H^O  =  C34Hio04  +  H-C02Et.  The 
ethyl  formate,  together  with  ethyl  alcohol,  reacts  with  more  sodium 
i/z-baptigenin,  forming  ethyl  ether,  sodium  formate,  and  i//-baptigenin  : 
Ci4H804:CH-ONa  +  H-COgEt  +  EtOH  =  Ci^HgO^iCH-OH  + 
H-COgNa  +  OEtg. 

The  substance,  C-^^^H^cP^,  previously  described  (Abstr.,  1898,  i,  39), 
is  now  shown  to  be  methylhaptigenetin,  and  is  formed  together  with 
formic  acid  on  hydrolysing  i//-baptigin  with  alcoholic  potassium  hydr- 
oxide. It  yields  on  acetylation  two  acetyl  derivatives,  colourless, 
rhomboidal  crystals,  m.  p.  about  123°,  and  colourless,  rectangular 
crystals,  m.  p.  148°.  These  could  not  be  isolated  in  a  pure  state,  but 
it  is  probable  from  an  analysis  of  the  mixture  that  the  compounds 
formed  are  triacetylmethylbaptigenetin  and  acetylanhydromethTjlhapti- 
genetin.  From  the  above  facts,  together  with  those  previously 
published  {loc.  cit.),  it  follows  that  baptigenetin  must  have  the 
partially  structural  formula  (I),  and  i^-baptigin  the  formula  (II). 
Since  i/^-baptigenin,  when  heated  with  potassium  hydroxide  solution, 
yields  baptigenetin,  formic  acid,  and  methyl  alcohol,  it  is  probable  that 
it  has  the  formula  (III)  : 

OTT/n  /^^e  /0-ch:ch-oh 

^^{V  ^0[1:4]  ^0[1:4] 

(I.)  (11.)  (HI.) 

When  heated  under  pressure  with  5%  hydrochloric  acid  at  200°  for 
two  hours,  methylhaptigenetin  yields  a  small  quantity  of  a  substance 
which  has  the  properties  of  catechol.  It  is  possible  therefore  that 
baptigenetin  is  a  derivative  of  diphenylene  oxide.  W.  H.  G. 

Ohitin.  Theodor  R.  Offer  (Biochem.  Zeitsch.,  1907,  7,  117—127). 
' — Chitin,  prepared  from  the  carapace  of  the  lobster  by  successive 
treatment  with  dilute  hydrochloric  acid,  boiling  10%  potassium  hydr- 
oxide, potassium  permanganate,  and  sodium  hydrogen  sulphite,  was 
hydrolysed  by  70%  sulphuric  acid  at  the  ordinary  temperature,  and 
yielded  two  amorphous  substances  of  the  composition  Cj^Hg^jOioNg.  One 
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of  these  is  acetyldiglucosamine,  m.  p.  194°  (decomp.),  soluble  in  water, 
and  optically  inactive.  The  other  is  insoluble  in  water,  gives  a  reddish- 
brown  coloration  with  iodine,  and  is  regarded  as  a  polymeride  of  the 
former  substance. 

In  acetyldiglucosamine,  one  amino-group  is  probably  acetylated, 
whilst  the  amino-group  of  the  second  glucosamine  molecule  is  condensed 
with  the  aldehyde  group  of  the  first. 

Ohitin  itself  is  regarded  as  a  highly  polymerised  acetyldiglucosamine. 

G.  B. 

Solanin  from  the  Seeds  and  Flowers  of  Solanum  Tuberosum. 
Amedeo  Colombano  {Atti  E.  Accad.  Lincei,  1907,i[v],  16,  ii,  683 — 690  j 
755 — 762.  Compare  Oddo  and  Colombano,  Abstr.,  1905,  i,  455). — 
From  a  study  of  the  physical  and  chemical  characters  of  various 
samples  of  solanin,  the  author  draws  the  conclusion  that  the  latter 
exhibits  properties  varying  with  the  source  from  which  it  is 
obtained.  Thus  solanin  extracted  from  Solanum  tuherosum  differs 
essentially  from  that  isolated  from  S.  sodomcBum,  the  two  products 
yielding  different  solanidms  when  treated  with  boiling  dilute  hydro- 
chloric acid.  T.  H.  P. 

Phylloxanthin.  Leon  Marchlewski  {Biochem.  Zeitsch.,  1907,  7, 
282—285.  Compare  Abstr.,  1907,  i,  69,  71,  784,  787,  865,  866,  867, 
948). — Polemical.  The  identity  of  certain  chlorophyll  derivatives 
described  by  Tsvett  and  Willstatter  is  discussed,  and  the  former's 
spectroscopic  results  with  phylloxanthin  are  described  as  incorrect, 

W.  D.  H. 

Rottlerin.  Franz  Herrmann  {Arch.  Pharm.,  1907,  245,  572—585. 
Compare  A.  G.  Perkin,  Trans.,  1893,  63,  975;  1895,  67,  230;  Telle, 
Abstr,  1906,  i,  973;  1907,  i,  435;  Thorns,  Abstr.,  1907,  i,  545).— 
Perkin's  isorottlerin  is  considered  to  be  impure  rottlerin ;  his  formula, 
CggHg^Og,  for  the  latter  compound  is,  however,  confirmed.  Rottlerin 
in  alkaline  solution  yields,  on  oxidation  with  hydrogen  peroxide  at  75°, 
cinnamic  and  benzoic  acids.  2:4:  6-Trihydroxytoluene  results  on  de- 
composing rottlerin  with  concentrated  potassium  hydroxide  solution  at 
150°;  the  same  compound  is  also  formed  together  with  2:4:6- 
trihydroxy-m-xylene,  acetic  acid,  and  a  tarry  substance  by  heating  a 
solution  of  rottlerin  in  15%  aqueous  sodium  hydroxide  a  short  time 
with  zinc  dust.  The  tarry  substance  is  oxidised  in  alkaline  solution 
by  hydrogen  peroxide,  with  the  formation  of  a  dibasic  acid,  Cjij-HjgO^, 
crystallising  in  slender,  colourless  needles,  m.  p.  184°;  the  silveo'  salt, 
Cj^Hj^O^Agg,  and  ethyl  ester,  crystallising  in  needles,  m.  p.  115°,  were 

^  -jyj-  prepared.    The  acid  is  converted  by  cold  fuming 

yv  nitric  acid  into  a  c^mi^ro- derivative, 

■CH,-/\  _  C„H,A(NO,)„ 

I       J        crystallising  in  small,  colourless,  rhombic  plates, 

Yt)  TT  CO  TT  ^'   P'    ^^^°  J    ^^^    corresponding    amine    forms 

2  2       hone-shaped  crystals.      The  o?i6romo-derivative 

Ci^Hj^O^Brg,  results  on  treating  the   acid   with   bromine   in  glacial 
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acetic  acid;  it  forms  btellate  crystals,  m.  p.    172 — 173°.     It  is  pro- 
bable that  the  acid  has  the  formula  given  on  p.  99.  W.  H.  G. 


Cinchona  Alkaloids.  VIII.  Constitution  of  Cinohonine. 
Paul  Rabe  [with  Otto  Buchholz]  {Ber.,  1908,  41,  62— 70).— The 
base,  Cic)H2oON2  (Abstr.,  1907,  i,  954),  obtained  by  oxidising 
cinchonine  with  chromic  acid,  is  termed  cinchoninone  in  order  to 
indicate  its  relation  to  tropinone  and  codeinone.  It  is  amphoteric  in 
character,  and  exhibits  keto-enolic  tautomerism,  since  it  yields  both  an 
oxime  and  an  0-benzoyl  derivative.  It  is  readily  reduced,  and  under 
special  conditions  can  be  converted  back  into  cinchonine;  under 
normal  conditions,  however,  a  rupture  of  the  molecule  occurs  during 
the  reduction. 

Nitrous  acid  (amyl  nitrite)  decomposes  the  ketonic  base,  yielding 
cinchonic  acid  and  an  oxime,  Cf^NHjglN'OH,  a  reaction  which  is 
analogous  to  the  formation  of  diacetylmonoxime  from  ethyl  methyl- 
acetoacetate.  The  presence  of  the  grouping  ■-CO*CH<[  is  thus 
established.  The  oxime,  when  hydrolysed,  yields  meroquinenine,  and, 
assuming  Koenig's  formula  for  this  compound,  the  following  con- 
stitutional formulae  are  deduced  for  the  oxime,  C^NHjg'NOH,  and 
cinchoninone : 


CHg-CH-CH-CHICHg 


ch,-ch-ch-ch:cil 


CHs 
H0-N:0 N— OH, 


ir. 


CHo 


CgHgN-CO-CH-N- 


OHo. 


Cinchoninoneoxime^  C19H21ON3,  obtained  by  the  action  of  free 
hydroxylamine  on  the  ketone  in  a  strongly  alkaline  solution,  forms  a 
pale  yellow,  amorphous  powder,  m.  p.  105 — 110°.  It  yields  a 
methiodide,  C,gH2iON3,MeI,  which  has  no  definite  m.  p.  ;  it  begins  to 
soften  at  135°,  and  decomposes  at  145 — 150°.  The  benzoyl  derivative, 
C26H24O2N2,  of  the  base  crystallises  from  light  petroleum  in  colourless 
needles,  m.  p.  131°;  it  is  readily  hydrolysed  by  alkalis,  and  possesses 
very  feeble  basic  properties.  Cinchoninone  methiodide  also  yields  a 
benzoyl  derivative,  CggHg^OgNgjMel,  which  is  hydrolysed  when  boiled 
with  alcohol. 

A  75%  yield  of  a! -oximino- ^-vinyl-quinuclidine  (formula  I  above)  is 
obtained  by  the  action  of  amyl  nitrite  and  sodic  ethoxide  on  the 
ketone;  it  crystallises  from  ethyl  acetate  or  a  mixture  ol'  ether  and 
light  petroleum  (b.  p.  40°)  in  colourless  prisms  or  needles,  m.  p. 
146—147°,  and  yields  a  methiodide,  QQ\l^f>^.~,,^lQ\,  m.  p.  224° 
(decomp.).  J.  J.  S. 

Alkaloids  and  Bitter  Principles  of  Calumba  Root.  VIII. 
Karl  Feist  (Arch.  Pharm.,  1907,  245,  586—637.  Compare  Gadamer, 
Abstr.,  1903,  i,  50;  1906,  i,  976).— Three  alkaloids  have  been  ob- 
tained from  calumba  root,  namely,  columbamine,  jateorrhizine,  and 
palmatine.  Giinzel's  work  on  columbamine  (Abstr.,  1906,  i,  976) 
has  been  confirmed  ;  further  investigation  has  shown  that  columb- 
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amine  contains  a  hydroxyl  group  in  addition  to  the  four  -OMe  groups  ; 
columbamine  iodide  consequently  has  the  partly  structural  formula : 
Ci7H9NI(OMe)4-OH. 

Jateorrhizine  iodide,  which  has  the  empirical  formula  C20H20O5NI, 
is  found  to  contain  three  -OMe  groups  and  two  hydroxyl  groups,  so 
that  the  formula  may  be  written  C\7H9NI(OMe)3(OH)2 ;  in  fact, 
columbamine  is  a  monomethyl  ether  of  jateorrhizine,  since  the  mono- 
methyl  ether  of  columbamine  is  identical  with  the  dimethyl  ether  of 
jateorrhizine.  Both  columbamine  and  jateorrhizine,  also  their 
methyl  ethers,  are  very  similar  to  berberine,  yielding  colourless  tetra- 
hydro-derivatives,  &c.  The  methyl  ether  of  columbamine  yields,  on 
oxidation  with  potassium  permanganate,  corydaldine  (Dobbie  and 
Lauder,  Trans.,  1902,  81,  145)  together  with  a  trimethoxy-o-phthalic 
acid.  The  acid,  which  was  not  obtained  in  a  pure  state,  melted  at 
almost  the  same  temperature  as  gallocarboxylic  acid  trimethyl  ether 
(3:4: 5-trimethoxy-o-phthalic  acid),  but  crystallised  in  a  different 
form.  Should  the  two  acids  on  further  investigation  be  proved  to  be 
identical,  then  salts  of  columbamine  methyl  ether  must  be  represented 
by  formula  I.  If  not,  the  only  other  trimethoxy-o-phthalic  acid 
possible  is  3  :  4  : 6-trimethoxy-o-phthalic  acid,  and  salts  of  columbamine 
methyl  ether  would  then  have  the  formula  II  : 

OMe  OMe 

|^>^^  OMe  f>^^^ 

I.  OMeA/^c/V  n.  f\/\c/Y 

OMe        I  OMe        I 

X  X 

The  third  alkaloid,  palmatine,  only  small  quantities  of  which  are 
present  in  calumba  root,  closely  resembles  berberine;  it  contains  four 
OMe  groups,  but  no  hydroxyl  group,  and  the  iodide  has  the  formula 
CjyHjQ0.^NI(0Me)4;  the  relationship  existing  between  this  alkaloid 
and  columbamine  is  not  yet  known. 

The  discovery  of  a  second  bitter  principle  in  calumba  root,  named 
provisionally  "bitter  principle  II,"  led  to  an  investigation  of  columbin. 
The  value  obtained  for  the  mol.  wt.  of  the  latter  compound  by  the 
boiling-  and  freezing-point  methods  varied  considerably  with  the 
solvent  employed;  consequently,  the  mol.  wt.  of  this  substance  is  still 
unknown  (compare  Ulrich,  Abstr.,  1907,  i,  331).  Owing  to  the 
similarity  of  the  two  substances,  it  is  possible  that  the  columbin 
hitherto  investigated  has  been  contaminated  with  ''bitter  principle  II." 

Columbamine  nitrate,  C2iH2208N2,2  JHgO,  crystallises  in  lemon-yellow 
needles,  m.  p.  232°;  the  platinichloride,  {0^^^-fir^)2,'^^iQ\Q,  is  a 
yellow  powder,  m.  p.  238°  (decomp.) ;  the  aurichloride  forms  slender 
needles,  m.  p.  220°  (decomp.).  Concentrated  solutions  of  columbamine 
sulphate  or  nitrate  yield  on  treatment  with  strong  aqueous  potassium 
hydroxide  the  inner  anhydride  of  columbamine,  which  crystallises  in 
violet- black  prisms,  commences  to  melt  at  190°,  and  decomposes  above 
this  temperature.     Tetrahydrocolumbamine  is  most  readily  prepared 
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by  the  reduction  of  eolumbamine  nitrate  ;  the  sulphate  crystallises  in 
white,  silky  needles  ;  the  chloride  forms  a  colourless,  crystalline  powder, 
commences  to  melt  at  150°,  and  is  completely  molten  at  215°.  All 
attempts  to  separate  tetrahydrocolumbamine  into  its  optically  active 
components  were  unsuccessful.  Columbamine  chloride  reacts  with 
benzoyl  chloride,  yielding  a  substance,  obtained  as  a  light  yellow, 
crystalline  powder,  m.  p.  152°.  In  pyridine  solution,  however,  a 
substance,  obtained  as  a  light  yellow  powder,  m.  p.  212 — 213°,  is 
formed.  Acetyl  chloride  reacts  with  columbamine  chloride  in  pyridine, 
forming  a  substance  (acetyl  derivative  X)  which  crystallises  in  slender, 
yellow  needles,  m.  p.  220°  (decomp.). 

None  of  these  substances  was  obtained  in  a  pure  state.  That 
columbamine  contains  a  hydroxyl  group  is  shown  by  the  preparation 
of  the  methyl  ether ;  the  iodide  of  columba7nine  methyl  ether, 

Ci7H9NI(OMe)5, 
results  on  heating  columbamine  iodide  with  potassium  hydroxide, 
methyl  alcohol,  and  methyl  iodide  in  a  sealed  tube  at  1 00° ;  it  crystal- 
lises in  prisms,  m.  p.  238 — 240° ;  the  sulphate  results  on  treating 
columbamine  iodide  with  methyl  sulphate  in  the  presence  of  alkali ; 
the  nitrate  crystallises  in  slender,  light  yellow  prisms,  m.  p.  236° 
(decomp.).  A  concentrated  solution  of  the  sulphate,  when  treated  with 
50%  aqueous  potassium  hydroxide,  yields  the  \\i-form  of  columbamine 
methyl  ether;  it  crystallises  in  light  yellow  prisms,  m.  p.  136°. 
Columbamine  methyl  ether  yields  with  chloroform  an  additive  com- 
pound, C22H2305N,CHCl3,  forming  small,  light  grey  crystals,  m.  p.  182°, 
and  with  acetone  an  additive  compound,  obtained  as  a  dirty  yellow, 
fine,  crystalline  powder. 

Tetrahydrocolumbamine  methyl  ether  is  obtained  by  reducing  the 
nitrate  of  columbamine  methyl  ether ;  it  crystallises  in  colourless 
prisms,  m.  p.  148°. 

Columbamine  methyl  ether  yields,  on  oxidation  with  aqueous 
potassium  permanganate,  corydaldine,  a  trimethoxyphthalic  acid, 
CgH(OMe)3(C02H)2,  crystallising  in  colourless,  slender  needles, 
m.  p.  200°,  and  an  acid  containing  nitrogen,  crystallising  in  colourless 
prisms,  m.  p.  200 — 202°.  The  composition  of  the  latter  acid  is  not 
yet  known;  its  hydrochloride  forms  colourless  needles,  m.  p.  208° 
(decomp.),  and  aurichloride  crystallises  in  slender,  light  yellow  needles, 
m.  p.  186°  (decomp.).  In  order  to  compare  the  above  trimethoxy- 
phthalic acid  with  gallocarboxylic  acid  methyl  ether  (3:4:  b-tri- 
methoxyphthalic  acid),  this  compound  was  prepared  by  treating  the 
acid  with  diazomethane  in  ethereal  solution,  and  hydrolysing  the 
dimethyl  ester  so  formed  with  alcoholic  potassium  hydroxide;  it 
crystallises  in  small,  colourless,  rhombic  plates,  m.  p.  195°.  Gallo- 
carboxylic acid  yields  on  treatment  with  methyl  sulphate,  in  the  presence 
of  alkali,  a  substance,  probably  a  monomethyl  ether,  ^^rfi^iO'^Q), 
crystallising  in  colourless  needles,  m.  p.  251°. 

Jateorrhizine  iodide,  C2qH2o05NI,H20,  crystallises  in  reddish-yellow 
needles,  m.  p.  208 — 210°;  the  corresponding  chloride  crystallises  from 
water  with  ^H20  in  light  yellow  needles,  m.  p.  206°,  and  from  alcohol 
with  IH2O  in  copper-coloured  needles,  m.  p.  206°;  the  sulphate 
forms  brownish-yellow  prisms ;  the  nitrate  crystallises  in  glistening. 
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golden-yellow  needles,  m.  p.  225°  (decomp.).  The  latter  salt  yields,  on 
reduction,  tetrahydrojateorrhizine,  C20H23O5N,  crystallising  in  colourless 
needles,  m.  p.  206°.  Jateorrhizine  iodide  yields  on  methylation  a 
dimethyl  ether  identical  with  columbamine  methyl  ether  iodide. 

Palmatine  iodide^  Q^>jH^fi^l{0'KQ)^,  remains  undissolved  on 
treating  the  mixture  of  iodides  of  the  alkaloids  obtained  from 
calumba  root  with  aqueous  sodium  hydroxide ;  it  crystallises  in 
slender,  yellow  needles,  m.  p.  238 — 240°  (decomp.).  The  corre- 
sponding nitrate,  C2iH220gN'N03,l  JHgO,  forms  slender,  lemon-yellow 
needles,  m.  p.  238 — 240°.  Reduction  of  this  salt  leads  to  the  formation 
of  tetrahydropalmatine,  Q^i^^S^&^i  crystallising  in  colourless  leaflets, 
m.  p.  145° ;  the  aurichloride,  C2iH250gN,HAuCl4,  forms  small,  cinna- 
mon-brown crystals. 

An  alcoholic  extract  of  calumba  root  yields  on  evaporation  a  mixture 
of  orange-red  prisms  and  nodular  aggregates  of  yellow  crystals.  The 
orange-red  substance  was  found  on  investigation  to  be  jateorrhizine 
chloride  with  2H2O.  The  yellow  substance  was  found  to  be  a  mixture 
of  columbamine  nitrate  with  some  "  bitter  principle  II."  The  latter 
substance  crystallises  in  prisms,  m.  p.  246°  (decomp.),  and  is  a  lactone. 
In  agreement  with  the  statement  of  Ulrich  {loc.  cit.),  columbic  acid 
was  not  detected  in  the  alcoholic  extract.  W.  H.  G. 

woSparteine,  an  Isomeride  of  Sparteine.  Charles  Moureu  and 
Amand  Valeur  {Compt.  rend.^  1907,  145,  1343 — 1345.  Compare  this 
vol.,  i,  44). — isoSparteine,  Ci5H2gN2,  obtained  by  treating  the  hydriodide 
{loc.  cit.)  with  sodium  hydroxide,  is  a  colourless,  almost  odourless  oil,  b.  p. 
177-5— 177°  (corr.)/16-5  mm.,  [aj^  -25*01°  in  10%  alcohol  solution, 
D7102793,n^j51*53319;  the  dihydrochloride  is  a  deliquescent,  crystalline 
solid  ;  the platinichlo7'ide,  Cj5H20N2,H2PtClg,  1*51120,  forms  silky  tufts  of 
crystals,  blackens  at  230°,  and  decomposes  at  257 — 260° ;  the  sulphate 
forms  a  thick  syrup,  soluble  in  water  or  the  alcohols,  and  insoluble  in 
acetone  or  ether;  the  hydriodide,  m.  p.  202°  (corr.),  has  a^,  —  33*2°  in 
5-5%methyl-alcoholic  solution;  the dihydriodide,  Cj5H2gN2,2HI,H20,  is 
a  crystalline  salt,  optically  inactive,  and  yields  the  hydriodide  on  treat- 
ment with  sodium  carbonate  ;  the  picrate,  C-^r,'il26^2y^^6^3^7^s^  crystal- 
lises in  needles,  and  has  m.  p.  178°  (corr.).  isoSparteine  methiodide  (loc. 
cit.)  cannot  be  obtained  by  the  action  of  methyl  iodide  on  the  base  ;  it  is 
a  crystalline  salt,  m.  p.  232°  (corr.),  [ajo  -  18*39°  in  1*25%  aqueous  solu- 
tion, or  — 16*79°  in  6*2%  methyl-alcoholic  solution  ;  the  hydriodide, 

C,5H2gN2,Mel,HI,H20, 
loses  its  water  of  crystallisation  at  145°,  decomposes  with  loss  of  Mel 
at  220 — 225°,  and  has  a^  -  11*80°  in   aqueous  solution. 

isoSparteine  is  a  saturated  ditertiary  base ;  it  does  not  reduce  acid 
permanganate  solution,  and  on  treatment  with  hydrogen  iodide  does 
not  yield  methyl  iodide  ;  the  compound  therefore  contains  methyl  groups 
associated  with  nitrogen  (Herzig  and  Meyer,  Abstr.,  1896,  i,  68). 

M.  A.  W. 

Synthesis  of  Pyrrole  and  Piperazine  Derivatives  from  the 
Three  Nitroanilines.  Walther  Borsche  and  J.  Campher 
TiTSiNGH  {Ber.,  1907,  40,  5008— 5017).— The  three  nitroaniKnes,  dis- 


T     -">N.CeH,.NO,. 
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solved    in    acetic   acid,   react    with    ethyl    phenacylacetate    to   give 
pyrrole  derivatives  of  the  following  constitution : 
C02Et-C=CMe. 
CHICPh- 

The  yield  in  the  case  of  the  meta-  and  para-compounds  is  about  70%, 
but  is  much  less  from  the  ortho-derivative.  Paal  {Hahilitations- 
schrijt,  Wurzburg,  1890)  found  that  o-nitroaniline  did  not  react  with 
ethyl  phenacylacetate. 

Ethyl-b-phenyl- 1  -Ya-nitrophenyl-2  -methylpyrrole-Z  -  cai^hoxylate  forms 
citron-yellow,  rhombic  plates,  m.  p.  146 — 147°;  zinc  chloride  and 
hydrogen  chloride  reduce  it  to  the  corresponding  base,  ethyl -b-phenyl- 
l-m-aminophenyl-2-niethylpyrrole-3-carboxylate,  crystallising  in  colour- 
less needles,  m.  p.  145°,  which,  when  diazotised  and  combined  with 
phenol,  forms  an  orange  hydroxyazo-comipound. 

The  corresponding  ip-nitrophenylpyrrole  derivative  forms  yellowish- 
red,  thick  plates,  m.  p.  116 — 117°,  and  the  ^-aminophenylpyrrole 
compound,  colourless,  matted  needles,  m.  p.  161 — 162°.  The  o-nitro- 
phenylpyrrole  compound  gives  yellow  needles,  m.  p.  96 — 97°,  and  the 
o-aminophenyl  derivative,  m,  p.  109°,  decomposes  rapidly  in  the 
atmosphere,  becoming  red. 

s-Bis-m-nitrophenylaminoethane,  C2H4(NH*CgH4'N02)2  (compare 
Gattermann  and  Hager,  Abstr.,  1884,  1142),  prepared  by  the  inter- 
action of  77z-nitroaniline  and  ethylene  dibromide  in  presence  of  sodium 
acetate  at  150°,  whereby,  contrary  to  the  experience  with  aniline,  no 
cyclic  compound  is  formed,  has  m.  p.  206 — 208°.  The  corresponding 
tetra-amine  crystallises  in  colourless,  glistening  plates  or  flat  needles, 
m.  p.  107°,  and  forms  a  ^e^ra-ace^a^e  separating  in  colourless  needles, 
m.  p.  272°. 

l^-Di-va-nitrophenylpiperazine 

N02-CeH,-N<^^2;CH,^N-C,H,-N02, 

prepared  by  further  heating  of  nitrophenylaminoethane  with  ethylene 
dibromide,  forms  brownish-yellow  needles,  m.  p.  220°.  s-Bis-jo-nitro- 
phenylaminoethane  (compare  Jedlicka,  Abstr.,  1893,  i,  699)  is  obtained 
in  small  quantity  only  by  this  reaction.  Still  worse  is  the  yield  in  the  case 
of  the  o-compound  (compare  Jedlicka,  loc.  cit.),  due  to  the  decrease  in 
basicity  and  less  tendency  to  form  quaternary  ammonium  compounds. 
m-Nitroaniline  reacts  with  chloroacetic  acid  to  form  a  mixture 
of  m-nitrophenylglycine,  N02-CgH4'NH*CH2'C02H,  a  yellow  compound, 
m.  p.  158 — 159°,  and  m-nitrophenylglycine-Ta'nitroanilide, 

N02-C6H4-NH-CH2-CO-NH-C6H4-N02, 
a  brown,  crystalline  powder,  m.  p.  201 — 202°.    j9-Nitroaniline  reacts 
similarly  to  give  ^-nitrophenylglycine,  m.  p.   225°,  and  ^-nitrophenyl- 
glycine-'p-nitroanilide,  m.  p.  260°.     o-Nitroaniline,  on    the  other  hand, 
gave  only  traces  of  o-nitrophenylglycine.  E.  F.  A. 

Catalytic  Action  of  Finely-divided  Metals  on  Nitrogen 
Compounds.  Maurice  Padoa  and  C.  Chiaves  (Atti  R.  Accad. 
Lincei,  1907,  [v],  16,  ii,  762—766.  Compare  Abstr.,  1907,  i,  722).— 
When  carbazole  is  heated  at  200 — 220°  for  twelve  to  eighteen  hours  in 
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hydrogen  under  8 — 10  atmospheres  pressure,  and  in  presence  of  reduced 
nicke],  the  following  products  are  obtained  :  (1)  a  base,  which  yields  a 
platinichloride,  m.   p.   213°  (decomp.) ;  and  (2)  2  :  Z-diethylindole  (1), 

CgH4<^^TT!^CEt,  which  crystallises  from  light  petroleum  in  scales, 

m.  p.  95°,  and  forms  a  dark- red  picrate,  m.  p.  172 — 173°,  and  a  picryl 
chloride  compound,  Ci2Hi5N,C6H2CI(N02)3,  m.  p.  117°.         T.  H.  P. 

The  Melting  Point  of  Phenylhydrazine  and  of  Certain 
Osazones.  Emil  Fischer  (^en,  1908,  41,  73 — 77). — Phenylhydrazine 
was  purified  by  fractional  distillation  at  15 — 20  mm.,  solidification  and 
removal  of  the  liquid  portion  (repeated  four  times),' crystallisation  from 
anhydrous  ether  at  low  temperatures,  and  finally  by  distillation  under 
0*5  mm.  pressure.  The  melting  point  of  the  product,  as  determined  by 
stirring  with  a  normal  thermometer,  was  found  to  be  +19  6°. 

For  ordinary  purposes,  it  is  sufficient  to  crystallise  the  base  once  or 
twice  from  its  own  volume  of  pure  ether  and  then  to  distil  once  under 
a  pressure  of  10 — 20  ram.  The  base  should  be  coloured  pale  yellow,  and 
should  dissolve  in  ten  times  its  vol.  of  a  mixture  of  50%  acetic  acid  (1 
part)  and  water  (9  parts).  In  the  preparation  of  osazones,  it  is  an  advan- 
tage to  use  the  old  method,  namely,  a  mixture  of  2  parts  of  phenyl- 
hydrazine  hydrochloride  and  3  of  sodium  acetate,  as  the  sodium  chloride 
thus  formed  facilitates  the  formation  of  the  osazone.  The  phenyl- 
hydrazine  hydrochloride  must  be  colourless,  and  if  coloured  should  be 
crystallised  from  alcohol. 

The  melting  points  of  osazones  depend  to  a  certain  extent  on  the 
manner  in  which  the  substances  are  heated.  The  previous  melting 
points  are  confirmed,  namely,  205°  or  208°  (corr.)  for  phenylglucosazone, 
when  the  osazone  is  heated  fairly  rapidly.  Tutin's  value  of  217° 
{Proc,  1907,  23,  250)  could  not  be  obtained. 

Certain  phenylhydrazones,for  example,  pyruvic  acid  phenylhydrazone, 
which  decompose  when  heated,  melt  differently,  according  to  the  rate 
at  which  they  are  heated.  J.  J.  S. 

Action  of  Phenylhydrazine  on  Dibromopyrotartaric  Acid. 
Fritz  Fighter  and  Markus  Guggenheim  [and,  in  part,  Ludwig 
Brasch]  {J.  pr.  Chem.,  1907,  [ii],  76,  545— 551).— The  action  of 
phenylhydrazine  on  dibromopyrotartaric  acid  in  hot  aqueous  solution 
leads  to  the  formation  of  the  phenylhydrazone  of  /3-aldehydopropionyl- 
phenylhydrazide  (Perkin  and  Sprankling,  Trans.,  1899,  75,  11; 
Ellinger,  Abstr.,  1904,  i,  639).  As  Reitter  and  Bender  have  found 
this  substance  to  be  formed  also  by  the  action  of  phenylhydrazine  on 
aconic  acid  (Abstr. _,  1905,  i,  669),  the  interaction  of  phenylhydrazine 
and  dibromopyrotartarfc  acid  takes  place  probably  in  two  stages,  the 
first  consisting  of  the  formation  of  phenylhydrazine  hydrobromide  and 
aconic  acid.  When  boiled  with  mercuric  oxide  in  alcoholic  solution, 
the  phenylhydrazone-hydrazide  is  oxidised,  forming  the  diphenyldi- 
hydrotetrazone  of  /8-aldehydopropionylphenylhydrazide, 
N2Ph2(N:CH-CH2-CH2-CO-N2H2Ph)2, 
which  separates  in  yellowish-  or  reddish-brown  crystals,  m.  p.  122°, 
gives  with  concentrated  sulphuric  acid  a  brown  coloration  becoming 
blue  and  finally  violet,  and  when  heated  with  phenylhydrazine  on  the 
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water-bath  is  reduced  to  the  phenylhydrazone-hydrazide ;  the 
diphenyldihydrotetrazone  is  formed  also,  but  in  smaller  yields,  if  a 
current  of  air  is  passed  through  a  hot  alcoholic  solution  of  the 
phenylhydrazone-hydrazide.  When  treated  with  concentrated  hydro- 
chloric acid  in  the  cold,  the  diphenyldihydrotetrazone  is  hydrolysed, 
forming  the  diphenyldihydrotetrazone  of  )8-aldehydopropionic  acid, 
which  crystallises  in  colourless  leaflets,  m.  p.  160^.  As  this  substance 
has  not  an  acid  reaction  and  does  not  react  with  barium  carbonate, 
but  forms  a  readily  soluble,  yellowish-white  salt  when  boiled  with 
aqueous  baryta,  it  is  considered  to  have  the  constitution  : 

The  i^-bromophenylhydrazone  of  ^-aldehydopropionyl-/>-bromophenyl- 
hydrazide,  CgH^Br-NH-NIOH-CHg-CHg-CO-NgHg-CeH^Br,  prepared 
by  the  action  of  jt?-bromophenylhydrazine  on  dibromopyrotartaric  acid, 
crystallises  in  white  needles,  m.  p.  206°. 

The  p  -  tolylhydrazone  of  p  -  aldehydopropionyl  -p  -  tolylhydrazide, 
CigHggON^,  crystallises  in  glistening  leaflets,  m.  p.  217°,  and,  on 
oxidation  by  means  of  a  current  of  air  in  alcoholk;  solution,  yields  the 
di-^-tolyldihydroteirazone,  CggH^gOgNg,  crystallising  in  yellow  needles, 
m.  p.  153°.       ^  G.  Y. 

Hofmann's  Reaction  with  Amides  and  Hydrazine  Derivatives 
of  Carbonic  Acid.  August  Darapsky  (/.  pr.  Ghem.,  1907,  [ii], 
76,  433—466.  Compare  Schestakoff,  Abstr.,  1905,  i,  332).— A 
detailed  account  of  work  previously  published  (Abstr.,  1907,  i,  729). 
The  following  facts  are  new. 

Benzoylsemicarbazide  is  best  prepared  by  the  action  of  potassium 
cyanate  on  benzoylhydrazide  in  glacial  acetic  acid  solution ;  it  is  not 
oxidised  to  the  azocarbonamide  by  chromic  acid,  and  when  treated  with 
sodium  hypochlorite  yields  nitrogen,  carbon  dioxide,  and  benzoic 
acid. 

jo-Bromophenylazocarbonamide  sinters  at  160°,  m.  p.  177°  (m.  p.  165°  : 
Hantzsch  and  Glogauer,  Abstr.,  1898,  i,  78).  The  action  of  sodium 
hypochlorite  on  jo-methyl-,  jt?-bromo-,  and  ;?-nitro-phenylazocarbonamide 
leads  to  the  formation  of  the  corresponding  azoimides  together  with 
small  amounts  of  the  s-azo-compounds. 

^-Naphthylazoimide  (Culmann  and  Gasiorowski,  Abstr.,  1889, 1156) 
crystallises  in  white  prisms,  m.  p.  31 — 32°. 

as-Dibenzyl-  and  as-diethyl-carbamides  do  not  yield  the  as-disubsti- 
tuted  hydrazines  when  treated  with  sodium  hypochlorite. 

Benzoylhydrazide  is  converted  by  the  hypochlorite  into  benzylidene- 
benzoylhydrazone,  or  dibenzoylhydrazide,  and  azodibenzoyl,  depending 
on  the  conditions  of  the  reaction.  G.  Y. 

Conversion  of  the  Azine  of  l-MethylcycZohexone-S-one  into 
l-Methylcyc/ohexyl-S-hydrazine.  Nicolai  M.  Kijner  (J.  Russ. 
Phys.  Chem.  Soc,  1907, 39,  Ghem.,  1240—1245.  Compare  Abstr.,  1900, 
i,  277,  333). — The  azine  is  prepared  by  the  action  of  hydrazine  hydrate 
on  methylc^c/ohexanone,  b.  p.  170— 172°/770  mm.,  aj,  +1-52° 
(100  mm.),  but  when  the  azine  is  decomposed  with  hydrochloric  acid  it 
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yields  methylc?/c^ohexanone,  b.  p.  169-57750  mm.,  and  a^  +  12-20°.  The 
alcoholic  solution  of  the  azine  is  reduced  readily  by  sodium,  forming 
methylcyc^ohexylamine,  b.  p.  154 — 155°,  au  —1*70°  (100  mm.),  and 
methylcyclohexahydrazone  methylcjclohexanone, 

CHMe<d^g2t>cH-NH-N:C<i^^2]3>CHMe, 

b.  p.  214°/90  mm.,  a  thick,  pale  greenish-yellow  liquid,  ao  -26*54° 
(100  mm.).  When  treated  with  dilute  acids,  it  decomposes,  forming 
methylcyc/oliexanone  and  a  salt  of  methylc?/c^ohexylhydrazine, 
which  with  alkalis  forms  the  free  methylcycZohexylhydrazine,  b.  p. 
209-5— 210'5°/760  mm.,  Ds'^  0-9274,  n^^' 1-4786,  [a\  -9-66°.  It  is  a 
colourless  liquid,  becoming  thick,  but  not  crystallising,  at  —  20°.  It 
combines  with  hydrochloric  and  sulphuric  acids,  and  also  with 
benzaldehyde  and  menthone.  The  com;?owrio^, NHPh'CS'NH-NH'C^Hjg, 
crystallises  in  long  needles,  m.  p.  135°,  [a]o  -  17-66°.  Methylc?/c/o- 
hexane  has  <  1-4228.  Z.  K. 

Stereochemistry  of  Indigotin.  K.  George  Falk  and  John  M. 
Nelson  {J.  Amer.  Chem.  Soc,  1907,  29,  1739— 1744).— From  the 
consideration  of  a  number  of  compounds  containing  a  double  bond, 
and  existing  in  two  stereoisomeric  modifications,  it  is  inferred  that,  if 
one  of  the  isomerides  is  coloured,  the  other  will  either  be  colourless  or 
of  a  different  colour  from  the  first. 

Indigotin  has  the  constitution :  CgH^^^v^TT^CIC^cCjt^TT^CgH^,  the 

carbonyl  groups  being  in  the  cis-position,  since  the  compound  yields 
only  a  mono-oxime  (fhiele  and  Pickard,  Abstr.,  18y8,  i,  493).  There 
is  a  possibility  of  the  existence  of  a  ^rcms-isomeride, 

which  would  be  expected  to  have  a  different  colour  from  that  of 
ordinary  indigo. 

Liebermann  and  Dickhuth  (Abstr.,  1892,  480)  have  described  a  red 
diacetylindigotin.  It  is  suggested  that  a  stereoisomeric  change  takes 
place  during  the  formation  of  this  compound,  and  that  it  has  the 
^rcms-configuration.  Similarly,  the  ^raws-structure  is  proposed  for 
other  red  indigotin  derivatives.  Liebermann  and  Dickhuth's  work  has 
been  repeated,  and  their  results  confirmed.  A  general  scheme  is  given 
of  the  relations  between  the  acetyl  derivatives  of  indigo  and  the  best 
methods  of  passing  from  one  compound  to  another.  Liebermann  and 
Dickhuth  regarded    a-diacetylindigo-white    as   containing  the    group 

•CO'CH'CH'CO*,    and    the   /S-compound   as    containing    the    group, 

•C(OH)IO'CiC(OH)*.*  It  is  considered  more  likely,  however,  that  the 
a-form  is  internally  compensated,  and  that  the  /3-form  is  a  racemic 
mixture  capable  of  resolution  into  its  optically  active  components. 

E.  G. 

Electrolytic  Reduction  of  Indigotin.  Henri  Chaumat  {Compt, 
rend.,  1907,  145,  1419 — 1421). — Indigotin  can  be  readily  reduced  by 
electrolytic  hydrogen  when  it  is  intimately  associated  with  the  cathode 
of  a  cell  in  which  sodium  carbonate  solution  is  undergoing  electrolysis, 
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For  this  purpose,  the  indigotin,  in  a  fine  state  of  division,  mixed  with 
a  slightly  coarser  powder  of  graphite  is  piled  round  a  slick  of  carbon 
in  a  linen  bag,  and  forms  the  cathode  of  an  electrolytic  cell  charged 
with  sodium  carbonate  solution  and  provided  with  a  porous  diaphragm 
to  separate  the  two  electrodes.  The  hydrogen  liberated  at  the  cathode 
during  the  electrolysis  reduces  the  indigotin  to  indigo-white,  which  is 
dissolved  by  the  equivalent  of  sodium  hydroxide  simultaneously  formed. 
The  introduction  of  the  porous  diaphragm  to  protect  the  reduced 
indigotin  from  the  action  of  electrolytic  oxygen  liberated  at  the  anode 
greatly  increases  the  resistance  of  the  cell,  and  can  be  dispensed  with 
if  a  solution  of  alkali  or  alkaline  earth  sulphite,  hydrogen  sulphite,  or 
sulphide  is  added  to  the  bath,  these  salts  being  more  readily  oxidised 
than  the  indigo- white.  M.  A.  W. 

Constitution  of  the  Glyoxime  Peroxides.  Heinrich  Wieland 
and  Leopold  Semper  (Annalen,  1907,  358,  36 — 70.  Compare 
Wieland,  Abstr.,  1903,  i,  764;  1904,  i,  54).— The  results  of  the 
investigation  described  in  this  paper  have  led  the  authors  to  suggest 

for  the  so-called  glyoxime  peroxide  the  structural  formula:  U.^,^  _^^» 

which  is  an  oxide  of  furazan  and  is  termed  furoxan.  The  nomen- 
clature of  the  derivatives  of  glyoxime  peroxide  is  altered  accordingly ; 

Qpj^ — CPh 
thus  dipheny  I  glyoxime  peroxide,  U./-v.p|.-U-      ,  becomes  diphenylfuroxan, 

CPh- CPh, 
N-O-N- 

The  furoxans  are  readily  converted  into  the  corresponding  furazans 
when  heated  with  phosphorus  pentachloride.  In  this  manner,  phenyl- 
furazan  is  prepared  from  phenylfuroxan.  Diphenijl furazan,  Cj^HjQONg, 
obtained  from  diphenylfuroxan,  crystallises  in  colourless  prisms,  m.  p. 
94°,  yields  an  odour  of  benzonitrile  and  phenylcarbimide  when  heated, 
and  remains  unchanged  on  treatment  with  Caro's  acid. 

.    ,       .   .r  OMe-C.HoCl-C — CMe    .     , 

Chloroanisylmethylfurazan^  ■M.n.ij      '    ^^   formed    by 

the  action  of  phosphorus  pentachloride  on  anisylmethylfuroxan ;  it 
crystallises  in  white  plates,  m.  p.  79 — 81°. 

Phenylfuroxan  (Scholl,  Abstr.,  1891,  317)  crystallises  in  colourless 
plates,  m.  p.  about  95°  (slight  decomp.),  is  stable  in  a  desiccator,  yields 
benzonitrile,  but,  contrary  to  Scholl's  statement,  not  benzaldehyde  on 
prolonged  boiling  with  alcohol,  dissolves  unchanged  in  concentrated 
sulphuric  acid  or  boiling  concentrated  hydrochloric  acid,  and  does  not 
give  Liebermann's  reaction  or  a  coloration  with  ferric  chloride.  When 
treated  with  dilute  sodium  hydroxide,  phenylfuroxan  rapidly  dissolves, 
evolving  an  odour  of  benzonitrile  and  phenylcarbylamine,  and  forming  a 
yellow  solution  which  must  contain  oximinohenzoylformhydroxamic  acidy 
NOHICPh*C(NOH)'OH,  as  it  gives  with  ferric  chloride  an  intense 
brownish-red  coloration  stable  towards  mineral  acids,  and  with  copper 
acetate  a  dirty  green,  slimy  precipitate,  which  after  solution  in  an 
acid  gives  the  coloration  with  ferric  chloride.  When  treated  with  ice- 
cold  alcoholic  potassium  hydroxide  or  aqueous  sodium  carbonate  and 
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ether,  phenylfuroxan  undergoes  isomerisation,  which  is  explained  with 

CPh'C  H'OTT 
the  aid  of  the  hypothetical  intermediate  product,  -U-.^.TST.r^rr    j^nd 

,      .  .         .    ,    ,  ,       ,..  CPh-C-OH     ,  . 

leads  to  the  formation  of    hydroxyphenylfurazan,    |i,  ^  U  ;  this 

crystallises  in  colourless  needles,  m.  p.  110 — 111°  (decomp.),  dissolves 
in  aqueous  alkalis,  and  can  for  the  greater  part  be  regained  by 
immediate  acidification,  but  is  gradually  decomposed  by  the  alkali, 
forming  the  preceding  hydroxamic  acid  and  benzonitrile.  The 
hydroxy furazan  gives  a  brown  coloration  with  alcoholic  ferric  chloride, 
forms  a  crystalline  acetate^  and  reacts  with  phosphorus  peutachloride 
with  explosive  violence,  yielding  a  crystalline  product. 

Oximinobenzoylamidoxime,  NOHICPh*C(]SrOH)*NH2,  prepared  by 
treating  phenylfuroxan  in  ethereal  solution  with  ice-cold  aqueous 
ammonia,  or  in  small  amount  by  prolonged  boiling  of  oximinobenzoyl 
cyanide  with  hydroxylamine,  crystallises  in  colourless  leaflets, 
m.  p.  154°,  is  soluble  in  alkalis  or  mineral  acids,  and  gives  an  olive- 
brown  coloration  with  ferric  chloride.  The  dibenzoyl  derivative, 
C22H17O4N3,  forms  leaflets,  m.  p.  175—176°. 

Crystalline,  substituted  amidoximes  are  formed  from  phenylfuroxan 
by  the  action  of  phenylhydrazine,  NOH:CPh-C(NOH)-NH-NHPh, 
m.  p.  173°  (decomp.),  or  aniline,  NOH:CPh-C(NOH)-NHPh,  m.  p. 
about  180°  (decomp.). 

When  boiled  with  water,  phenylfuroxan  yields  benzonitrile  oxide, 
which  polymerises  forming  diphenylfuroxan,  formhydroxamic  acid, 
and  an  odour  of  benzonitrile. 

The  transformation  of  furoxans  into  isonitrosoisooxalines  has  been 
described  by  Tonnies  (Abstr.,  1881,  167)  and  by  Angeli  (Abstr., 
1892,  1198).     isoJVitrosoanisyliiiOoxazoUne, 

0Me*CgH4*C<^ •     ^,  formed  by  boiling  anisylmethylfuroxan 

with  methyl-alcoholic  potassium  hydroxide,  crystallises  in  colourless 
needles,  m.  p.  172°  (decomp.),  is  soluble  in  aqueous  sodium  carbonate, 
and  is  decomposed  when  treated  with  alkalis.  The  benzoyl  derivative, 
Cj^Hj^O^Ng,  crystallises  in  white  needles,  m.  p.  143°.  The  action  of 
methyl  sulphate  on  the  solution  obtained  on  heating  anisylmethyl- 
furoxan with  methyl -alcoholic  potassium  hydroxide  leads  to  the 
formation  of  a  methyl  derivative  of  isonitrosoanisyh'sooxazoline, 
C^iHjgOgNg,  crystallising  in  needles,  m.  p.  1()7 — 108°. 

The  dibubstituted  furoxans  are  less  reactive  than  the  mono- 
substituted,  and  are  not  attacked  by  ammonia,  aniline,  or  phenyl- 
hydrazine  even  at  high  temperatures  under  pressure.  Diphenyl- 
furoxan remains  almost  unchanged  on  prolonged  boiling  with  alcoholic 
potassium  hydroxide.  With  magnesium  organic  compounds,  the 
furoxans  form  labile  additive  products,  from  which  they  separate 
unchanged  on  treatment  with  water.  The  additive  compound  of 
magnesium  ethyl  iodide  and  anisylmethylfuroxan  is  an  insoluble, 
yellow  substance. 

The  i/^-m^rosi^e,  (N202)[OH(CgH4-OMe)-CH2-N02]2,  formed  from 
^-methoxystyreDOj  is  obtained  as  a  white,  crystalline  powder,  decomp. 
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107°,  gives  the  reactions  for  i/r-nitrosites,  and  on  distillation  in  a 
current  of  steam  yields  nitroanisylethylene  and  the  nitro-oxime  of 
jt?-methoxystyrene,  OMe-C6H4-C(NOH)-CH2*N'02.  This  crystallises  in 
colourless  needles,  m.  p.  112°,  decomp.  135°,  dissolves  in  aqueous 
alkalis,  and  is  precipitated  by  acids.  This  i//-nitrosite  and  nitro-oxime 
differ  from  the  homologous  compounds  derived  from  anethole  in  that 
they  do  not  yield  the  corresponding  furoxan.  G.  Y. 

Reduction  of  Diethylthiobarbituric  Acid.  Alfred  Einhorn 
and  Heinrich  von  Diesbach  (Ber,,^  1907,  40,  4902— 4903).— The 
reduction  of  diethylthiobarbituric  acid  by  sodium  amalgam  leads  to 
the  formation  mainly  of  diethylmalonamide ;  the  by-products  are 
4  :  6-dihydroxy-5  : 5-diethyl-2  : 5-dihydropyrimidine  (compare  Tafel  and 
Thompson,  this  vol.,  i,  58),  which  is  isolated  in  the  form  of  the  double 
salt  with  mercuric  chloride,  CjgHj^OgNgjHgClg,  m.  p.  215 — 218°,  and 
hisdiethylmalonyltetra-aminoethane, 

m.  p.  340°,  which  separates  from  dilute  alcohol  in  white  prisms 
containing  2H2O.  C.  S. 

Thiazines.  II.  Derivatives  of  Tetraethylthionine.  Robert 
Gnehm  and  Alfred  Schindler  {J.  pr.  Chem.,  1907,  [ii],  76,  471 — 488. 
Compare  Gnehm  and  Walder,  this  vol.,  i,  63). — Tetraethylthionine 
(ethylene-blue)  is  more  reactive  than  methylene-blue,  as,  whilst  the 
action  of  the  theoretical  amount  of  nitric  acid  in  glacial  acetic  acid 
solution  leads  to  the  formation  of  nitroethylene-blue, 

NEt2-C,H3<^>C,H2(N02):NEt2X, 

the  nitration  readily  proceeds  further  to  the  formation  of  the  nitrate 

of    a   dinitronitroso-base,   OH-N:C6H3<-^>C6H(N02)2-NEt2,HN03 ; 

the  position  of  the  nitro-groups  in  this  base  has  not  been  determined. 
The  paper  contains  an  account  of  these  substances  and  their  reduction 
products. 

Tetraethylthionine  is  prepared  by  the  action  of  sodium  thio- 
sulphate  and  hydrochloric  acid  on  nitrosodiethylaniline  hydrochloride 
and  treatment  of  the  product  with  diethylaniline  hydrochloride,  zinc 
chloride,  and  sodium  dichromate  in  boiling  aqueous  solution.  The 
zincochloride  is  salted  out  as  a  blackish-blue  powder,  and,  when  gently 
heated  with  nitric  acid  in  acetic  acid  solution,  yields  dinitroisonitroso- 
diethylaminothiazine  nitrate,  Q^^^fi^fi^}l'J^O^^\K^O,  which  separates 
from  alcohol  in  green  crystals ;  the  hydrohromide, 

Ci6Hi505N,S,HBr,JH20, 
prepared  by  the  action  of  hydrobromic  acid  and  methyl  alcohol  on  the 
nitrate,  is  obtained  in  green  crystals  or  as  a  brown  powder,  forms 
bluish-red  dichroic  solutions  which,  with  the  exception  of  the  aqueous 
solution,  are  fluorescent,  and  with  concentrated  sulphuric  acid  gives 
a  malachite-green  coloration,  becoming  blue  and  finally  rose-red  on 
dilution.  The  free  hase^  formed  by  the  action  of  sodium  hydroxide  on 
the   hydrohromide,  is   obtained   as   a   brown,   flocculent   precipitate, 
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detonates  when  heated  on  platinum,  is  insoluble  in  alkalis,  and  again 
forms  the  dye  on  solution  in  hydrochloric  acid.  It  gives  with  phenyl- 
hydrazine  in  acetic  acid  solution  a  brownish-yellow  precipitate,  with ' 
ferric  chloride  a  blood-red  coloration,  with  potassium  ferricyanide  a 
flesh-red  solution,  with  phenol  and  concentrated  sulphuric  acid  a  green 
solution,  becoming  bluish-red  when  poured  into  dilute  sodium  hydr- 
oxide, and  with  aniline  in  methyl-alcoholic  solution  a  violet  coloration. 
The  hydrochloride  is  crystalline.  In  Formanek's  spectroscope,  the 
aqueous  solution  of  the  dye  shows  a  line  at  A  =  573,  the  alcoholic 
solution  shows  a  line  at  A.  =  573*4,  and  an  absorption  band  in 
the  blue ;  on  addition  of  ammonia,  the  lines  disappear,  but  the 
band  persists. 

Keduction  of  the  dye  with  stannous  chloride  and  hydrochloric  acid 
leads  to  the  formation  of  the  hydrochloride  of  the  leuco-base, 
CjgH2iN5S,3IICl,  which  separates  from  aqueous  hydrogen  chloride 
in  crystals  containing  SHgO,  or  from  methyl-alcoholic  hydrogen 
chloride  in  white  crystals,  CigH2i]Sr5S,3HCl,3CH40.  The  light  brown 
base,  m.  p.  above  300°,  is  readily  oxidised  by  air.  The  dye,  prepared 
by  oxidation  of  the  leuco-base  with  ferric  chloride,  is  isolated  as  the 
zincochloride,  C■^^QlI-^Q'N ^^,2'KC\,ZnG\2,^CliIfi.  It  forms  green  to  brown 
solutions  in  water,  alcohols,  or  acids ;  the  spectrum  of  the  alcoholic 
solution  has  strong  absorption  in  the  red,  or,  after  addition  of 
ammonia,  a  broad  band  in  the  green. 

Ethylene- green  (nitroethylene-hlue,  nitrotetraethylthionine)  is  isolated 
as  the  zincohromide,  C2oH2402N4SBr,JZnBr2,2H20 ;  it  dissolves  in 
water,  alcohols,  or  acetic  acid,  forming  a  bluish-green  solution,  gives 
with  concentrated  sulphuric  acid  a  dirty  blue  coloration,  becoming 
reddish-brown,  violet,  and,  finally,  bluish-green  on  addition  of  water, 
and  with  fuming  nitric  acid  a  reddish-violet,  becoming  deep  blue  on 
dilution.  Addition  of  sodium  hydroxide  to  the  aqueous  solution  leads 
to  the  formation  of  a  reddish- violet  coloration,  and  a  precipitate  which 
yields  the  original  dye  on  treatment  with  hydrochloric  acid  ;  potassium 
ferrocyanide  in  aqueous  solution  gives  a  light  green  coloration.  The 
spectrum  of  the  aqueous  solution  has  a  broad  line  at  A,  =  639*7,  and 
that  of  the  alcoholic  solution  a  broad  line  at  A  =  672.  The  hydr- 
iodide  crystallises  in  green  needles. 

Aminoethylene-hlue,  prepared  by  reduction  of  ethylene-green  with 
stannous  chloride  and  oxidation  of  the  product  with  ferric  chloride, 
is  isolated  as  the  zincohromide^  C2oH2^N4SBr,JZnBr2,l  JHgO.  It  forms 
deep  blue  solutions,  gives  with  concentrated  sulphuric  acid  a  reddish- 
brown,  with  concentrated  hydrochloric  acid  a  yellow,  or  with  fuming 
nitric  acid  a  reddislj- violet,  coloration,  becoming  violet  to  bluish-violet 
on  dilution,  and  yields  a  brown  precipitate  with  sodium  hydroxide. 
The  spectrum  of  the  alcoholic  solution  has  a  line  about  A  =  623*8,  and 
strong  absorption  in  the  red. 

Bromoelhylene-hlue  is  formed  by  the  action  of  bromine  on  ethylene- 
blue  nitrate  in  glacial  acetic  acid  solution  ;  the  zincohromide, 
C2oH2gN^SBr,IIBr,|ZnBr2,Il20,  was  analysed.  The  dye  forms  deep 
blue  solutions,  and  gives  with  concentrated  sulphuric  acid  an  apple- 
green,  with  concentrated  hydrochloric  acid  a  bluish-green,  and  with 
fuming  nitric  acid  a  dark  brown,  coloration,  becoming  blue  to  violet- 
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blue  on  dilution.  On  addition  of  sodium  hydroxide,  the  aqueous 
solution  becomes  violet,  and  when  heated  turbid  ;  on  addition  of 
ammonia,  the  solution  becomes  reddish-violet  and  fluorescent,  but  blue 
when  heated.  With  sodium  hydroxide,  the  alcoholic  solution  gives  a 
cherry-red  precipitate.  The  spectrum  of  the  aqueous  solution  has  a 
broad  line  at  A.  =  670,  and  a  minor  line  at  A  =  624;  after  addition 
of  potassium  hydroxide,  the  broad  line  has  A  =676,  and  the  minor 
line  X- 614-8. 

The  action  of  alcoholic  ammonia  on  ethylene-blue  nitrate  at 
145 — 150°  leads  to  the  formation  of  SiS-diethylthionine,  which  on 
oxidation  and  treatment  with  zinc  bromide  yields   the  zincobromide, 

NH2-C6Hg<g>C6H,:NEt2Br,ZnBr-OH,H20;     this    loses    HgO    at 

80 — 90°/35  mm.  The  dye  is  readily  soluble,  forming  deep  blue 
solutions,  gives  a  reddish-brown  product  with  fuming  nitric  acid,  and 
a  reddish-violet  precipitate  with  sodium  hydroxide,  becoming  blue  on 
addition  of  hydrochloric  acid,  and  is  readily  reduced  to  the  leuco-base 
by  stannous  chloride.  Ammonia  deepens  the  shade  of  the  dye,  but  on 
heating  precipitates  the  base  ;  potassium  ferrocyanide  in  acetone 
solution  gives  a  light  green  precipitate.  The  aqueous  solution  gives 
a  spectrum  with  a  line  at  A  =676,  the  alcoholic  solution  a  line  at 
X  =  662,  and  strong  absorption  on  the  right.  G.  Y. 

Thiazines.  III.  Derivatives  of  Alkylated  Benzylanilines. 
Egbert  Gnehm  and  Albert  Schonholzer  (./.  pr.  Chem.,  1907,  [ii], 
76,  489 — 508.  Compare  preceding  abstract;  Scholtz,  Rohde,  and 
Bosch,  Abstr.,  1904,  i,  992). — Attempts  to  prepare  simple  thionines 
from  benzylmethyl-  and  benzylethyl-aniline  were  unsuccessful,  but, 
on  the  other  hand,  thiazines  have  been  prepared  from  the  sulphonic 
acids  of  these  bases.  The  thiazines  so  obtained  and  a  number  of 
derivatives  of  benzylmethyl-  and  benzylethyl-aniline  are  described. 

The  sulphate  of  as-benzylethyl-;?-phenylenediamine, 
CH2Ph-NEfC6H4-NH2,H2S04, 
has  m.  p.  146 — 148°  (decomp.). 

Benzylmethyl-i^-nitrosoaniline,  NO'CgH^'NMe-CHgPh,  separates  from 
benzene  in  steel-blue  crystals,  m.  p.  52 — 63° ;  the  hydrochloride  forms 
a  yellow,  crystalline  precipitate,  m.  p.  138°.  The  diamine,  prepared 
by  reduction  of  benzylmethyl-jo-nitrosoaniline,  is  obtained  as  a  black 
oil,  and  forms  a  sulphate  crystallising  in  long,  white  needles. 

Benzylethylanilinesulphonic  acid,  NEtPh'CHg'CgH^'SOgHjHgO,  pre- 
pared by  heating  benzylethylaniline  with  sulphuric  acid  at  110 — 120°, 
crystallises  in  prisms,  sinters  at  160 — 170°,  m.  p.  about  190°.  The 
crystalline  barium,  (Ci5Hig03NS)2Ba,4H20,  and  potassium, 

C,5H„03NSK, 
salts  were  analysed.  The  oxidation  of  the  sulphonic  acid  with  chromic 
acid  leads  to  the  formation  of  only  small  amounts  of  azobenzene  and 
traces  of  benzoic  acid.  When  heated  with  potassium  hydroxide  at 
240 — 300°,  the  potassium  sulphonate  yields  p-hydroxybenzylethylamline, 
NEtPh-CHg-CgH^-OH,  m.  p.  62—63°,  which  does  not  form  a  rhodamine 
with  phenol.  The  m^ro^o-derivative,  prepared  from  the  sulphonic  acid 
or  its  potassium  salt,  is  very  soluble,  forms  a  green,  or  in  presence  of 
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mineral  acids  an  orange-red,  solution,  and  yields  a  green,  amorphous 
precipitate  with  lead  acetate.  On  reduction  with  zinc  dust  and 
sulphuric  acid,  it  forms  an  amino-sulphonic  acid,  which  is  formed  also 
by  reduction  of  the  dark  red,  amorphous  azo-sulphonic  acid,  prepared 
by  coupling  diazobenzene  chloride  and  benzylethylanilinesulphonic 
acid  in  alkaline  solution  ;  the  amino-sulphonic  acid  cannot  be  isolated 
either  in  the  free  state  or  as  a  salt. 

Dihenzyldiethylthioninedisulphonic  acid, 

9eH£CH,>NEt:CeH3<^>C,H3-NEt-CH,-CeH,-S03H, 

prepared  from  benzylethylnitrosoanilinesulphonic  acid  by  reduction 
with  zinc  dust  and  hydrochloric  acid,  and  successive  treatment  of  the 
product  with  sodium  thiosulphate  and  dichroraate,  is  identical  with 
commercial  thiocarmine.  It  is  obtained  as  a  bluish-black,  amorphous 
powder,  is  readily  soluble  in  water  or  alcohol,  is  precipitated  by 
sulphuric  acid,  and  gives  with  concentrated  hydrochloric  acid  a  green 
coloration, becoming  blue  ondilution.  TheZeMco-compoundjC^oHg^OgNgSg, 
formed  by  reduction  of  the  dye  with  zinc  dust,  separates  as  a  yellow, 
flocculent  precipitate  on  addition  of  sulphuric  acid. 

The  derivatives  of  benzylmethylaniline  are  prepared  in  the  same 
manner  as  those  of  benzylethylaniline. 

Benzylmethylanilinesulphonic  acid,  C^^Hj^OgNS,  is  obtained  as  a 
crystalline  powder,  readily  soluble  in  water  ;  the  6<xrmm, 

(C,,HiANS)2Ba,2H20, 
and  potassium,  C14HJ4O3NSK,  salts  are  described. 

ip-Hydroxybenzylmethylaniline,  Cj^Hj^ON,  is  obtained  as  a  crystalline 
mass,  m.  p.  40 — 41°. 

The  m7roso-d erivative  of  benzylmethylanilinesulphonic  acid,  prepared 
by  the  action  of  amyl  nitrite  on  the  sulphonic  acid  in  glacial  acetic  acid 
solution,  is  obtained  as  a  reddish-brown,  crystalline  powder  ;  the  product 
formed  on  reduction  of  this  with  zinc  dust  and  sulphuric  acid  is  not 
the  jo-amino-sulphonic  acid. 

Dihenzyldimethylthioninedisulphonic  acid  and  its  salts  are  readily 
soluble,  and  separate  only  as  resins.  The  Zewco-compound  forms  a 
yellow,  flocculent  precipitate,  which  decomposes,  becoming  black  when 
dried  in  a  vacuum. 

Tn-Nitrohenzylmethylaniline,  Q^^U.-^fi^^,  prepared  by  nitration  of 
benzylmethylaniline  by  Groll's  method  (Abstr.,  1886,  347),  crystallises 
from  alcohol  in  yellow  leaflets,  m.  p.  51 — 52°;  the  picrate,  m.  p. 
112 — 113°.  Oxidation  of  the  nitro-base  leads  to  the  formation  of 
m-nitrobenzoic  acid,  whilst  reduction  with  stannous  chloride  and 
hydrochloric  acid  leads  to  the  formation  of  m.-aminobenzylmethyl' 
aniline,  which  is  Isolated  in  the  form  of  its  acetyl  derivative, 
NMePh'CHg-CgH^-NHAc,  crystallising  in  colourless  leaflets,  m.  p.  88°. 

Eeduction  of  m-nitrobenzylethylaniline  and  treatment  of  the  product 
with  acetic  anhydride  leads  to  the  formation  of  the  acetyl  derivative, 
NEtPh-CHg-CgH^-NHAc,  crystallising  in  leaflets,  m.  p.  96°.      G.  Y. 

Reduction  of  Azo-compounds  by  Means  of  Sodium  Hypo- 
sulphite. Hartwig  Fran  ZEN  and  P.  Stieldoef  {J.  pr.  C  hem.,  1907  f 
[ii],  76,  467—471.     Compare  Grandmougin,  Abstr.,    1907,  i,  850).— 
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The  reduction  of  an  azo-cf^pound,  such  as  helianthin,  to  two  primary 
amine  molecules  by  me^s  of  sodium  hyposulphite  might  take  place 
according  to  the  ^^Tquation  :  (I)  NMe2'CgH4'N2'CgH4'S03Na  + 
2Na2S2O^  +  4H2O^'NMe2-C0H4-NH2  +  NH2-C6H4-S03Na  +  4NaHS03, 
or  (II)  NMe2-C^H4-N2-C6H4-S03Na  +  Na2S204  +  3H20  = 

NMe2-C6H4-NH2  +  NHg-CgH^-SOgNa  +  NaHSOg  +  NaHSO^. 
The  authors  have  employed  two  methods  to  determine  by  which 
reaction  the  reduction  takes  place. 

As  1  mol.  of  sodium  hyposulphite  requires  6  atoms,  but  1  mol. 
of  sodium  sulphite  only  2  atoms,  of  iodine  when  titrated,  the  product 
of  reaction  (I)  must  reduce  two-thirds,  but  that  of  (II)  only  one-third, 
6f  the  iodine  required  for  the  titration  of  the  same  amount  of  the 
original  sodium  hyposulphite  solution.  The  results  obtained  with 
helianthin  and  ;?-sulphobenzeneazo-a-naphthol  show  that  the  reaction 
takes  place  according  to  equation  (I).  The  same  result  is  obtained  by 
determining  the  amount  of  bulphuric  acid  in  the  hyposulphite  solution 
before  and  after  the  reduction  ;  only  a  very  slight  increase  is  found, 
whereas  according  to  equation  (II)  each  mol.  of  hyposulphite  must 
yield  1  mol.  of  sulphuric  acid.  G.    Y. 

Action  of  Diazobenzene  on  Glutaconic  Acid  and  Ethyl 
Glutaconate.  Ferdinand  Henrich  and  W.  Thomas  (Ber.,  1907, 
40,  4924 — 4930). — When  glutaconic  acid  is  treated  with  diazobenzene 
chloride  (2  mols.),  formazylacoylic  acid, 

NHPh-N:C(N:NPh)-CH:CH-C02H, 
is  obtained,  accompanied  by  the  evolution  of  carbon  dioxide,  crystal- 
lising from  alcohol  in  reddish-brown,  felted  needles,  m.  p.  199° 
(decomp.).  The  sodium  and  potassium  salts  are  sparingly  soluble  ;  the 
silver  salt  is  dark  coloured.  The  ethyl  ester,  C^gHjg02N4,  crystallises  in 
long,  slender,  dark  red  needles,  m.  p.  123°,  and  is  not  identical  with 
the  formazyl  compound  previously  obtained  from  ethyl  glutaconate 
and  diazobenzene  chloride  (Abstr.,  1902,  i,  422).  This  is  now  shown 
to  be  ethyl  y-phenylazoglutacononate-phenylhydrazonp, 

C02EfC(N*NHPh)-CH:C(N:NPh)-C02Et, 
as  it  readily  loses  alcohol  on  boiling  its  alcoholic  solution,  forming 
ethyl  1  -phenyl'5-benzeneazo-Q'pyridazone-3-carboxylate, 

which  crystallises  in  small,  brownish-yellow  crystals,  m.  p.  163 — 164°. 
The  conclusion  that  the  azohydrazone  has  the  constitution  ascribed  to 
it,  is  supported  by  the  fact  that  ethyl  a-methylglutaconate  does  not  give 
a  corresponding  derivative  with  diazobenzene  chloride. 

With  ethyl  glutaconate,  the  diazo-salts  from  o-  and  jo-toluidine  and 
chloro-  and  bromo-anilines  give  similar  derivatives  to  diazobenzene  ;  the 
tolyl  compounds  are  deep  dark  red  in  colour,  and  the  others  are  yellow- 
ish-red. W.  R. 

Action  of  Nitrous  Acid  on  Proteins.  Zaccaria  Treves  and 
Giovanni  Salomone  (Biochem.  Zeitsch.,  1907,  7,  11  —  23). — Nitrou;^ 
acid  acting  on  proteins  at  0°  produces  ill-defined  substances,  which  the 
authors    legard    as    diazo-compounds.     The    group    of    the    protein 
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molecule  concerned  in  diazotisation  is  not  the  same  as  that  which  is 
concerned  in  the  fixation  of  labile  sulphur,  or  in  the  combination  with 
formaldehyde.  The  diazo-compounds  show  all  the  characteristic 
protein  reactions,  although  somewhat  slowly  and  less  clearly.  After 
precipitation  of  the  diazo-compounds,  no  proteins  remain  in  solution. 
On  boiling  with  water  and  alkali,  the  diazo-compounds  form  protein!=, 
which  give  a  violet  biuret  reaction.  The  biuret  reaction  can  scarcely 
depend  on  the  presence  of  the  complex  CO'NHg,  since  this  group  would 
be  destroyed  by  the  action  of  nitrous  acid.  G.  B. 


Studies  on  Enzymes.  I.  Quantitative  Measurement  of  Pro- 
tein Hydrolysis  by  "Formaldehyde Titration."  S.  P.  L.  Sorensen 
(Biochem.  Zeitsch.,  1907,  7,  45 — 101). — The  existing  methods  for 
estimating  the  extent  of  protein  hydrolysis  are  arbitrary  and  unsatis- 
factory. A  rational  method  must  attempt  the  measurement  of  the 
quantity  of  carboxyl-  and  amino-groups  formed  during  the  hydrolysis. 
This  is  best  done  by  titrating  the  carboxyl  group  with  alkali  after  the 
aminic  function  has  been  abolished  by  formaldehyde  according  to 
Schiff's  method  (Abstr.,  1903,  i,  232).  The  reversibility  of  this 
reaction  and  other  circumstances  render  the  employment  of  certain 
precautions  necessary  to  ensure  accuracy.  The  indicator  must  show  an 
end  point  with  as  high  a  concentration  of  hydroxy  1  ions  as  possible ; 
hence  phenolphthalein  or  thymolphthalein  (preferable  in  many  cases) 
must  be  employed.  The  end  point  is  not  indicated  by  the  appearance 
of  a  faint  pink  coloration,  but  the  titration  must  be  continued  until  the 
solution  has  the  same  strong  red  colour  as  a  test  solution  which  is 
prepared  for  comparison  by  adding  a  few  drops  of  JVjb  baryta  to  a 
dilute  formaldehyde  solution.  The  latter  has  been  neutralised 
previously,  so  as  to  give  only  a  faint  pink  colour  with  phenolphthalein, 
and  by  the  addition  of  the  baryta  acquires  the  pronounced  red  colour 
which  is  desired. 

Under  these  conditions,  the  amount  of  amino-acid  found  (in  a  pure 
AY  10  solution)  amounts  on  the  average  to  98%  of  the  actual  amount 
present.  This  applies  to  a  large  number  of  mono-,  di-,  and  oxy-amino- 
acids  ;  only  in  the  case  of  phenylalanine  and  tyrosine  is  a  considerably 
smaller  amount  found  than  that  actually  present. 

The  ratio  between  the  extents  of  protein  hydrolysis,  as  measured  by 
this  method  and  by  precipitation  with  tannic  acid,  is  generally  greater 
than  1  ',  at  least  in  the  early  stages,  formaldehyde  titration  indicates 
a  gieater  degree  of  hydrolysis  than  tannic  acid  precipitation. 

After  the  addition  of  formaldehyde,  uric  acid  can  be  titrated  sharply 
as  a  monobasic  aci^^.  G.  B. 


Hydrolysis  of  the  Globulin  from  the  Almond  (Amandin). 
Hydrolysis  of  the  Proteins  of  Maize.  Hydrolysis  of 
Gliadin  from  Rye.  Thomas  B.  Osborne  and  Samuel  H.  Clapp 
{Amer.  J.  Physiol,  1908,  20,  470—476,  477—493,  493—499).— 
The  following  table  gives  the  main  results  in  percentages  : 
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Amandin.    Gliadin  Gliadin     Hordein       Zein  Alkali-soluble 

(rye),  (wheat),     (barley),    (maize),  protein  of  maize. 

Glycine    0*51           0*13  0*02        absent       absent  0-25 

Alanine    1-40          1'33  2-00          0-43          2*23  not  isolated 

Valine O'lG    not  isolated    0-21  0*13           0-29  not  isolated 

Leucine    4'45          6-30  5-61           5-67         18-60  6-22 

Proline 2*44           9-82  7-06         1373           6-53  4*99 

Phenylalanine    ...     2-53          2'70  2-35           5-03          4'87  174 

Aspartic  acid 5-42          0*25  0-58    not  isolated    1-41  0-65 

Glutamic  acid 23*14         33-81  37*33         36*33         18*28  12*72 

Serine  (?)            0*06  0*13    not  isolated    057  not  isolated 

Tyrosine  1*12           1*19  1*20           1*67           3*55  378 

Arginine  11-85           2*22  3*16          2*16           1*16  7*06 

Lysine 0*70        absent  absent       absent      absent  2*93 

Histidine 1*58           039  0*61           1*28           0*43  3*00 

Ammonia    3*70           5-11  5*11           4*87           3*61  2*12 

Tryptophan    present     present  present     present      absent  present 

Cystine    —       not  deter-  0*45     not  deter-  not  deter-  — 

mined  mined         mined 

Total    59*00        64*31        65*81        71*32        61*53  45*44 

The  amino-acids  absent  in  zein  are  present  in  the  alkali-soluble 
protein  of  maize,  so  that  the  mixture  yields  all  the  amino-acids  usually 
obtained  from  proteins. 

The  gliadin  of  wheat  and  rye  are  probably  identical,  but  the  differ- 
ences between  it  and  hordein  and  zein  are  noteworthy.  These  three 
proteins  are  all  soluble  in  alcohol,  and  form  a  group  characterised  by 
their  high  content  of  glutamic  acid,  protein,  and  ammonia,  their  low 
content  of  arginine  and  histidine,  and  absence  of  lysine.  Zein  also 
lacks  tryptophan  and  glycine.  W.  D.  H. 

Fatty  Acids  of  Protein  Putrefaction  and  Optically  Active 
Valeric  and  Hexoic  Acids.  Carl  Neuberg  and  E.  Rosenberg  (Bio- 
chem.  Zeitsch.,  1907, 7, 178—190.  Compare  Abstr.,  1906,  i,  923).— One 
kilo,  of  casein  yielded  on  putrefaction  117  grams  of  fatty  acids.  JVJ  ore 
than  one-third  of  these  consisted  of  butyric  acid,  which  is  considered 
to  be  derived  from  glutamic  acid,  since  this  acid  occurs  abundantly 
among  the  amino-acids  formed  in  the  hydrolysis  of  casein.  Somewhat 
smaller  quantities  of  formic,  valeric,  and  hexoic  acids  were  obtained, 
and  still  smaller  yields  of  acetic,  propionic,  and  a  decoic  acid.  The 
valeric  acid  fraction  had  a  rotation  indicating  the  presence  of  1 8%  of 
c?-a-methylbutyric  acid,  and  the  hexoic  acid  fraction  probably  contained 
46%  of  ^-methylvaleric  acid  (derived  from  isoleucine).  Similar  results 
were  obtained  with  putrefied  gelatin.  G.  B. 

Conversion  of  Optically  Inactive  Triolein  into  an  Optically 
Active  Glyceride  and  an  Optically  Active  Acid.  Carl 
Neuberg  and  E.  Rosenberg  (Biochem.  Zeitsch.,  1907,  7,  191 — 198). — 
The  authors  have  repeated  and  confirmed  Neuberg's  work  on  the 
diglyceride  of  dibromostearic  acid  (Abstr.,  1906,  i,  923), 

Julius  Lewkowitsch  {Ghem.  Zeit.,  1908,  32,  54 — 55)  ascribes  the 
optical  activity  of  Neuberg  and  Rosenberg's  products  to  the  intro- 
duction of  optically  active  ricinus  oil  with  the  lipase  employed  in  the 
hydrolysis  of  the  glyceride.  G.  Y. 
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Mechanism  of  Chemical  Reactions.  Intermediate  Products 
and  Intermediate  Structures.  Marc  Tiffeneau  {Bull.  Soc.  chim., 
1907,  [iv],  1,  1221— 1227).— A  reply  to  Freundler  {ihid.,  216)  defend- 
ing the  use  of  (1)  formulae  representing  hypothetical  intermediate 
products  and  (2)  of  "incomplete"  formulae,  such  as  the  second  in  the 

scheme  OH- CArE-CHIR'  -^  OH-CArR-CR'  — >  OH-CRICArR',  on 
the  ground  of  their  convenience  in  illustrating  the  mechanism  of  complex 
reactions.  T.  A.  H. 

Action  of  the  Silent  Electric  Discharge  on  Moist 
Methane.  Walther  Lob  {Ber.,  1908,  41,  87— 90).— By  the  action 
of  the  silent  discharge  on  moist  methane,  a  colourless  solid  is  formed, 
insoluble  in  all  solvents,  along  with  small  quantities  of  the  methyl 
esters  of  higher  aliphatic  acids.  The  solid  is  a  polymeride  of  CgHj^O, 
and  agrees  with  the  solid  obtained  from  acetylene  by  Losanitsch  (this 
vol.,  ii,  32).  Analysis  of  the  gases  formed  during  the  experiment 
shows  that  in  the  first  place  hydrogen  is  eliminated  and  unsaturated 
hydrocarbons  are  formed,  which  condense  with  water  to  form  the 
insoluble  compound.  E.  F.  A. 

Preparation  of  Bthylenic  Hydrocarbons.  Transformation 
of  Primary  Alcohols  into  Aldehydes  and  Hydrogen.  Louis 
BouvEAULT  {Bull,  Soc.  chim.,  1908,  [iv],  3,  117—119,  119—124).— 
The  results  recorded  in  both  these  papers  were  obtained  in  the  course 
of  an  attempt  to  simplify  and  extend  the  range  of  applicability  of 
Sabatier  and  Senderens'  method  (Abstr.,  1903,  i,  393)  of  converting 
alcohols  into  aldehydes  by  the  catalytic  action  of  metals.  In  the  first 
paper,  it  is  pointed  out  that  Ipatieff's  results  (Abstr.,  1903,  i,  4.53,  593, 
594,  595,  598)  explain  the  fact  observed  by  the  author  that,  when 
metallic  copper  deposited  on  pumice-stone  or  on  baked  clay  is 
employed  as  a  catalyst  in  Sabatier  and  Senderens'  process,  more  or  less 
of  the  corresponding  ethylenic  hydrocarbon  is  always  formed  in  addition 
to  the  aldehyde ;  this  anomalous  result  being  due  to  the  catalytic 
action  of  the  pumice  and  clay  respectively.  An  apparatus  suitable  for 
use  in  applying  Sabatier  and  Senderens'  process  to  complex  alcohols  is 
described  and  figured  in  the  second  paper.  It  consists  essentially  of  a  glass 
or  insulated  copper  tube,  heated  by  a  spiral  of  nickel  ribbon  conveying 
an  electric  current,  and  containing  short  rolls  of  fine  copper  gauze 
with  finely-divided  copper  deposited  on  them  by  a  special  process, 
described  in  the  original.  The  lower  end  of  the  tube  is  connected  to  a 
fiask  in  which  the  alcohol  vapours  are  generated,  and  the  upper  end 
communicates  with  a  condenser  leading  to  a  receiver  for  the  collection 
of  the  aldehyde  (or  ketone)  formed.  For  the  lower  alcohols,  the  copper 
rolls  are  heated  to  300°,  but,  for  the  more  complex  ones,  better  results 
are  obtained  by  working  under  reduced  pressure  with  the  copper  rolls 
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heated  to  250^  Among  the  products  which  have  been  prepared  in 
this  way  are  decaldehyde,  phenylacetaldehyde,  ethyl  zsovalerylacetate 
(from  ethyl  /3-hydroxy-^-isobutyl propionate),  and  citral  (from  geraniol). 
In  the  case  of  unsaturated  alcohols,  the  hydrogen  simultaneously  formed 
tends  to  saturate  the  ethylenic  linking  and  give  rise  to  the  correspond- 
ing saturated  aldehyde  ;  thus  undecylenyl  alcohol  is  converted  wholly  by 
this  process  into  undecaldehyde  (which  furnishes  an  oxime,  m.  p.  61°, 
crystallising  in  spangles).  T.  A.  H. 

Mysterious  Lack  of  Carbon  in  the  Condensation  Products 
of  Ethylene  and  Acetylene.  Milorad  Z.  Jovitschitsch  {Monatsh., 
1908,  29,  1 — -4). — A  supposed  case  of  transformation  of  carbon  or 
hydrogen  into  another  elfement.  The  product  obtained  from  ethylene 
in  the  author's  ''  synthetisor  "  (following  abstract)  contains  13'13%  to 
13-82%  of  hydrogen  and  7984%  to  80*44%  of  carbon,  whilst  the 
condensation  product  from  acetylene  contains  6-87%  to  6*98%  of 
hydrogen  and  71*23%  to  71  "9 6%  of  carbon.  The  apparent  loss  of 
about  6%  in  the  first,  and  of  about  22%  in  the  second,  case  is  ascribed 
to  the  presence  in  the  condensation  products  of  a  third  element 
formed  under  the  influence  of  the  dark  electric  discharge.  Both  the 
products  are  strongly  radioactive;  especially  is  this  the  case  with 
the  product  from  acetylene. 

The  influence  of  the  Tesla  discharge  on  chemical  reaction  is  of 
the  same  nature  as  that  of  the  electric  spark.  G.  Y. 

Condensation  Products  Obtained  from  Ethylene  and 
Acetylene  by  Means  of  the  Dark  Electric  Discharge.  Milorad 
Z.  Jovitschitsch  {Monatsh.,  1908,  29,  5 — 14.  Compare  Losanitsch 
and  Jovitschitsch,  Abstr.,  1897,  i,  179;  Berthelot,  Abstr.,  1898,  i, 
393). — The  author  has  subjected  ethylene  and  acetylene  to  the  action 
of  a  current  of  3  amperes  and  100  volts  in  the  apparatus  previously 
described  and  now  termed  a  "  synthetisor." 

The  product  obtained  from  ethylene  is  shown  to  have  most  probably 
the  formula  CgoH^^,  and  to  be  a  cyclic  condensation  product.  It  is 
oxidised  by  bromine  in  ethereal  solution,  forming  a  brown,  sticky 
product,  which  when  heated  with  silver  nitrate  and  nitric  acid  at  100° 
yields  the  silver  salt  of  a  nitro-derivative.  When  treated  with  nitric 
acid  at  50 — 60°,  the  condensation  product  yields  two  m'^ro-derivatives, 
one  of  which,  C^Hj^OgN,  is  soluble,  whilst  the  other,  C^-HgOgN,  is 
insoluble,  in  hot  alcohol. 

The  condensation  p'^^oduct  from  acetylene  has  probably  the  formula 
CgQHgg,  and  forms  a  dioro7nide,  Cg^^HggBrg,  with  bromine  at  the 
ordinary  temperature,  or  in  ethereal  solution  at  100°  a  mixture  of 
this  with  a  hromo-dihromide,  CgoHggBrg ;  with  an  excess  of  bromine  at 
100°  in  absence  of  a  solvent,  £idihromo-dibromide,  O^^^fir^,  is  formed. 
The  condensation  product  reacts  with  fuming  nitric  acid,  forming  a 
product,  C30H25O30N3.  G.  Y. 

Colour  of  Ethylene  Glycol  and  of  Glycerol.    Walthi\re  Sprtno 

{Arch.  Sci.  phys.  nat.,  1908,  [iv],  25,  5 — 14;  Bull.  Soc.  chim.  Behj., 
1908,  22,  10 — 17). — In  order  to  obtain  evidence  of  the  part  played 
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by  the  hydroxy  1  group  in  the  blue  colour  which  water  and  ethyl 
alcohol  exhibit  when  examined  in  long  columns,  the  author  has 
investigated  the  colour  of  pure  ethylene  glycol  and  glycerol.  Ethylene 
glycol,  purified  by  distillation  at  low  pressures,  has  a  yellow  colour 
which  is  shown  to  be  due  to  traces  of  impurities.  Attempts  were 
made  to  remove  the  yellow  colour  by  treatment  with  freshly-calcined 
animal  charcoal,  but  it  was  found  that  the  filtered  liquid  was  almost 
opaque  in  consequence  of  the  presence  of  ultra-microscopic  particles  of 
charcoal  which  could  not  be  removed  by  filtration.  When,  however, 
the  glycol  was  mixed  with  one-fifth  of  its  volume  of  water,  filtration 
after  treatment  with  charcoal  gave  an  optically  clear  liquid.  A 
similar  phenomenon  was  observed  in  the  attempts  to  remove  the 
green  colour  which  glycerol  shows  after  purification  by  distillation 
in  steam  under  reduced  pressure. 

Ethylene  glycol  and  glycerol,  mixed  with  one-fifth  volume  of 
water  and  treated  with  animal  charcoal  as  described,  exhibit  a  blue 
colour,  which  is  deeper  than  the  blue  colour  of  ethyl  alcohol  and  water, 
when  columns  of  the  substances  corresponding  with  equimolecular 
quantities  are  compared.  The  observations  indicate  that  the  hydroxyl 
group  is  the  determining  factor  in  the  production  of  this  colour. 

H.  M.  D. 

Alkylene  Glycol-chlorohydrin  Ethers  and  their  Transforma- 
tions. Paul  Hoering  {Ber.,  1908,  41,  173 — 175). — Attention  is 
drawn  by  the  author  to  his  investigations  (Abstr.,  1905,  i,  903 ;  1907, 
i,  624)  and  those  of  Hell  and  Hollenburg  (Abstr.,  1896,  i,  354)  dealing 
with  several  of  the  points  discussed  in  Houben  and  Fuhrer's  paper 
(this  vol.,  i,  73)  of  which  these  authors  make  no  mention. 

W.  H.  G. 

Preparation  of  Esters.  Albert  Eeychler  {Bull  Soc.  chim. 
Belg.,  1907,  21,  428— 434).— Krafft  and  Roos  have  shown  (Abstr., 
1894,  i,  91)  that  the  sulphonic  acids  facilitate  the  formation  of  ethers 
and  esters,  and  the  Badische  Anilin-  und  Soda-Fabrik  has  patented  a 
process  for  the  use  of  sulphonic  acids  in  accelerating  the  action  of 
acetic  anhydride  on  cellulose  {Ghem.  Zentr,^  1907,  ii,  365).  The  author 
finds  that  camphorsulphonic  acid  greatly  accelerates  the  action  of  acid 
anhydrides  on  phenols  and  alcohols,  and  has  prepared  in  this  way 
acetyl  derivatives  of  geraniol,  glycerol,  phenol,  quinol,  gallic  acid, 
salicylic  acid,  and  methyl  salicylate.  Butyrates  of  the  first  and  second, 
and  benzoates  of  the  first,  third,  and  seventh,  substances  were  also 
prepared.  In  most  cases,  simple  addition  of  a  small  quantity  of 
camphorsulphonic  a^id  to  the  cold  mixture  of  alcohol  or  phenol  with 
the  anhydride  only  is  required,  but  in  others  the  mixture  must  be 
heated.  T.  A.  H. 

Oxidation  of  Ammonium  Salts  of  Saturated  Patty  Acids 
with  Hydrogen  Peroxide.  Henry  D.  Dakin  (/.  Biol  Chem.y  1908, 4, 
227 — 233). — ^The  ammonium  salts  of  the  acids  from  formic  to  stearic 
are  oxidisable  by  hydrogen  peroxide  even  at  room  temperature. 

In   all  cases,  carbon    dioxide   is    liberated.     Formic   acid   is    most 
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readily  oxidised,  then  follow  in  order  acetic,  butyric,  and  ^'sobutyric, 
and  then  valeric  and  isovaleric  acids.  The  remaining  acids  show  but 
slight  variations  among  themselves,  yielding  about  1/10  gram-mol.  of 
carbon  dioxide  for  every  gram-mol.  of  fatty  acid.  Propionic  acid 
yields  acetaldehyde,  acetic  acid,  and  a  little  formic  acid.  isoButyric 
and  isovaleric  acids  both  yield  acetone.  The  higher  acids  from  hexoic  to 
stearic  are  oxidised,  in  part,  with  formation  of  ketones  derived  from 
^-ketonic  acids,  as  shown  thus  :  ChH.2«,4.iCHo'CH2*C02H  — >► 

Lower  fatty  acids  and  aldehydes  are  formed  simultaneously.  The 
reactions  appear  to  have  some  biochenjical  relationships,  which  will  be 
investigated  further.  W.  D.  H. 

Catalytic  Ester  Exchanges.  II.  Egbert  Kremann  {Monatsh., 
1908,  29,  23—44.  Compare  Abstr.,  1905,  ii,  630).— According  to 
the  view  of  the  mechanism  of  the  formation  of  ethyl  acetate  and 
glycerol  from  triacetin  and  ethyl  alcohol  put  forward  previously,  the 
amount  of  triacetin  in  the  equilibrium  mixture  must  increase  as  the 
amount  of  alcohol  is  diminished ;  moreover,  triacetin,  or  a  mixture  of 
this  with  mono-  and  di-acetin,  must  be  formed  by  the  action  of  glycerol 
on  ethyl  acetate,  the  reaction  being  ticcelerated  by  addition  of  sodium 
hydroxide.  These  requirements  are  shown  to  be  satisfied  by  the 
experimental  results  obtained.  Stritar  and  Fanto's  criticisms  (Abstr., 
1907,  i,  464)  are  founded  on  a  misapprehension  of  the  present  author's 
views.  If  hydrolysis  does  take  place,  both  the  triacetin  and  the  ethyl 
acetate  must  undergo  the  reaction,  but  in  absolute  alcoholic  solution 
the  amount  of  hydrolysis  is  negligible.  In  aqueous  alcohol,  on  the 
other  hand,  the  velocity  of  the  hydrolysis  increases  rapidly  with  the 
percentage  of  water. 

The  amounts  of  ethyl  acetate  formed  by  diacetyltartaric  acid  and  its 
ethyl  ester  in  varying  concentrations  of  alcoholic  sodium  hydroxide 
have  been  determined.  The  yields  of  ethyl  acetate  from  the  diacetyl 
acid  with  the  higher  concentrations  of  the  alkali  are  approximately 
the  same  as  those  obtained  from  tetra-acetylmucic  acid,  but  diminish 
less  rapidly  with  diminishing  concentration  of  the  alkali.  Ethyl 
diacetyltartrate  yields  less  ethyl  acetate  than  does  the  acid  with  the 
higher,  but  more  with  the  lower,  concentrations  of  the  alkali.  It  is 
remarkable  that  the  ester  exchange  takes  place  with  diacetyltartaric 
acid  on  addition  of  less  alkali  than  is  required  for  the  neutralisation 
of  the  acid.  G.  Y. 

Constitution  of  Glucinum  Salts  of  Patty  Acids.  New 
Glucinum  Ortho-Salts  and  Salts  of  Other  Elements  with 
Organic  Ortho-Acids.  Boris  Glassmann  [and,  in  part,  A.  Novicky] 
{Ber.,  1908,  41,  33—38.  Compare  Abstr.,  1907,  i,  109).— Salts  of 
the  type  GlgRaO  (R=  acid  radicle)  are  obtained  by  the  action  of 
glucinum  carbonate  on  hydroxy-acids  and  halogen-substituted  fatty 
acids ;  it  is  assumed  that  these  salts  are  derived  from  acids  formed  by 
the  condensation  of  2  mols.  of  an  ortho-fatty  acid.  The  author 
further  shows  that  a  large  number  of  well-known  salts  of  other  metals 
may  be  regarded  as  salts  of  ortho-fatty  acids,  or  acids  formed  by  the 
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condensation  of  2  or  more  mols.  of  these  acids;  for  example,  basic 
glucinum  acetate,  Gl40(0Ac),.  (Steinmetz,  Abstr,,  1907,  i,  673)  ; 
zirconyl  acetate,  ZrO(OAc)2  (Rosenheim  and  Hertzmann,  Abstr., 
1907,  ii,  271),  and  basic  chromium  propionate,  Cr20(Et*C02)4  (Renard, 
Abstr.,  1887,  654). 

The  following  crystalline  salts  of  glucinum  were  prepared  and 
analysed  :  lactate,  Gl20(C3H503).2,H20  ;  glycollate,  Gl20(C2H303)2,H2^  y 
ethylglycollate,  0120(0^11703)2,1120 ;  ylmiylgly collate^  Gl20(C8H-03)2 ; 
salicylate,  0120(0711,503)2,  and  a-chloropropionate,  Gl20(C3H402Cl)2,H20  ; 
the  irichloroacetate,  0126(0202013)2,  is  obtained  as  a  glassy  mass.  The 
following  crystalline  glucinum  salts  of  the  type  Ol^RgO,  corresponding 
with  the  above-mentioned  basic  acetate,  have  also  been  obtained : 
dichloroacetate,  Gl40(02H020l2)(; ;  hromoacetate,  Ol40(02H202Br)g ; 
chloToacetate,  Gl40(02H20201)g,  and  a-hromopropionate,(j<\fi{02S.fi^v)Q  ; 
the  cyanoacetate,  Qlfiifificf)^)^.,  is  obtained  as  a  vitreous  mass.  The 
solution  obtained  by  dissolving  freshly  precipitated  stannous  oxide  in 
strong  acetic  acid  yields  on  evaporation  the  crystalline  stannoacetate, 
Sn(0Ac)20.  W.  H.  O. 

Some  Cuprammonium  Salts.  V.  David  W.  Horn  {Amer. 
Chem.  J.,  1908,  39,  184—226.  Oompare  Abstr.,  1906,  ii,  231 ;  1907, 
i,  595;  ii,  871). — Experiments  are  described  which  have  been 
carried  out  with  the  object  of  ascertaining  whether  the  largest  number 
of  ammonia  groups  which  can  combine  with  copper  salts  is  a  function 
of  the  basicity  of  the  acid  residue. 

The  method  adopted  was  that  described  previously  (Abstr.,  1907,  ii, 
532)  for  determining  transition  temperatures.  The  anhydrous  copper 
salt  is  treated  with  liquid  ammonia,  a  constant  pressure  of  about  one 
atmosphere  is  maintained,  and  by  observing  the  thermometer  it  can 
be  ascertained  whether  the  same  solid  compound  existing  at  the 
temperature  at  which  the  saturated  solution  boils  persists  until  the 
whole  system  has  attained  the  temperature  of  the  room,  or  whether 
it  decomposes  to  form  a  simpler  compound  at  intermediate  tempera- 
tures. 

It  has  been  found  that  at  all  pressures  not  greater  than  one 
atmosphere,  and  at  all  temperatures  between  —  30°  and  +  20°,  copper 
sulphate,  oxalate,  and  succinate  cannot  combine  with  more  than  five 
ammonia  groups,  whilst  the  chloride,  bromide,  and  iodide  are  capable 
of  uniting  with  six  ammonia  groups.  Oopper  acetate  forms  a  salt 
containing  4NH3,  and  evidence  was  obtained  of  the  existence  of 
a  salt  containing  still  more  ammonia,  and  having  a  tension  of  one 
atmosphere  when  it  dissociates  at  about  -  22° ;  its  formula  was  not 
established.  • 

Oopper  thiocyanate  yields,  in  addition  to  the  salts  already  described 
(Abstr.,  1907,  i,  596),  a  compound,  Ou(SCN)2,5NH3.     When  the  salt, 
Cu(SCN)2,2NHg,    is    treated    with    pyridine,    a    compound^    probably  , 
Cu(SGN)2,405H5N,  is  produced. 

When  copper  acetoiodide  is  treated  with  liquid  ammonia,  a  mixture 
of  the  acetate,  Cu(02H302)2,4NH3,  and  the  iodide,  Oul2,6NH3,  appears 
to  be  formed.     The  acetobromide  behaves  in  the  same  manner. 

Copper   dithionate   does   not    form    a    compound    containing    more 


122  ABSTRACTS  OF   CHEMICAL  PAPERS, 

ammonia  thau  the  salt,  2CuS20^j,9NH3,  at  any  temperature  between 
-  30°  and  +  20°.  Copper  o-phthalate  yields  a  salt,  2CuC8H404,9NH3, 
and  indications  were  obtained  of  the  existence  of  a  still  higher  salt 
with  a  tension  of  one  atmosphere  when  dissociating  at  about  -  8°. 
In  the  case  of  copper  carbonate,  a  salt  containing  more  than  2NH3 
could  not  be  obtained.  Copper  nitrate  yields  a  salt^ 
4Cu(N03)2,23NH3. 

A  list  of  copper  salts  is  given,  arranged  in  the  order  of  their 
solubility  in  liquid  ammonia. 

The  colour  of  the  cuprammonium  compounds  depends  not  only 
on  the  number  of  ammonia  groups  in  the  molecule,  but  also  on  the 
acid  residues. 

The  order  of  the  copper  salts  with  regard  to  their  affinity  for 
ammonia  is  as  follows  :  copper  iodide,  bromide,  chloride,  nitrate, 
sulphate,  succinate,  oxalate,  thiocyanate,  dithionate,  acetate.  The 
iodide,  bromide,  and  chloride,  containing  6NH3,  dissociate  under 
2  cm.  pressure  at  6 7 "4°,  54-9°,  and  46*7°  respectively.  The  sulphate, 
succinate,  and  oxalate,  with  SNHg,  when  left  over  sulphuric  acid  at 
the  ordinary  temperature,  lose  loSHg,  in  one  week,  one  day,  and  one 
and  a-half  hours  respectively.  The  thiocyanate,  Cu(SCN)2,5NH3,  is 
less  stable,  as,  under  atmospheric  pressure,  it  dissociates  at  about  10° 
whilst  all  these  other  salts  containing  SNHg  dissociate  at  about  20°. 

The  nature  of  the  affinity  of  copper  salts  for  ammonia  is  discussed. 

E.  G. 

Electrolytic  Production  of  Saturated  Acids  and  Esters  from 
the  corresponding  Unsaturated  Compounds.  C.  F.  Boeii ringer 
and  SoHNE  (D.R.-P.  187788). — The  unsaturated  acids  and  their  esters 
are  readily  reduced  in  the  cathode  cell  to  the  corresponding  saturated 
compounds,  providing  that  a  cathode  of  platinised  platinum  is  em- 
ployed. Cathodes  of  nickel  or  polished  platinum  are  useless,  owing 
to  the  small  yield  thereby  obtained.  The  hydrogenation  takes  place 
in  acid  solutions,  small  current  densities  being  employed.  The 
unsaturated  acid  or  its  ester  may  be  either  in  suspension  or  dissolved 
in  a  suitable  solvent,  such  as  alcohol. 

Oleic  acid  is  converted  into  stearic  acid  in  alcoholic  solution  con- 
taining a  small  amount  of  sulphuric  acid  at  20 — 50°,  the  current 
density  being  1  ampere  per  sq.  metre  with  4  to  6  volts. 

Ethyl  oleate  and  erucic  acid  are  similarly  reduced  to  ethyl  stearate 
and  behenic  acid  respectively.  G.  T.  M. 

Magnesium,  Calcium,  and  Strontium  Salts  of  the  Higher 
Brominated  Fatty  Acids.  Faubenfabriken  yorm.  Friedr.  Bayer 
&  Co.  (D.K.-P.  187449). — An  alcoholic  'solution  of  calcium  chloride 
was  saturated  with  ammonia,  filtered  from  precipitated  ammonium 
chloride,  and  treated  with  an  alcoholic  solution  of  bromobehenic  acid. 
Calcium  bromohehenate,  Ca(C22tr42Br0.2)2,  thus  produced  is  a  colourless, 
tasteless  powder,  insoluble  in  water  or  alcohol ;  it  may  also  be  prepared 
either  by  the  direct  treatment  of  the  acid  with  saturated  lime-water 
or  by  double  decomposition  from  soluble  calcium  salts  and  the  alkali 
bromobehenates  in  aqueous  solution. 
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Stronlmni  bromobehenale,  Sr(C22H^2-'^^^2)2'  pi'^pa^^'ecl  by  the  interaction 
bf  strontium  hydroxide  and  bromobehenic  acid  in  methyl-alcoholic 
solution,  resembles  the  preceding  salt ;  the  corresponding  magnesium 
salt  has  similar  properties,  and  is  produced  by  comparable  processes. 

G.  T.  M. 

The  Addition  of  Hydrogen  Iodide  to  the  Unsaturated  Fatty- 
Acids.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
187822). — It  has  been  found  that  hydrogen  iodide  may  be  readily 
added  to  the  unsaturated  fatty  acids  by  treating  these  with  a  metallic 
iodide  and  some  stronger  acid  in  the  absence  of  water. 

Erucic  acid  is  converted  into  iodobehenic  acid  when  shaken  for 
two  or  three  days  at  40 — 50°  with  sodium  iodide  and  glacial  acetic 
acid  saturated  with  hydrogen  chloride. 

Oleic  acid  is  transformed  into  iodostearic  acid  by  treatment  at 
70 — -80°  with  potassium  iodide  and  oxalic  acid  suspended  in  benzene. 
Other  metallic  iodides  may  be  employed  instead  of  potassium  iodide, 
and  sulphuric,  phosphoric,  tartaric,  or  benzenesulphonic  acid  may  be 
used  as  the  condensing  agent.  G.  T.  M. 

Psylla  Wax.  IV.  Psyllic  Acid  and  its  Salts.  Ernst  E. 
SuNDViK  {Zeitsch.  'physiol.  Chem.^  1908,  54,  255 — 257.  Compare 
Abstr.,  1898,  i,  617  ;  1901,  i,  358  ;  1907,  i,  887).— The  alkali  salts  of 
psyllic  acid  (pysslostearic  acid)  are  precipitated  when  alcoholic 
solutions  of  the  acid  and  an  alkali  hydroxide  are  mixed.  The  silver 
and  barium  salts  can  be  obtained  by  adding  aqueous  alcoholic  solutions 
of  silver  nitrate  and  barium  chloride  to  alcoholic  solutions  of  the  acid. 
The  following  salts  have  been  analysed  :  CggH^.^OgNa,  CgQHjgoO^Ba,  and 
Cg^HggOgAg.  Psylla  wax  is  hydrolysed  by  alcoholic  potassium 
hydroxide  as  well  as  by  hydrobromic  acid.  J.  J*  S. 

Alcoholysis  of  Linseed  Oil.  Albin  Haller  (CompL  rend.,  1908, 
146,  259—262.  Compare  Abstr.,  1907,  i,  9,  10,  379).— Four  specimens 
of  linseed  oil  having  respectively  the  iodine  numbers  176,  168,  171, 
and  172,  and  the  saponification  values  185,  190,  189,  and  191,  have 
been  examined.  The  oil  being  insoluble  in  methyl  and  ethyl  alcohols, 
addition  of  a  second  solvent  was  necessary  ;  benzene,  carbon  tetra- 
chloride, acetone,  and  ether  were  tried,  of  which  the  last  was  found 
most  suitable.  When  linseed  oil  is  boiled  with  a  mixture  of  ethyl 
ether  and  methyl  alcohol  containing  2*5%  of  hydrogen  chloride,  methyl 
palmitate,  arachate,  stearate,  oleate,  linoleate,  linolenate,  and isolinolenate 
are  formed.  The  glycerides  of  stearic  acid,  which  occurs  in  appreciable 
proportions,  and  of  arachic  acid,  which  occurs  only  in  very  small 
quantities,  have  not  prevously  been  recognised  in  linseed   oil. 

E.  H. 

Transformation  of  the  a-Hydroxy-acids  into  Aldehydes  by 
Boiling  the  Aqueous  Solutions  of  their  Mercuric  Salts. 
Application  to  the  Preparation  of  ^Arabino8e  by  Means  of 
Mercuric  Gluconate.  Maucel  Guerbet  {Comjjt.  rend.,  1908,  146, 
132 — 135). — According  to  the  equation  'lllo{p.^fi.^2'^0^\i(p^  + 
Hg2(G3H503)2  +  C2H^O  +  C02,   proposed   by  the  author  (Abstr.,  1902, 
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i,  703)  to  explain  the  decomposition  of  an  aqueous  solution  of  mercuric 
lactate  when  boiled,  100  grams  of  this  salt  should  give  5 7 "8  grams 
of  mercurous  lactate,  9  grams  of  lactic  acid,  and  4'4  grams  of 
acetaldehyde.  In  a  quantitative  experiment,  the  amounts  obtained 
were  55*4  grams,  11*4  grams,  and  3 '9  grams  respectively,  and  the 
conclusion  is  drawn  that  the  chief  reaction  is  represented  by  the 
above  equation,  the  differences  between  the  theoretical  and  experi- 
mental numbers  probably  being  due  to  the  gradual  decomposition  of 
the  mercurous  lactate  into  mercuric  lactate  and  mercury.  Mercuric 
glycollate  and  tartrate  similarly  decompose  into  the  mercurous  salts, 
the  acids,  carbon  dioxide,  and  formaldehyde  and  glyoxal  respectively, 
but  here  the  reactions  are  slower  than  with  the  lactate.  Mercuric 
gluconate  undergoes  the  same  reaction,  and,  as  in  this  case  the 
secondary  change  of  the  mercurous  salt  formed  into  mercuric 
gluconate  and  mercury  is  much  more  rapid  than  the  corresponding 
change  in  the  former  reactions,  two  instead  of  one  of  the  four 
molecules  of  gluconic  acid  present  as  mercuric  salt  are  transformed  into 
Z-arabinpse,  The  latter  can  be  prepared  advantageously  by  this 
reaction,  a  total  yield  of  22 — 24  grams  being  obtainable  from  100 
grams  of  calcium  gluconate.  E.  H. 

Mechanism  of  the  Acetoacetic  Ester  Synthesis.  I.  The 
Condensation  of  Acetone  with  Oxalic  Ester.  Egbert  H.  Clark 
[J.  Physical  Chem.,  1908,  12,  1 — 25). — The  author  has  measured  the 
velocity  of  formation  of  ethyl  acetonyloxalate  in  alcohol  with  various 
concentrations  of  acetone,  ethyl  oxalate,  and  sodium  ethoxide  (catalyst), 
and  also  the  effect  of  water  and  of  alcohol  on  the  yield  (compare 
Claisen  and  Stylos,  Abstr.,  1887,  917).  It  was  found  that  the  degree 
of  coloration  produced  by  excess  of  ferric  chloride  in  neutral  solution 
is  proportional  to  the  amount  of  ethyl  acetonyloxalate  present,  and  is 
not  affected  by  water,  alcohol,  acetone,  or  ethyl  oxalate  ;  an  equivalent 
of  sodium  ethoxide,  however,  doubles  the  intensity  of  the  red  colour 
produced.  The  author  supposes  that  the  sodium  ethoxide  gives  rise  to 
a  new  enol  group  (compare  Schiff',  Abstr.,  1898,  i,  355),  and  argues 
that  ethyl  acetonyloxalate  should  be  formulated  as 

C0Me-CH:C(0H)-C02Et, 
or  OH'CMelCH'CO'COgEt,  neither  of  which  formulae  agrees  with  the 
magnetic  rotation  and  refractive  index  of  the  substance  as  determined 
by  Perkin  and  Gladstone  (Trans.,  1892,  61,  821). 

Experiments  made  with  a  colorimeter  showed  that  in  strong,  absolute 
alcoholic  solutions  the  condensation  is  complete,  but  the  yield  is 
diminished  somewhat  by  dilution  with  alcohol.  Traces  of  water,  how- 
ever, have  a  very  marked  effect,  the  addition  of  only  1  '065%  of  water 
lowering  the  yield  from  96%  to  10%  of  the  theoretical.  The  condensa- 
tion is  shown  to  be  a  reversible  reaction.  In  alcoholic  solutions,  the 
rate  of  condensation  is  proportional  to  the  first  power  of  the  acetone 
condensation,  and  to  a  power  of  the  concentration  of  ethyl  oxalate  and 
sodium  ethoxide,  which  varies  from  1-2  to  2  with  increasing  dilution. 
The  author  claims  that  his  results  lend  support  to  Claisen's  theory 
that  the  change  is  preceded  by  the  association  of  sodium  ethoxide  with 
the  ester,  the  degree  of  association  depending  on  the  concentration  of  the 
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solutions.  The  additive  product  must  have  twice  the  molecular  weight 
assumed  by  Claisen  and  Lowman  (Abstr.,  1887,  583).  R.  J.  C. 

y-Hydroxytetrolic  Acid.  Egbert  Lespieau  and  Yiguier  {Compt. 
rend.,  1908,  146,  294 — 296). — The  authors  have  applied  Jocitsch's 
reaction  of  organo-magnesium  compounds  on  acetylenic  hydrocarbons 
to  propargyl  alcohol.  The  latter  (1  mol.)  when  treated  with  magnesium 
ethyl  bromide  (2  mols.)  gives  y-hydroxytetrolic  acid^  OH'CH2*C:C*C02H, 
a  white,  crystalline  substance,  m.  p.  115 — 116°,  which  decomposes 
carbonates,  but,  unlike  Duisberg's  hydroxytetrolic  acid  (Abstr.,  1882, 
1193),  does  not  give  a  sky-blue  coloration  with  ferric  chloride.  When 
treated  in  the  dark  in  ethereal  solution  at  -  10°  with  bromine  (Imol), 
it  is  converted  into  a  mixture  of  much  a^-dihromo-y-hydroxy-^^-hutenoic 
acid,  OH-CH2-CBr:CBr-C02H,  m.  p.  137—138°,  with  a  small  quantity 
of  Tonnies's  lactone  (Abstr.,  1879,  918),  which  Hill  (Abstr.,  1894,  i, 

po  r\r\ 

319)  has  shown  to  have  the  formula  M  ^0 ;  it  has  m.  p.  91°. 

When  a^-dibromo-y-hydroxy-A«-butenoic  acid  is  kept  at  150°  for  two 
hours,  its  m.  p.  remains  unchanged ;  when  heated  at  200°,  it  loses 
carbon  dioxide  and  hydrogen  bromide,  but  no  lactone  is  formed.  This 
seems  to  indicate  that  the  acid  belongs  to  the  fumaric  rather  than  to 
the  maleic  series.  E.  H. 

Camphoroxalic  Acid  Derivatives.     XI.     Action  of  Certain 

Secondary  Amines  on  Camphoroxalic  Acid.    J.  Bishop  Tingle 

and  L.  F.  Williams  {Amer.  Chem.  J.,  1908,  39,  105—124.     Compare 

Abstr.,  1899,  i,  444;  1900,  i,  302  3  1901,  i,  632;  1905,  i,  799  ;  1906, 

i,   902). — In  earlier  papers,  compounds  of   camphoroxalic  acid   with 

amines  have  been  described.     In  the  case  of  primary  amines,  deriva- 

,       ,     P    ,  /rx  ^  rx    /C:C(NHE)-C02NH3K 

tives  are  produced  or  the  types  :  (1)  C8Hj^<^  1  /        ^       ^    . 

.TTX  riTX    ^C:C(NHR)-C02H  ,    ,-rTTX    nxT    /9*CH-NHE        ^ 

(II)  C8Hi4<(i,Q  ^  ^        2     ,   and   (III)    C3Hi,<^^  .      In 

the   formation    of   compounds    of  type  I,   it  is  probable  that  inter- 

^     .       r.TT    ^CH-C(OH)(NHE)-C02-NH3R  „    ^ 

mediate     products,     C8Hi4<^  1  ^       '  '        ^         "^    ,    are  hrst 

formed,  water  being  afterwards  eliminated.  Some  of  these  inter- 
mediate compounds  are  stable,  and  have  been  described  under  the  name 
of  camphoformolamine  derivatives. 

The  compounds  derived  from  the  secondary  amines  probably  have 

%  XT    ^C-C(OH)(NR2)-C02H         ,  ^,       „ 

the    constitution     C8Hj4<^M  ^       '^       ^'        "^    ,    and   are    thereioro 

termed  isocamphoformolamine  derivatives.  They  give  an  intense 
violet  coloration  with  ferric  chloride. 

DiifiohulylamineGamphoformolamineGaThoxylic  acid, 
C-C(OH)[N(C,H,)J-CO,H 
C8Hi4<{J.oH 
m.   p.    179 — 180°  (decomp.),   forms  white   needles,  and  when  heated 
above   its    m.    p.    is    converted    into    diisobutylcamphoforrneneamine, 
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C8Hi4<5f'^'"^^^'^'^',  m.  p.  73—74°.     The  following  cdmpounda 

are  also  described  :  diamyU^ocamphoformolaminecarhoxylic  acid,  m.  p. 

160°;    diamylcamphoformeneamine,     m.   p.    43°;    diiscKimylisocampho- 

formolajninecarhoxylic  acid,  m.  p.  156°  ;  dii&oamylcamphoformeneaminet 

m.  p.   40°;   dibenzylcamphoformeneamine,    m.  p.     152°;    phenylmethyl- 

camphofwmenea'niine,  m.  p.  12Q°  ;  phenylethylcamphoformeneamine,  b.  p* 

285°/110  mm.;   benzylethylisocamphoformolanmiecarboxylic  acid,  m.  p* 

158°  (decomp.),  and  be7izylethylcanipho/ormeneamine,  m.  p.   57°.      By 

the   action   of  acetylphenylhydrazine    on   camphoroxalic  acid,    acetyl- 

11'  1  .  •         n  TT   ^C:CH(NAc)-NHPh, 

plienylaminecampliojormeneamine,    Ugllj4<^  i  m.    p. 

174°,  is  obtained. 

Benzoylphenylhydrazine,  benzylphenylhydrazine,  benzylmethyl- 
amine,  phenylmethylhydrazine,  benzylaniline,  phenyl-/8-naphthyl- 
amine,  /?-phenylhydrazinesu1phonic  acid,  and  various  acyl  derivatives 
of  o-  and  jf>aminophenols  were  heated  with  camphoroxalic  acid,  but 
condensation  products  were  not  formed. 

Dimroth's  paper  (Abstr.,  1907,  i,  662)  on  the  interaction  of  jt?-nitro- 
beuzenediazonium  hydroxide  and  certain  ketonic  and  enolic  compounds 
is  criticised.  E.  G. 


Camphoroxalic  Acid.  XII.  Action  of  Primary  and  Tertiary- 
Amines  on  Camphoroxalic  Acid.  J.  Bjsiiop  Tingle  and  L.  F. 
Williams  {Amer.  Cheni.  J.,  1908,  39,  277—300.  Compare  preceding 
abstract). — In  earlier  papers,  it  has  been  shown  that  primary  amines 
condense    with    camphoroxalic    acid    with    formation    of    substances 

of  three  types :  (I)  CsH,4<^^  ^  ^  '    , 

/TIN  n  IT  ^9XXNHIl)-C0,H         ^      .^^^.   ^  ^      .C:CH-NHR 
(II)  C8Hi,<^^  ^        -     ,   and     (III)  C8Hi,<^^ 

It  is  pointed  out  that,  whilst  certain  amines  yield  compounds  of  all 
three  types,  others  give  only  two, and  some  not  more  than  one  of  them;  in 
the  last  case,  substances  of  type  III  being  usually  formed.  Moreover, 
many  amines  do  not  react  at  all  with  camphoroxalic  acid.  In  order  to 
obtain  evidence  as  to  the  causes  underlying  these  differences  in 
behaviour,  the  investigation  has  been  extended  to  primary  amines  not 
previously  examined.  A  study  has  also  been  made  of  the  behaviour  of 
certain  tertiary  bases  towards  camphoroxalic  acid,  particularly  in  the 
hope  of  obtaining  well-crystallised  salts  which  might  possibly  be  of 
use  in  the  resolution  of  the  acid  into  structural  isomerides. 

Ethylamine  ethylcamphoformeneamineca^'boxylate, 

nxT   ^0:C(NHEt)-C0-0-NH3Et 

m.  p.  109°,  forms  white  needles,  and,  when  heated  at  150°,  is  converted 
inio  elhylcamphofornieneainine,  CgIIj.^<|[l*  ,  m.  p.  118°. 


o,ii,,<:Y—-^^ 
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iDthylenediamine  yields  a  camphoformolamine  derivative, 
OH   ^V^-C(0H).C0.0.NH3 
^8Ji]4<.cO  NH— CH^— CH; 
m.  p.  220^,  which  forms  greyish-white,  microscopic  crystals. 

^-Nitroplienyicamphojormeneaminej      CgJlj^^  i  "    *        ^, 

m.  p.  156°,  forms  lustrous,  brownish-yellow  needles. 

o-Aminophenol  reacts  with  camphoroxalic  acid  with  formation 
of   the  lactone  of  o-hydroxyiyhenylccmijohoformeneaminecarhoxylic   acid, 

Q — C'CQ-Q 
^8^i4"<Cnn  ATTT— n  tt  '    ^'  P-   159*5°,    whilst  jt?-aminophenol  yields 

p  - arninophenol  p-hydroxyphenylcamphoformola7ninecarboxylate, 
CH'C(NH-CoH4-OH)(OH)-CO-ONH3-C,H4-OH 

m.  p.  190°,  which  is  converted  by  dilute  hydrochloric  acid  into  the 
corresponding  acid,  m.  p.  178°  (decomp.).  When  this  acid  is  heated 
above  its  m.  p.,  it  gives  ip-hydroxyphenylcamphoformenecwiine, 

.CICH-NH-CgH^-OH 

'CO 
m.  p.  314°. 

?^-Propylamine  and  m-  and  i^-phenylenediamines  appear  to  react  with 
camphoroxalic  acid,  but  definite  products  could  not  be  isolated. 

The  camphoroxcdates  of  trimethylamine,  m.  p.  139 — 140°  (decomp.), 
triethylamine,  m.  p.  102 — 103°,  quinine,  m.  p.  160 — 161°  (decomp.), 
strychnine,  m.  p.  214 — 215°  (decomp.),  and  brucine,  m.  p.  235 — 236° 
(decomp.),  are  described.  A  crystalline  camphoroxalate  of  tribenzyl- 
amine  could  not  be  obtained.  Attempts  to  prepare  two  isomeric 
brucine  camphoroxalates  were  unsuccessful. 

Benzylideneaniline  reacts  with  camphoroxalic  aciS  with  formation 
of  phenylcamphoformeneaminecarboxylic  acid,  which  was  first  obtained 
(Abstr.,  1899,  i,  444)  by  the  action  of  aniline  on  camphoroxalic  acid. 
The  production  of  this  compound  is  attributed  to  the  hydrolysis  of  the 
benzylideneaniline  into  aniline  and  benzaldehyde. 

Piperine  does  not  react  with  camphoroxalic  acid. 

Tetraethylammonium  camphoroxalate  forms  white  needles,  and  is  very 
unstable. 

A  list  is  appended  of  the  various  amines  studied  in  this  connexion, 
together  with  the  formulae  and  m.  p.'s  of  the  products  obtained. 

E.  G. 


New  Homologues  of  DiglycoUic  Acid.  Emile  Jungfleisch 
and  Marcel  Godchot  {Compt.  rend.,  1908,  146,  26 — 29.  Compare 
Abstr.,  1907,  i,  748). — When  ethyl  a-bromobutyrate  acts  on  the  sodium 
compound  of  ethyl  lactate,  there  is  formed  ethyl  a-methyl-a  -ethyldigly col- 
late, COgEt-CHMe-O-CHEfCOgEt,  a  liquid  with  an  ethereal  odour, 
having  b.  p.  130°/25  mm.,  D^^  1-0774.  The  free  acid,  which  crystallises 
in  small  needles,  m.  p.  69°,  loses  water,  partly  on  distillation  in  a 
vacuum  and  completely  when  boiled  with  acetyl  chloride,  giving  the 
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anhydride, 0<^^jr^T  .^,-.^0,  a   mobile  liquid  with  a  piquant  odour, 

b.  p.  125—130720  mm.,  Die  M556. 

By  the  action  of  alcoholic  ammonia  on  the  ethyl  ester,  the  diamide^ 
NHg-CO-CHMe-O-CHEt-CO-NHa,  is  formed  in  fine  needles,  m.  p. 
140 — 142°.  A  similar  reaction  with  ethyl  a-bromozsobutyrate  gives 
ethyl  aa-dimethyl-a!-methyldiglycollate,  COgEt'CMeg'O'CHMe-OOgEt,  a 
mobile  liquid,  b.  p.  130—135725  mm.,  D^o  1-0507,  The  acid,  which 
has  not   been  obtained  crystalline,   is  dehydrated    by  boiling   acetyl 

chloride,    giving   the    anhydride,  CXCpxTj^  -CCr^'    ^   liquid,    b.    p. 

112— II672O  mm.,  Di«  M531.  The  diamide,  prepared  from  the  ester, 
forms  colourless  lamellae,  m.  p.  150"  (after  softening).  Ethyl  a -methyl- 
a-hopropyldigly  collate,  C02Et-CHMe-0-CHPr^-C0.^Et,  is  similarly 
prepared.  It  is  a  colourless  liquid,  b.  p.  137 — 140715  mm  ,  D^^  1-0398. 
In  the  last  reaction,  the  yield  is  very  poor.  By  means  of  their  brucine 
salts,  the  authors  have  separated  aa'-dimethyldiglycollic  acid, 
0(CHMe' 00311)2,  into  its  two  optically  active  modifications. 

E.  H. 

Electrolysis  of  Sugars.  Carl  Neuberg  (Biochem.  Zeitsch.,  1908, 
7,  527 — 528). — c?-Gluconic  acid  has  been  electrolysed  in  the  hope  of 
synthesising  a  polyhydric  alcohol  containing  10  carbon  atoms.  In 
reality,  decomposition  occurred,  and  cZ-arabinose  was  obtained.  Other 
polyhydroxy-acids  behave  in  a  similar  manner  :  Z-arabonic  acid  yields 
^-erythrose  ;  i-erythronic  acid,  i-glyceraldehyde  ;  i-glyceric  acid,  glycoll- 
aldehyde,  and  glycollic  acid,  formaldehyde.  In  each  case,  the  reaction 
consists  in  the  elimination  of  a  molecule  of  formic  acid  from  one  of 
the  hydroxy -acid.  In  a  few  instances,  indications  were  obtained  of 
the  formation  of  ketonic  acids  of  the  type 

0H-CH2-[CH-0H]^-C0-C0^H. 

When  melibionic  acid  is  subjected  to  electrolysis,  a  sugar  containing 
11  carbon  atoms  is  formed.  Saccharic  acid,  under  similar  conditions, 
yields  the  dialdehyde  of  tartaric  acid,  and  tartaric  acid  itself  yields 
glyoxal.  Serine  and  isoserine  when  electrolysed  yield  products  which 
react  with  j^-nitrophenylhydrazine.  J.  J.  S. 

Saccharinic  Acids.  Heinrich  Kiliani  (Ber.,  1908,  41,  158 — 167). 
— Chiefly  polemical  against  Nef  (this  vol.,  i,  5).  The  work  of  Kiliani 
and  Loeffler  (Abstr.,  1904,  i,  373;  1905,  i,  737)  has  been  repeated  on 
a  large  scale,  and  their  results  confirmed.  No  new  compound  was 
isolated  from  the  product  formed  by  the  action  of  calcium  hydroxide 
on  lactose,  but  a  new  calcium  saccharinate  has  been  obtained  by  the 
action  of  calcium  hydroxide  on  dextrose,  the  investigation  of  which  is 
in  progress.  W.  H.  G. 

Decomposition  of  Calcium  and  Barium  Tartrates  by- 
Alkali  Chlorides.  H.  Cantoni  and  Madame  Jolkowsky  {Bull. 
Soc.  chim.,  1907,  [iv],  1,  1181—1189.  Compare  Abstr.,  1905,  i,  14, 
633). — In  previous  papers,  the  solubilities  of  these  tartrates  in  water 
at  various  temperatures  were  given,  and  attention  was  directed  to  the 
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fact  that  a  difficulty  was  experienced  in  devising  a  method  for  the 
estimation  of  tartaric  acid  by  the  precipitation  of  an  insoluble  tartrate, 
since  the  precipitates  formed  proved  to  be  more  soluble  in  the  solution 
of  the  second  salt,  simultaneously  produced,  than  in  water.  In  the 
present  paper,  it  is  shown  that  calcium  tartrate  is  more  soluble  than 
barium  tartrate  in  aqueous  solutions  of  potassium,  sodium,  or 
ammonium  chloride,  and  that  the  action  of  each  of  these  three 
chlorides  on  each  of  the  tartrates  increases  in  the  order  given, 
although  the  differences  are  not  great.  In  all  cases,  the  solubility 
increases  to  about  the  same  extent  with  rise  of  temperature.  The 
attack  of  the  tartrates  by  the  chloride  solutions  is  vigorous  during  the 
first  hour,  moderates  considerably  in  the  second  hour,  and  equilibrium 
is  reached  at  the  end  of  about  four  hours.  The  solubility  of  each  of 
the  tartrates  increases  with  increase  of  concentration  of  the  chloride 
used,  but  the  increase  in  the  case  of  barium  tartrate  is  more  rapid 
than  in  the  case  of  calcium  tartrate. 

Tables  and  curves  illustrating  in  detail  the  results  obtained  are 
given  in  the  original.  T.  A.  H. 

Sodium  Antimonyl  Tartrate.  R.  H.  Aders  Plimmer  {Proc. 
Roy.  Soc,  1908,  B,  80,  11 — 12). — Sodium  antimonyl  tartrate  has  the 
composition  Q^firj]^3iBh,^VK<f).  On  drying  at  105°,  2H2O  are  lost, 
and  the  remaining  J  mol.  is  removed  by  exposure  in  a  vacuum  over 
sulphuric  acid.  G.  B. 

Mdthyl  ay-Dibromo-  and  Dichloro-dicarboxyglutarate  and 
the  Formation  of  c?/c^oTrimethylene  Derivatives  from  the 
Former.  Max  Guthzeit  and  Martin  Lobeok  {J.  pr.  CJiem.^ 
1908,  [ii],  77,  43 — 60). — Methyl  ay-dihromodicarhoxyglutarate  [methyl 
ay-dibromopropanetetracarboxylate],  CH2[CBr(C02Me)2]2,  prepared  by 
the  action  of  bromine  on  methyl  propanetetracar  boxy  late  in  carbon 
disulphide  solution  at  35°,  crystallises  in  prisms,  m.  p.  125 — 126°, 
and  again  forms  methyl  propanetetracarboxylate  when  boiled  with  zinc 
dust  in  benzene  solution.  The  dichloro-ester,  prepared  by  the  action 
of  chlorine  on  methyl  propanetetracarboxylate  at  50°,  crystallises  in 
prisms,  m.  p.  128 — 129°.  The  action  of  sodium  on  the  dibromo- 
ester  in  boiling  toluene  solution  leads  to  the  formation  of  methyl 
cycZotrimethylenetetracarboxylate,  which  is  formed  also  when  the 
dibromo-efcter  is  heated  with  methyl  disodiopropanetetracarboxylate 
or  sodium  methoxide  in  methyl-alcoholic  solution,  or  is  treated  with 
ammonia  in  hot  methyl-alcoholic  solution.  c7/cZoTrimethylenetetra- 
carboxylic  acid  has  m.  p.  208°  (decomp.)  (200°,  Guthzeit  and  Dressel, 
Abstr.,  1890,  879  ;  218—220°,  Gregory  and  Perkin,  Trans.,  1903,  83, 
780).  Ethyl  dibromopropanetetracarboxylate,  under  the  same 
conditions,  yields  ethyl  cyc^o trimethylenetetracarboxylate  (Perkin, 
Trans.,  1905,  87,  358),  m.  p.  43°. 

When  saturated  with  ammonia  in  cooled  methyl-alcoholic  solution, 
methyl  dibromopropanetetracarboxylate  yields  a  product,  crystallising 
in  needles,  which  on  analysis  gives  figures  agreeing  approximately 
with  those  required  by  cjQiotriiii'ithyleiietetracarhoxylaniide ;  this 
readily  loses  ammonia,  and  on  hydrolysis  forms  carbon   dioxide   and  a 
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mixture  of  cis-  and  ^raws-c?/cZotrimethylenedicarboxylic  acids,  m.  p. 
165°.  G.  Y. 

Antimony  and  Tin  Compounds  of  ThioglycoUic  Acids. 
Bror  Holmberg  {Zeitsch.  anorg.  Chem.,  1008,  56,  385 — 392). — In 
aqueous  solution,  sodium  chloroacetate  and  sodium  thiostannate 
react  at  the  ordinary  temperature,  according  to  the  equation  : 

2CH2Cl-C02Na  +  Na.SbS^  =  S2(CH2-C02Na)2  +  2NaCl  +  NaSbS2, 
the   sodium  dithioglycollate   remaining  in  solution.     Sodium   chloro- 
acetate and  thioarsenate   react    in    an    exactly    corresponding  way. 
Sodium  chloroacetate  and  thiostannate   give  sodium  chloride,   sodium 
sulphide,  and  sodium  thiodiglycollate,  S(CH2*C02Na)2. 

Attempts  to  prepare  antimony  trithioglycollate  were  unsuccessful ; 
by  interaction  of  antimony  trichloride  and  thioglycollic  acid,  only  the 

S  'CIT 
compound  C02H'CH2'S*Sb<^     nri  ^'  ^^^^cribed  by  Klason  and  Carlson 

(Abstr.,  1906,  i,  232),  was  obtained.  Sodium  chloroacetate  and  thio- 
antimonite  interact  in  aqueous  solution  with  formation  of  sodium 
metathioantimonite  and  sodium  thiodiglycollate. 

Stannic  chloride,  1  mol.,  and  thioglycollic  acid,  2  mols.,  react 
readily  in  ethereal  solution,  forming  the  compound 

(S-CH2-C02H)2,SnCl2. 
This  compound  occurs  in  colourless  crystals,  which  are  unstable, 
decomposing  with  excess  of  water  to  form  the  corresponding  dihydroxy- 
compound,  S2(CH2*C02H)2,Sn(OII)2.  The  latter  occurs  as  a  crystalline 
powder,  practically  insoluble  in  water,  but  soluble  in  hydrochloric  acid 
with  partial  regeneration  of  the  dichloride,  and  in  sodium  hydroxide 
with  formation  of  the  corresponding  sodium  salt.  This  salt,  of  the 
formula  S2(CH2*C02Na)2,Sn(OH)2,6H20,  occurs  in  large,  transparent 
crystals,  which  slowly  decompose  in  the  air.  The  dichloride,  dissolved 
in  absolute  alcohol,  readily  gives  the  ester,  S2(CH2*C02C2H5)2,SnCl2, 
m.  p.  157—158°.  G.  S. 

Formaldehyde.  Albert  Keyciiler  {Bidl.  Soc.  chim.^  1907,  [iv], 
1,  1189—1195;  Bull.  Soc.  chim.  Belg.,  1908,  22,  17—20.  Compare 
A.  Lumiere,  L.  Lumiere,  and  Seyewetz,  Abstr.,  1905,  i,  150). — By  add- 
ing sodium  (0-25  gram)  to  methyl  alcohol  (100  grams)  and  then  adding 
trioxymethylene,  sufl&cient  of  the  latter  can  be  dissolved  to  furnish  a 
liquid  containing  the  equivalent  of  57%  of  formaldehyde.  Such  a 
product  distils  mainly  between  89°  and  92°,  and  can  be  separated  into 
three  fractions,  whence  it  is  concluded  that  it  contains  hydroxy- 
dimethyl  ether,  MeO'CHg'OH,  and  products  of  the  type 

OMe-[CH20]„-CH2-OH. 
In  this  reaction,  it  is  supposed  that  the  polyoxymethylene  complexes 
are  first  opened,  yielding  sodium  alkyloxides,  which  then  react  with 
methyl  alcohol,  forming  sodium  methoxide  and  products  of  the  type 
indicated.  A  similar  reaction  takes  place  with  ethyl  or  amyl  alcohol, 
glycerol,  or  menthol,  and,  when,  as  in  the  case  of  menthol,  sodium 
cannot  be  introduced  directly,  an  equivalent  quantity  of  sodium 
methoxide  or  ethoxide  can  be  used. 

Phenol  containing  a  little  sodium  phenoxide  reacts  with  trioxy- 
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methylene  at  75 — 85°,  forming  an  oily,  yellow  liquid,  which  ivS  miscible 
with  water  and  alcohol,  partly  soluble  in  ether,  and  slightly  so  in 
benzene.  After  a  time,  it  becomes  insoluble  in  alcohol.  j9-Cresol  and 
trioxymethylene  react  at  80 — 85°,  giving  a  slightly-coloured  homo- 
geneous mass,  which,  after  about  ten  days,  can  be  separated  into 
2  :  6-dimethylol-/>-cresol  and  jo-homosaligenin  (compare  Auwers,  Abstr., 
1907,  i,  612).  0-  and  r/i-Cresols  also  react  with  trioxymethylene,  the 
former  yielding  crystalline  products  slowly.  With  /8-naphthol,  di- 
hydroxydinaphthylmethane  (compare  Auwers,  loo.  cit.)  is  formed,  but 
a-naphthol  yields  only  a  resinous  product.  T.  A.  H. 

Formaldehyde.  II.  Solid  Polymerides  of  Formaldehyde. 
Friedrich  Auerbach  and  Hermann  Barschall  {Chem.  Zentr.y  1907, 
ii,  1734—1735  ;  from  Arh.  Kais.  Gesundh.-Amt.,  1907,  27,  183—230. 
Compare  Abstr.,  1905,  i,  859). — In  view  of  the  disagreements  and 
obscurities  existing  in  regard  to  the  nature  of  the  solid  polymerides  of 
formaldehyde,  the  authors  have  examined  these  with  a  view  to  deter- 
mining in  how  far  they  are  chemical  individuals. 

Paraformaldehyde,  m.  p.  about  150 — 160°,  which  has  a  mol.  wt.  at 
least  three  times  that  of  formaldehyde,  is  prepared  by  evaporation  of 
pure  formaldehyde  solutions  ;  it  is  amorphous  and  colloidal,  contains 
varying  amounts  of  adsorbed  water,  and  reacts  with  sodium  sulphite 
solution. 

a-Polyoxymethylene,  {QM^O)n,  formed  by  addition  of  1  vol.  of 
concentrated  sulphuric  acid  to  10  vols,  of  aqueous  formaldehyde,  is 
indistinctly  crystalline,  m.  p.  163 — 168°  in  a  sealed  tube,  and  at  189° 
yields  a  vapour  consisting  chiefly  of  formaldehyde  molecules. 

)8-Polyoxymethylene,  prepared  by  adding  4  vols,  of  concentrated 
sulphuric  acid  to  10  vols,  of  aqueous  formaldehyde,  is  crystalline, 
m.  p.  163 — 168°  in  a  sealed  tube,  vapour  density  32  at  184°,  increasing 
slowly  with  the  temperature,  and  reacts  with  sodium  sulphite  solution. 

y-Polyoxymethylene,  formed  together  with  the  y8-polymeride  by  the 
action  of  4  vols,  of  sulphuric  acid  on  10  vols,  of  formalin,  is  crystalline, 
m.  p.  163 — 165°  in  a  sealed  tube,  does  not  react  with  sodium  sulphite, 
and  when  boiled  with  water  is  converted  into  the  8-polymeride  ;  at 
184°  and  198°,  the  vapour  has  D  40  and  60  respectively,  the  gas 
consisting  of  formaldehyde  molecules  mixed  with  polymeric  molecules, 
the  proportion  of  the  latter  increasing  with  the  pressure,  but  diminish- 
ing as  the  temperature  rises.  When  heated  in  the  open,  these  three 
polyoxymethylenes  volatilise  without  first  melting. 

S-Polyoxymethylene  is  indistinctly  crystalline,  m.  p.  169 — 170°  in  a 
sealed  tube,  melts  when  heated  in  the  open,  does  not  react  with  sodium 
sulphite,  and  at  190-^240°  yields  a  vapour  consisting  of  polymeric 
molecules  which  dissociate  only  slowly. 

a-Trioxymethylene,  CoHgOg,  formed  by  sublimation  of  the  polyoxy- 
methylenes into  water,  crystallises  in  colourless  needles,  or  strongly 
refracting  prisms,  m.  p.  63 — 64°  in  a  sealed  tube,  b.  p.  114-5°/759  mm., 
volatilises  to  a  marked  extent  at  the  ordinary  temperature,  differs 
from  formaldehyde  and  the  polyoxymethylenes  in  not  giving  the 
aldehyde  or  ketone  reactions,  and  has  therefore  probably  a  cyclic 
constitution. 
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Paraformaldehyde  differs  from  a-polyoxymethylene  chiefly  in  being 
amorphous  and  in  the  adsorption  of  water.  Paraformaldehyde  and 
the  four  polyoxymethylenes  yield  formaldehyde  as  gas,  or  in  aqueous 
solution,  with  an  ease  gradually  diminishing  from  paraformaldehyde  to 
8-polyoxymethylene.  The  aqueous  solutions  are  not  to  be  distinguished 
from  aqueous  formaldehyde. 

The  conclusions  to  be  drawn  from  the  comparison  of  the  vapour 
tensions  of  the  four  polyoxymethylenes  are  discussed  ;  the  vapour  of 
the  polyoxymethylenes  at  25°  can  contain  only  very  little  form- 
aldehyde, and  must  consist  chiefly  of  polymeric  molecules  insoluble  in 
water.  a-Trioxymethylene,  on  the  other  hand,  has  a  constant  vapour 
tension  and  vapour  density.  G.  Y. 

So-called  Formaldehyde-Sodium  Hyposulphite.  Ernst  von 
Meyer  {J.  'pr.  Chem.,  1908,  [ii],  77,  61— 64).— In  spite  of  the  work 
of  various  authors,  it  has  not  yet  been  determined  whether  sodium 
formaldehydesulphoxylate  (Bazlen,  Abstr.,  1905,  ii,  240)  and  sodium 
hydrogen  sulphiteformaldehyde,  which  are  formed  by  the  action  of 
sodium  hyposulphite  on  formaldehyde,  exist  as  a  double  salt  or  are 
capable  of  separate  existence  in  solution  in  presence  of  each  other. 
It  is  now  found  that  the  two  salts  may  be  separated,  at  least  partly, 
by  fractional  precipitation  or  fractional  recrystallisation,  and  that 
1000  mols.  of  water  dissolve  120  mols.  of  the  sulphoxylate  and  146 
mols.  of  the  sulphite  separately,  but  93  mols.  and  114  mols.  respec- 
tively, of  the  two  salts  in  presence  of  each  other.  Moreover,  a 
transition  point  indicating  a  formation  or  decomposition  of  a  double 
salt  could  not  be  observed  between  -  14°  and  55°  either  by  the  thermo- 
metric  or  the  dilatometric  method  (van't  Hoff,  Goldschmidt,  and 
Jorissen,  Abstr.,  1895,  ii,  380).  Hence  sodium  hyposulphiteform- 
aldehyde,  still  sometimes  referred  to  as  a  chemical  individual,  consists 
of  a  mixture  of  sodium  formaldehydesulphoxylate  and  sodium 
hydrogen  sulphiteformaldehyde,  which  do  not  combine  to  form  a 
double  salt  either  in  the  solid  state  or  in  solution.  G.  Y. 

i^  Constitution  of  Sodium  Hyposulphite  and  Formaldehyde- 
sulphoxylate. E.  I.  Orloff  {J.  Russ.  Phys.  Chem.  Soc,  1907,  39, 
1588 — 1617.  Compare  Bucherer  and  Schwalbe,  Abstr.,  1906,  ii,  741). 
— A  criticism  of  the  existing  theories  as  to  the  constitution  of  the 
hyposulphites  and  formaldehydesulphoxylates  is  given,  and,  chiefly  on 
the  ground  of  their  reaction  with  neutral  and  alkaline  solutions  of 
potassium  mercuric  iodide,  it  is  considered  that  the  former  consists  of 
a  mixture,  ONa-SO-O'SNalO  and  ONa-SO-0-SH(OH)-ONa,  together 
with  the  free  groups  ONa'SHIO  and  OH-SNalO,  the  last  two  being 
formed  when  in  the  preparation  of  the  hyposulphite  an  insufficient 
quantity  of  sodium  hydrogen  sulphite  is  employed,  but,  when  sulphur 
dioxide  reacts  with  metallic  sodium,  the  hyposulphite  consists  wholly 
of  SONa'O'SOgNa.  Sodium  formaldehydesulphoxylate  is  a  derivative 
of  hyposulphurous  acid,  HSIO(OII),  and  should  therefore  be  termed 
sodium  formaldehydehyposulphite.  In  aqueous  solutions,  it  reacts 
with  other  substances  in  accordance  with  the  constitutions 
0:SNa-0-CH,-On  and  ONa-S-O-CHg-OH.     Sodium    hydrogen   form- 
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aldehydesulphite    has   the    formula   NaS^^^p-rr  ^^^^  •      Commercial 

sulphoxylate  contains  considerable  quantities  of  sodium  hydrogen 
sulphite,  sodium  sulphite,  and  also  the  substance  NaHS03*CH20. 
The  compounds  in  which  sulphur  functions  as  a  sexavalent  element 
are  more  stable  than  those  in  which  it  is  quadri-  or  bi-valent, 
consequently,  where  possible,  there  is  always  a  tendency  for  the 
latter  to  pass  into  the  formef,  thus  : 

0  0  O 

OH-S-ONa  — >  Na-S-ONa     and     ONa-S-OH  — ^    H-S-ONa, 
O 

Z.  K. 

Production  of  a  Sparingly  Soluble  [Basic]  Zinc  Porm- 
aldehydesulphoxylate.  Faebwerke  vorm.  Meister,  Lucius  & 
Bruning  (D.R.-P.  187494.  Compare  Abstr.,  1906,  i,  802).— One 
litre  of  14%  zinc  hyposulphite  solution  at  70°  is  treated  successively 
with  220  c.c.  of  40%  formaldehyde  and  100  grams  of  zinc  carbonate, 
the  mixture  being  warmed  and  stirred  until  the  reducing  action  of 
the  solution  has  disappeared.  The  precipitated  basic  zino  formaldehyde- 
sulphoxylate,  OH'Zn'SOg'CHg'OH,  is  then  collected  ;  it  may  be  con- 
verted into  the  technically  important  sodium  formaldehydesulphoxylate 
by  treatment  with  sodium  carbonate.  The  foregoing  reaction  takes 
the  following  course  : 

Zn(S02-CH2-OH)2  +  Zn(0H)2  =  20H-Zn-S02-CH2-OH, 
and  results    in   a  separation  of    the   sulphoxylate  from  soluble   zinc 
formaldehydesulphite,    which    under   these    conditions    remains    un- 
changed. G.  T.  M. 

Fission  of  Hydrogen  Cyanide  from  Amides  of  a-Bromo- 
Fatty  Acids  Accompanied  by  the  Formation  of  an  Aldehyde 
or  Ketone.  Gustav  Mossler  {Monatsh.,  1908,  29,  69 — 82). — 
The  formation  of  aldehydes  or  ketones  by  the  splitting  off  of  formic 
acid  from  a-hydroxy-acids  is  a  well-known  reaction.  In  an  analogous 
manner,  as  now  found,  the  amides  of  a-bromo-acids  when  heated  with 
aqueous  or  alcoholic  sodium  hydroxide  lose  hydrogen  bromide  and 
hydrogen  cyanide,  and  form  an  aldehyde  or  ketone  according  to  their 
configurations.  The  amides  are  best  prepared  by  the  action  of 
ammonia  on  tlie  a-bromo-acid  bromide  in  benzene  solution.  In  this 
manner  have  been  prepared  acetaldehyde,  propaldehyde,  isobutaldehyde, 
and  benzaldehyde,  acetone,  and  diethyl  ketone ;  with  20%  alcoholic 
potassium  hydroxide,  the  yields  obtained  range  from  40-4%  to  97*4%, 
in  the  order  in  which  the  substances  are  named.  G.   Y. 

Unimolecular  Succindialdehyde.  Carl  D.  Harries  and  Paul 
Hohenemser  {Ber.,  1908,  41,  255—260.  Compare  Abstr.,  1901,  i, 
451  ;  1902,  i,  345). — The  glassy  polymeric  succindialdehyde  does  not 
yield  the  unimolecular  variety  on  treatment  with  phosphoric  oxide, 
but  is  completely  destroyed  (compare  Abstr.,  1907,  i,  183).  If,  how- 
ever, the  polymerised  form  is  distilled,  the  first  fraction,  below  169°, 
rejected  as  the  dialdehyde  in  the  distillate,  contains   water,  and  the 
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fractioD,  b.  p.  169 — 171°,  then  repeatedly  distilled  under  reduced 
pressure,  the  unimolecular  form  of  succindialdehyde  is  obtained  as  a 
mobile  liquid,  b.  p.  56—5778—10  mm.;  D2i  1*0642;  mol.  wt.  in 
glacial  acetic  acid,  104—111,  calc.  86;  n]"^  1*42717.  The  molecular 
refraction  is  therefore  normal  for  a  dialdehyde,  but  not  for  ar<  enolio 
modification.  The  liquid,  b.  p.  65 — 667II  nam.,  earlier  observed  is 
always  obtained  when  water  is  present  (1901,  loc.  cit). 

More  careful  determinations  of  the  molecular  refraction  of  the 
glassy  and  liquid  forms  at  different  temperatures  show  the  conclusion 
previously  drawn  to  be  erroneous,  that  the  transition  temperature  from 
Mr,  to  Mj  is  65°  (1902,  loc.  cit.).  Curves  drawn  connecting  refractive 
index  and  temperature  of  both  modifications  intersect  at  133°,  and  the 
dissociation  temperature,  although  not  determined,  is  therefore  much 
higher  than  65°, 

The  dielectric  constant  of  the  glassy  form  is  3*78,  and  that  of  the 
liquid  form  28*5,  temp.  20°,  the  aniline  taken  as  the  standard  =  7'2. 

In  the  preparation  of  succindialdehyde  from  the  dialdoxime  and 
nitrous  fumes,  it  is  important  to  use  nitric  acid  of  D  1*3;  acid  of  D  1*4 
leads  to  the  formation  almost  exclusively  of  succinic  acid.         W.  E. 

A  Synthesis  of  Certain  Naturally-Occurring  Aliphatic 
Ketones,  and  their  Possible  Mode  of  Formation  in  the 
Organism.  Henry  D.  Dakin  (J.  Biol  Chem.,  1908,  4,  221—225). 
— An  examination  was  made  of  certain  ketones  which  are  constituents 
of  certain  vegetable  essential  oils  in  order  to  see  whether  they  can  be 
prepared  by  oxidation  of  the  corresponding  saturated  fatty  acid  in  a 
manner  analogous  to  the  formation  of  acetone  by  the  oxidation  of 
butyric  acid.  The  oxidation,  as  in  previous  work,  was  accomplished 
by  means  of  hydrogen  peroxide,  and  this  type  of  ^-oxidation  occurs  in 
the  animal  body.  Experiment  showed  this  could  be  done  ;  thus  lauric 
acid,  after  conversion  into  its  ammonium  salt  and  warming  with 
hydrogen  peroxide,  readily  yields  methyl  ?i-nonyl  ketone,  an  unstable 
y3-ketonic  acid  being  its  precursor.  Tn  a  similar  fashion,  decoic  acid 
yields  methyl  n-heptyl  ketone,  and  octoic  acid,  methyl  n-amyl  ketone, 
These  ketones  probably  arise  in  a  cori-esponding  way  in  the  plant 
organism. 

W.  D.  H, 

New  Derivatives  of  Camphenilone ;  its  Constitution. 
Louis  Bouveault  and  Gustav  Blanc  (Compt.  re^id.,  1908,  146, 
233 — 235). — Dihydrocampholenamide  (Semmler,  Abstr.,  1906,  i,  681), 
obtained  by  the  action  of  sodamide  on  camphenilone,  yields  on  treat- 
ment with  bromine  and  sodium  methoxide  (Jeffreys,  Abstr.,  1899,  i, 
730)  the  urethane,  CsHj./NH-COgMe,  b.  p.  148°/17  mm.,  m.  p.  26°. 
The  amine,  CgHj^'NHg,  obtained  by  heating  the  urethane  at  120°  with 
alcoholic  potassium  hydroxide,  is  a  colourless  liquid  with  a  characteristic 
odour,  b.  p.  149°,  and  absorbs  carbon  dioxide  from  the  air  ;  when  the 
hydrochloride  is  heated  with  potassium  cyanate,  it  forms  a  crystalline 
carbamide,  m.  p.  163°,  or  when  treated  witli  sodium  nitrite  it  is 
converted  into  the  alcohol,  C^Hj^'OH,  b.  p.  81 — 82°/17  mm.,  and  this 
op  oxidation  yields  a  Icetone,  b,  p.  78— 79°/17  mm,  DJ  0-921,  the 
semicarbazone,  m.  p.  198°,  and  dibenzijlidene  derivative,  m.  p.  143°,  of 
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which  are  identical  with  the  corresponding  derivatives   of  isopropyl- 

p  TT     ,  (^  IT 

C3/c^pentane-3-one,  CnPr^<^    ^   i     ^  (Blanc,  private  communication). 

It   follows,  therefore,  that  the  alcohol,   amine,  and   amide    described 

above  are  isopQ'opylcjclopentane-3-ol,    d'amino-l-isopropylcyclopentane, 

and  isop7'opylcjc\opentane-3-carboxylamide  respectively.     The  formation 

CH  'CHPr/^ 
of  isopropylc?/c?opentane-3-carboxylamide,  NH2*C0o*CH<^     ^   •  » 

from  camphenilone  is  readily  explained  if  camphenilone  has  the 
constitution  assigned  to  it  by  Wagner  and  Majewski  (Abstr.,  1900,  i, 
629).  M.  A.  W. 

Colorimetric   Method  of   Determining  the   Molecular  Size 
of  Carbohydrates  (Qualitative  Demonstration  of  Aldehydes, 
Alcohols,  and  Carbohydrates).     Leoniiard  Wacker  {Ber.,  1908, 
41,  266 — 275). — The  foundation  of  the  method  rests  on  the  fact  that 
pheDylhydrazine-;j-sulphonic  acid    in    sodium    hydroxide    and    in    the 
presence  of  alcohols,  acids,  &c.,  develops  a  red  colour  in  the  air.     It 
is  found  that  (I)  the  intensity  of  the  colour  in  equimolecular  solutions 
is  constant,  and  (2)  that  the  velocity  of  the  reaction  is  inversely  propor- 
tional to  the  size  of  the  molecule.     The  velocity  is  very  different  for 
differing  classes  of  compounds  ;  thus  iV730,000  solution  of  formaldehyde 
or   acetaldehyde    develops    the    colour    immediately,    whilst    iV/2000 
solutions   of    polyhydric   alcohols   and   carbohydrates   require  fifteen 
minutes,  primary  alcohols  require  a  strength  of  iV/200,  and  concentrated 
solutions  are  required  in  the  cases  of  acetone,  lactic  acid,  citric  acid,  and 
proteins.     The  reaction  in  the  cases  of  polyhydric  alcohols  and  carbo- 
hydrates has  been  studied  quantitatively,  and  from  these  determinations 
with  compounds  of  known  molecular  weight  it  has  been  sought  to 
determine  the  molecular  weights  of  carbohydrates  or  pentosans.     By 
comparing  maltose  with  starch,  amylodextrin,  and  erythrodextrin,  it 
is,  for  instance,  inferred   that  the  molecular  weights  of  starch  and 
amylodextrin  are  identical  (?  CggHgoOgo)  and  are  three  times  that  of 
maltose ;  that  of  erythrodextrin  (i  O24H4QO20)  is  twice  that  of  maltose. 
Experiments  carried  out  before  and  after  inversion  lead  practically 
to  the  same  conclusion.  W.  R. 

Rate  of  Oxidation  of  Sugars  in  an  Acid  Medium.  H.  H. 
BuNZEL  (Amer.J.  Physiol,  1908,  21,23—36). — Sugars  maybe  oxidised 
in  an  acid  medium  (A^/2  acetic  acid) ;  the  relative  initial  velocities  of 
the  oxidation  are  as  follows  for  the  sugars  used :  lactose  (the  slowest), 
I'O;  maltose,  1'15  ;  dextrose,  5'7l  ;  galactose,  8*72;  mannose,  8-72; 
Isevulose,  55*13.  Thele  figures  are  believed  to  represent  the  relative 
amount  of  dissociation  that  occurs.  Hydrogen  ions  retard  the  oxida- 
tion, because  they  decrease  the  total  number  of  free  oxygen  ions  in 
solution,  and  diminish  the  dissociation  of  the  sugar  molecule. 

W.  D.  H. 

0.  Sugars  from  Meta-  and  Para  saccharin.  Hetnrich  Kiltant 
{Bn\,  1908,  41,  120—^124.  Compare  Abstr.,  1907,  i,  1011).— The 
oximcs  of   the  Cg  sugars,  obtained  on  reduction  of  meta-  and  para- 

/  2 
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saccharinic  acid,  were  formerly  shown  to  have  identical  properties. 
Crystallographic  investigation  proves  them  to  be  the  same ;  a  mixture 
of  the  two  has  m.  p.  136°,  and  they  both  yield  the  same  tetrahenzoate, 
m.  p.  140°,  crystallising  in  bunches  of  minute  needles.  The  Cg  sugars 
from  which  the  oximes  were  derived  are  also  now  shown  to  be  the  same  ; 
parasaccharopentose  does  not  exist.  They  are  crystallographically 
identical,  whilst  the  difference  in  melting  point  formerly  recorded  is  due 
to  the  deliquescence  in  moist  air.  The  sugar  from  parasaccharinic  acid 
is  not  a  ketose,  as,  on  oxidation  with  bromine,  a  butanetriolcarboxylic 
acid  is  formed,  which  yields  the  phenylhydrazide,  m.  p.  134°.  It  would 
appear  that  the  ^-ketose  from  parasaccharinic  acid  is  extremely 
unstable,  and  is  transformed  into  the  aldose  at  the  moment  of  its 
formation  under  the  influence  of  the  alkaline  oxidising  mixture. 

E.  F.  A. 

Transformation  of  ^Gulose  and  of  Mdose  into  ^Sorbose. 
William  Alberda  van  Ekenstein  and  Jan.  J.  Blanksma  (Bee.  trav. 
chim.,  1908,  27,  1 — 4). — It  has  been  shown  that  c?-glucose  and 
rf-mannose  are  transformed  by  alkalis  into  Isevulose  (Lobry  de  Bruyn  and 
Alberda  van  Ekenstein,  Abstr.,  1896,  i,  116),  that  (^-galactose  and 
cZ-talose  similarly  are  converted  into  c?-tagatose  (Abstr.,  1898,  i,  225), 
and  that  the  latter  sugar  by  migration  of  a  hydroxyl  group  gives 
/-sorbose  (Abstr.,  1900,  i,  332).  Since  Z-sorbose  is  a  ketose,  yielding 
the  same  osazone  as  that  obtained  from  /-gulose  and  /-idose,  it  is 
deduced  theoretically  that  /-sorbose  should  be  formed  from  /-gulose  and 
/-idose  by  the  action  of  alkali.  The  authors  find  this  to  be  the  case. 
According  to  Fischer's  directions  (Abstr.,  1890,  1398),  the  mixture  of 
Z-gulonic  and  Z-idonic  acids  is  prepared  from  xylose,  from  this  the 
former  acid  is  separated  as  its  lactone,  and  the  latter  by  conversion  into 
the  dibenzylidene  derivative.  From  the  two  acids,  the  corresponding 
sugars  are  obtained  by  reduction  with  sodium  amalgam.  When  either 
of  the  sugar  syrups  so  obtained  is  warmed  with  baryta,  it  is  partly 
converted  into  /-sorbose,  which  can  be  isolated  in  a  crystalline  con- 
dition, having  m.  p.  165°  and  od  +  42*9°  (in  1%  aqueous  solution).  The 
authors  find  that  c?-sorbose,  prepared  from  the  juice  of  mountain  ash 
berries  by  Freund's  Bacterium  xylinum,  has  m.  p.  165°  and  a^  -  42*9° 
(in  1%  aqueous  solution).  E.  H. 

The  Phenomena  of  Fermentation  from  the  Catalytic  Point 
of  View.  H.  ScHADE  (Biochem.  Zeitsck,  1908,  7,  299—326.  Compare 
Abstr.,  1906,  i,  932). — Attention  is  drawn  to  the  fact  that  many 
processes  of  fermentation,  induced  by  enzymes,  can  be  artificially 
accomplished  by  the  aid  of  common  hydrolysing  materials.  Examples 
mentioned  are  starch  — >  dextrose,  sucrose  — >-  dextrose  and  Isevulose, 
lactose  — -  dextrose  and  galactose,  glycogen  — >■  dextrose,  dextrose  — * 
fatty  acids,  Isevulose  i^z!:  dextrose,  mannose  :^  dextrose,  and  dextrose  — * 
lactic  acid.  It  is  now  shown  that  the  conversion  of  lactic  acid  into 
alcohol  and  carbon  dioxide  can  be  accomplished  by  means  of  simple 
inorganic  catalysts.  Mineral  acids  convert  lactic  acid  into  a  mixture 
of  acetaldehyde  and  formic  acid,  and  this  mixture  yields  alcohol  and 
CArbon   dioxide  when   passed  over    finely-divided  rhodium  (rhodium- 
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black).  Atteutiou  is  drawn  to  the  transformation  of  monoses  under 
tlie  influence  of  alkalis,  and  also  to  the  probable  formation  of  an  inter- 
mediate product  in  the  conversion  of  dextrose  into  lactic  acid.  The 
following  scheme  is  given  for  the  catalytic  decomposition  of  monoses  : 

Dextrose  ^  Isevulose  z:i  mannose 

1  . 

Intermediate  product  — >  lactic  acid 

Acetaldehyde  and  formic  acid 

i 

Alcohol  and  carbon  dioxide. 

It  is  suofgested  that  whichever  of  the  three  monoses  is  used,  it  is 
the  labile  laevulose  which  undergoes  decomposition. 

The  suggestion  is  also  pub  forward  that  the  various  fermentations 
which  sugiir  can  undergo,  for  example,  alcoholic,  lactic,  formic,  &c., 
are  essentially  of  the  same  type.  The  process  in  each  case  consists  of 
several  distinct  reactions,  and  the  function  of  any  specific  ferment  is 
merely  to  accelerate  one  of  these,  so  that  the  chief  products  obtained 
are  the  products  formed  by  the  accelerated  reaction,  whereas  the 
products  formed  in  the  other  reactions  are  obtained  in  small  amounts 
only.  J.  J.  S. 

Some  Mineral  Salts  which  play  the  Part  of  Peroxydases. 
Jules  Wolff  {Compt.  rend.,  1908,  146,  142 — 144). — Tincture  of 
guaiacum  which  has  become  partially  peroxidised  with  age,  or  the 
fresh  tincture  after  treatment  with  a  trace  of  hydrogen  peroxide,  but 
not  before,  gives  a  very  intense  blue  coloration  when  added  to  a 
0*01%  ferrous  sulphate  solution.  The  reaction  is  observed  with  a 
solution  containing  only  one  part  of  ferious  sulphate  per  million,  a 
quantity  which  cannot  be  detected  by  potassium  ferricyanide.  The 
dilute  ferrous  sulphate  solution  loses  its  activity  when  boiled  with  a 
trace  of  hydrogen  peroxide,  being  oxidised  to  ferric  sulphate,  which 
does  not  act  on  guaiacum  after  boiling.  The  reaction  is  very  similar 
to  those  produced  by  different  vegetable  extracts,  such  as  those  of 
malt,  barley,  and  wheat,  containing  a  peroxydase,  and,  like  them,  is 
inhibited  by  very  small  quantities  of  mineral  acids. 

Small  quantities  of  ferrous,  ferric,  and  cupric  sulphates  in  the 
presence  of  traces  of  hydrogen  peroxide  are  capable  of  oxidising 
certain  colouring  matters  and  of  liquefying  starch.  Thus  dilute 
solutions  of  methyl-orange,  methylene-blue,  and  magenta  are  de- 
colorised by  ferrous  sulphate  at  the  ordinary  temperature,  of  ferric 
sulphate  at  50°,  and  %l  cupric  sulphate  on  boiling,  in  solutions  contain- 
ing 01 — 0-2  gram  of  anhydrous  salt  per  litre  and  small  quantities  of 
hydrogen  peroxide,  whilst  50  c.c.  of  a  5%  solution  of  starch  are  liquefied 
in  25  minutes  at  70°  by  addition  of  0-002  gram  of  ferrous  sulphate  and 
a  quantity  of  hydrogen  peroxide  containing  00028  gram  of  active 
oxygen.  In  the  latter  reaction,  cupric  sulphate  is  twice  as  active  as  the 
ferrous  salt. 

These  phenomena,  which  occur  without  the  evolution  of  oxygen, 
cannot  be  of  a  catalytic  nature,  since  hydrogen  peroxide  has  not  the 


138  ABSTRACTS   OF  CHEMICAL   PAPERS. 

same  power  of  decolorising  dyes  and  liquefying  starch  when  in  con- 
junction with  platinum-black. 

As  in  the  saccharitication  by  amylase  (Fernbach)  and  the  diastatic 
liquefaction  of  starch,  the  solutions  of  iron  salts  have  the  highest 
liquefying  power  when  their  reaction  is  approximately  neutral  to 
methyl-orange.  E.  H. 

Colloidal  Properties  of  Starch  and  the  Existence  of  a 
Perfect  Solution  of  this  Substance.  Eugene  Fouard  {Compt. 
rend.  1908,  146,  285—287.  Compare  Abstr.,  1907,  i,  391,  677).— A 
5%  pseudo-solution  of  demineralised  and  partially  hydrated  starch, 
prepared  at  80°,  is  filtered  through  a  collodion  membrane.  The 
filtrate  contains  2*74%  of  starch,  and  from  its  properties  seems  to  be 
a  true  solution  as  distinguished  from  the  colloidal  solutions  of  the 
so-called  *'  soluble  starch."  Thus  the  solution  does  not  polarise  light, 
is  not  acted  on  by  an  electric  current,  and  has  a  viscosity  only  slightly 
greater  than  an  equivalent  solution  of  sucrose  (an  ordinary  starch 
"solution"  has  a  viscosity  ten  times  as  great).  When  treated  with 
iodine,  the  solution  gives  an  intense  blue  coloration,  but  no  precipitate. 
The  extreme  dissemination  of  the  starch  molecules  in  this  "  true 
solution "  is  shown  by  its  complete  hydrolysis  in  five  minutes  when 
heated  with  10%  of  hydrogen  chloride  on  a  boiling  water-balh,  an 
ordinary  starch  ''  solution "  of  the  same  strength  being  incompletely 
saccharified  by  six  hours'  similar  treatment. 

When  kept,  the  "true  solution"  becomes  very  slightly  opalescent, 
and  this  opalescence  settles  slowly,  forming  a  slight  pulverulent  deposit 
consisting  of  very  refringent  spherical  or  ovoid  granules,  2 — 3/x.  in 
diameter,  similar  to  the  natural  starch  grains.  The  same  granular 
transformation  can  be  effected  either  by  freezing  or  by  evaporation 
in  a  vacuum. 

The  opalescence  disappears  on  boiling.  If  a  new  "  true  solution  " 
of  starch  containing  2*346%  and  having  [aju  186^6'  is  treated  with  one- 
quarter  of  its  volume  of  water  and  boiled  for  fifteen  minutes  at  a  con- 
stant volume,  it  remains  equally  limpid,  undergoes  no  saccharification, 
but  [ajo  increases  to  193°36'. 

The  conclusion  is  drawn  that  dissolved  starch  molecules  occur  in 
the  ordinary  colloidal  solution,  accompanied  by  starch  in  all  degrees 
of  molecular  condensation.  E.  H. 

The  Chemistry  of  the  Bleaching  of  Sulphite-Cellulose.  Carl 
G.  ScHWALBE  {Zeitsch.  angew.  Chem.^  1908,  21,  302 — 303). — In  order 
to  test  Cross  and  Bevan's  theory  {J.  Soc.  Chew.  Ind.,  1890,  450)  that 
during  the  process  of  bleaching  some  cellulose  is  chlorinated,  the 
author  has  made  a  number  of  chlorine  determinations  both  in  the 
bleaching  agents  and  in  the  fibre,  and  finds  that  practically  no 
chlorination  takes  place.  P.  H. 

Action  of  Ti-Propyl  Chloride  on  Ethylamine.  Ezio  Comanducci 
aud  M.  Arena  iflhem,  Zentr.,  1907,  ii,  1396  ;  from  Giorri.  Farm,  Chim., 
1907,  56,  385 — 388). — The  product  obtained  by  the  action  of  ?^  propyl 
chloride  on  ethylamine  in  molecular  proportions  in  aqueous  solution  in 
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a  sealed  tube  at  125 — 140^^  contains  three  parts  of  ethyl-^i-propylamioe 
and  one  part  of  ethyldi-w-propylamine. 

Ethyl-n-2)ropylctmine,  NHEtPr,  is  a  colourless,  refracting  liquid,  b.  p. 
79-87747  mm.,  D-i  0773;  the  hydrochloride,  m.  p.  217—218°;  the 
aurichloride,  m.  p.  86 — 87° ;  the  platiniohloride,  orange-yellow  needles, 
m.  p.  198 — 199°.  The  ia^roso-derivative  is  obtained  as  a  greenish- 
yellow  oil,  b.  p.  195°. 

Ethyldi-n-joropylamine,  NEtPr2,  is  a  colourless  liquid,  b.  p. 
137-2°/749-9  mm.,  D^^  0807  ;  the  hydrochloride,  m.  p.  113—115°;  the 
aurichloride,  m.  p.  93 — 94°;  the  yellow,  cvj&idiWinQ  platinichloride, 
m.  p.  175°.  G.  Y. 

White  Precipitate.  Ernst  Schmidt  [with  L.  Krauss]  ifihem, 
Zentr.,  1907,  ii,  1593;  from  Zeitsch.  Oesterr.  Apoth.-Ver.,  1907,  45, 
541 — 543). — The  constitution  of  fusible  and  infusible  white  precipi^ 
tates,  the  composition  of  which  appears  to  vary  within  certain  limits 
with  the  method  of  preparation,  has  been  the  object  of  numerous 
investigations.  A  resume  of  the  views  of  various  authors  and  an 
account  of  a  study  of  the  action  of  methyl  iodide  are  given. 

When  heated  with  methyl  iodide,  with  or  without  addition  of  methyl 
alcohol,  in  a  sealed  tube  at  100°,  infusible  white  precipitate  forms 
tetramethylammonium  mercuric  iodide,  NMe^IjHglg  (Risse,  Annalen, 
1858,  107,  223),  which,  after  precipitation  of  the  mercury  by  means  of 
hydrogen  sulphide,  yields  the  aurichloride,  NMe^AuCJ^,  crystallising  in 
long,  yellow  needles.  At  the  ordinary  temperature,  the  action  of 
methyl  iodide  on  infusible  white  precipitate  leads  to  the  formation  of 
the  iodide,  2NMe4l,3Hgl2  (Risse,  loc.  cit.),  m.  p.  187°,  which  is  formed 
alfcO  by  heating  the  preceding  iodide  with  mercuric  iodide.  A  third, 
yellow,  crystalline  iodide,  m.  p.  110°,  obtained  from  the  mother 
liquors,  gives  a  red  coloration  with  lime,  becoming  yellow  on 
exposure  to  air,  and  yields  mercuric  iodide  when  treated  with  water* 

Under  the  same  conditions,  fusible  white  precipitate  yields  tetra^ 
methylammonium  mercuric  iodide,  NMe^IjHglg,  only.  G.  Y. 

The  Order  of  the  Addition  of  Ammonia  to  Organic 
as-a-Oxides.  K.  Krassusky  {Compt.  retid.,  1908,  146,  236—239. 
Compare  Wurtz,  Ann.  Chim,  Fhys,,  1857,  [iii],  49,  381 ;  Knorr, 
Abstr.,  1897,  i,  313;  1899,  i,  461).— ^-Methyl-A^-butylene  oxide 
does  not  combine  with  anhydrous  ammonia,  but  when  heated  in  sealed 
tubes  at  100°  with  a  33%  solution  of  ammonia  it  yields  dimethyl 
a-aminoethylcarbiriol,  NHg-CHMe-CMeo'OH,  b.  p.  157— 158°/743  mm., 
m.  p.  26°,  D15  0-9291  or  D^o  0-9251,  which  forms  hygroscopic,  crystal- 
line salts,  and  a  platinichlorids  in  large,  orange-red  prisms.  The 
constitution  of  this  amino-alcohol  has  been  determined  by  its  synthesis 
from  the  ethyl  ester  of  alanine  and  magnesium  methyl  iodide, 

NH2-CHMe-C02Et  — >  NH2-CHMe-CMe2-OH, 
and  the  same  compound  is  also  obtained  by  the  action  of  ammonia  on 
^-methyl- A^-butylene  chlorohydrin,    but    in    this    reaction  /S-methyl- 
A^-butylene  oxide  is  formed  as  an  intermediate  compound. 

isoButyleae  oxide  combines  with  aqueous  ammonia  to  form  amino- 
trimethylcarbinol,  KH/CHg'CAIa/OH,  b.  p.    I50'j — 151  •57^62  mm., 
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D^  09500  or  D^^  0-9389  ;  the  platinichloride  forms  red,  prismatic 
needles  ;  this  alcohol  is  identical  with  the  synthetic  compound  obtained 
by  the  action  of  magnesium  methyl  iodide  on  the  ethyl  ester  of  glycine. 
It  follows,  therefore,  that  as-a-oxides  combine  with  ammonia  to  form 
amino-alcohols  in  which  the  hydroxyl  is  attached  to  the  carbon  atom, 
which  in  the  original  compound  was  associated  with  the  least  number 
of  hydrogen  atoms. 

In  addition  to  the  amino-alcohols  just  described,  /3-methyl- 
A^-butylene  and  isobutylene  oxides  yield  with  ammonia  the  second- 
ary hydroxyamines,  (C5lIj^O)2NII  and  (C4H90)2NH,  respectively. 

M.  A.  W. 

New  Compounds  of  Amino-acids  and  Ammonia.  II. 
Peter  Bergell  and  Johannes  Feigl  [Zeitsch.  physioL  Chem.,  1908, 
54,  258— 287).— Diglycinimide  (Abstr.,  1907,  i,  394)  has  been  further 
investigated ;  it  is  extremely  stable  towards  mineral  acids  even  at 
120°,  but  is  decomposed  very  readily  by  cold  alkalis,  although 
definite  products  could  not  be  isolated.  It  has  been  found  possible  to 
obtain  acyl  derivatives  of  the  imide  by  the  reaction  of  certain  acyl 
chlorides  in  the  presence  of  magnesium  oxide  or  sodium  hydrogen 
carbonate,  and  the  products  of  hydrolysis  of  these  acyl  derivatives 
confirm  the  constitution  of  the  imide  arrived  at  previously,  for 
example,  benzoyldiglycinimide  yields  hippuric  acid,  glycine,  and 
ammonia. 

Chloroacetyldiglycinimide  reacts  with  ammonia,  yielding  a  compound, 
Cj-Hc^OgNg,  m.  p.  228°,  which  in  all  probability  has  the  cyclic  constitu- 

PO'PTT  •ISTH'PTT 
tion  NH<^,^  ^^2  I     2  (compare  Zelinsky,  Abstr.,  1907,  i,  780). 

Homolo^ues  of  diglycinimide  have  been  prepared,  for  example, 
.slaninglycinimide,  by  the  action  of  ammonia  on  the  product  obtained 
by  the  condensation  of  chloroacetic  acid  and  a-chloropropionitrile. 

Diylycinimide  platinicldo7'lde,  {0^^f).-^^2^tO\Q,  crystallises  from 
water  in  well-developed,  prismatic  plates.  Double  salts  with  cadmium 
chloride  and  mercuric  chloride  have  been  obtained,  and  also  a  crystal- 
line phosphomolybdate  and  an  amorphous  phosphotungstate.  The 
picrate,  C^tlfiOgNgjCgH^OyNg,  crystallises  from  dilute  alcohol  in  long, 
plastic  needles,  m.  p.  231°.  The  picrolo7iate,  C^Hc^0.2^^,C-^QH.fi^'N^, 
crystallises  in  pointed  plates,  which  decompose  at  212°.  Benzoyl- 
diglycinimide, NH2-CH2-CO-NH-CO-CH2-NH-COPh,  crystallises 
from  alcohol  in  microcrystalline  aggregates,  m.  p.  231°  and  is  not 
basic  in  nature. 

Carbethoxydiglycinimide,lSlI^'CJI./CO'N R'CO'GR^':^R'CO.,Et,  ob- 
tained by  the  action  of  ethyl  chlorocarbonate  on  diglycinimid,e  hydro- 
chloride in  the  presence  of  sodium  hydrogen  carbonate,  crystallises 
from  alcohol  in  colourless  plates,  m.  p.  172°,  and  is  decomposed  when 
boiled  with  water.     Chloroacetyldiglychmnide, 

NH2-CH2-CO-NH-CO-CH2-NH-CO-CH2C1, 
crystallises  from  alcohol  in  colourless  prisms,  m.  p.  174°. 

JFuU  details  for  the  preparation  of  chloropropionitrile  by  the  action 
of  phosphorus  pentachloride  on  lactonitrile  are  given.  The  nitrile  con- 
denses with  dry  chloroacetic  acid  at  103°  in  a  shaking-oven,  yielding 
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methyldichloTodiacetimide,  CH2Cl*C0'NH*C0*CHMeCl,  which  crystal- 
lises from  a  mixture  of  benzene  and  light  petroleum  in  felted  needles, 
m.  p.  108°.  The  chloro-derivative  reacts  with  ammonia  at  low 
temperatures,  yielding  alaninglycinimide, 

NH2-CH2-CO-NH-CO-CHMe-NH2. 
The  hydrochloride  is  precipitated  by   the  addition   of   alcohol  to   its 
aqueous  solution  in  the  form  of  slender  needles,  m.  p.  236°. 

J.  J.  S. 

Ethyl  Dioximinosuccinate.  Action  of  Nitric  Acid  on  Ethyl 
Dioximinosuccinate.  Andre  Wahl  (Bull.  Soc.  chim.,  1908,  [iv], 
3,  22 — 27,  27 — 31). — Most  of  the  facts  recorded  in  these  two  papers 
have  been  published  already  (Abstr.,  1906,  i,  624;  1907,  i,  493). 
Ethyl  dioxysuccinate,  b.  p.  120 — 125°/13  mm.,  in  contact  with  water 
forms  a  hydrate,  m.  p.  133°,  which  separates  from  ether  in  small 
prisms.  In  preparing  ethyl  dioximinosuccinate  from  ethyl  dioxy- 
succinate there  is  formed,  in  addition  to  the  by-products  already 
recorded,  some  ethyl  tartronate. 

Ethyl  glyoxime-peroxide-dicarboxylate,  CgHj^NgOg,  produced  by  the 
action  of  nitric  acid  on  ethyl  dioximinosuccinate  (Beckh,  Abstr.,  1897, 
i,  213)  on  treatment  with  ammonia,  yields  an  amide,  m.  p.  250°,  con- 
cerning the  properties  of  which  many  discrepant  statements  have 
been  made  (Propper,  Abstr.,  1883,  573  ;  Cramer,  Abstr.,  1892,  i,  699  ; 
Beckh,  ibid.,  1897,  i,  213;  Bouveault  and  Bongert,  Bull.  Soc.  chim., 
1902,  27,  1170;  Ulpiani  and  Bernardini,  Abstr.,  1904,  i,  971; 
1905,  i,  750;  Wieland,  ibid.,  1907,  i,  527).  Determination  of 
its  molecular  weight  by  ebullioscopic  methods  indicates  that  it 
has  the  empirical  formula  (C0NH)3,  and  may,  therefore,   be  the  amide 

of  the  acid,  Arr— ^>t  /vj  described  by  Jovitschit&ch    (Abstr.,   1906, 

i,  733).  T.  A.  H. 

Platinum-Blue.  Karl  A.  Hofmann  and  Gunther  Bugge  (Utr., 
1908,  41,  312—314.  Compare  Abstr.,  1907,  i,  489).— The  blue 
solution  obtained  by  the  action  of  silver  nitrate  on  platinous  chloride 
bisacetonitrile  contains  platinous  acetamide,  and  the  crystalline 
compound,  Pt(NHAc)2,H2^j  ^^7  ^^  isolated  by  shaking  a  mixture  of 
equal  weights  of  silver  sulphate  and  platinous  chloride  bisacetonitrile 
with  five  times  its  weight  of  water,  adding  methyl  alcohol,  filtering, 
and  precipitating  the  filtrate  with  ether.  The  same  compound  can  be 
prepared  directly  from  acetamide  and  potassium  platinochloride  by  the 
addition  of  silver  nitrate.  Other  salts  which  yield  acids  in  the 
presence  of  platinou^  chloride  can  be  used  in  place  of  silver  nitrate, 
and  it  is  not  nece&sary  actually  to  isolate  the  acetonitrile  platino- 
chloride. The  compound  can  be  prepared  from  a  mixture  of  the 
nitrile  and  potassium  platinochloride  by  the  action  of  a  solution  of 
sodium  acetate.  J.  J.  S. 

Dimethylol  Compound^  of  Carbamide.  Alfred  Einhorn  and 
Alexander  Hamburger  {Ber.,  1908,  41,  24 — 28).— The  fact  that  the 
iV^methylol  compounds,  prepared  by  Einhorn  (Abstr.,  1906,  i,  245) 
from   acid   amides,  are   all   extremely    well-characterised,    crystalline 
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substances,  suggested  that  Goldschmidt's  dimethylolcarbamide  (Abstr., 
1898,  i,  178)  required  re-investigation.  Repetition  of  his  work  has 
shown  that  the  white,  amorphous  precipitate,  obtained  by  the  action  of 
carbamide  on  formaldehyde  in  the  presence  of  potassium  hydroxide, 
and  assumed  to  be  dimethylolcarbamide,  varies  in  composition  with  the 
concentration  of  the  alkali.  Dimethylolcarbai/iide,  CO(NH*CH2*OH)2, 
can,  however,  be  obtained  if  barium  hydroxide  is  employed,  and  the 
reaction  stopped  when  Tollens'  silver  solution  is  no  longer  instantly 
reduced  by  saturating  the  solution  with  carbon  dioxide.  It  crystal- 
lises in  small,  well-defined  prisms,  sinters  at  121°,  m.  p.  126°,  becomes 
solid  again  at  137 — 138°,  and  then  decomp.  at  260°.  When  heated,  it 
evolves  formaldehyde,  and  forms  basic  decomposition  products ;  it 
gradually  reduces  Tollens'  silver  solution.  Amorphous  condensation 
products  of  varying  composition  are  formed  when  a  solution  in  water 
IS  treated  with  1%  potassium  carbonate,  but  one  of  the  constituents 
may  result  from  the  removal  of  the  elements  of  water  from  two 
molecules  of  dimethylolcarbamide. 

Monomethylolcarbamide,  NHg'CO'NH'CHg'OH,  prepared  when  only 
half  the  quantity  of  formaldehyde  is  employed,  has  not  yet  been 
obtained  quite  pure,  and  crystallises  in  rosettes  of  prisms,  m.  p.  116°. 
Dilute  mineral  acids  instantly,  and  alkalis  slowly,  cause  separation  of 
amorphous  precipitates  of  variable  composition.  W.  R. 

Constitution  of  Thioamides.  Einar  Biilmann  {Ghem.  Zentr.^ 
1907,  ii,  1778 — 1780;  from  Oversigt  Danske  Videns.  Selskabs 
Forhandl.,  1907,  83—104.  Compare  Abstr.,  1905,  i,  625).— 
Tautomerism  has  been  ascribed  to  the  thioamides  chiefly  because  of  the 
formation  of  iminothiol  ethers,  •C(SR)INH,  and  thiolurethanes, 
NHg'CO'SR,  by  the  action  of  alkyl  iodides  on  thioamides,  •CS'NHg, 
and  thionurethanes,  NHg'CS'OR',  which  are  considered  to  react  in  the 
tautomeric  forms,  •C(SH):NH  and  NH:C(SH)-0R',  respectively. 
This  explanation,  however,  assumes  the  direct  interaction  of  the  free 
thiol  group,  SH,  and  the  alkyl  iodide,  whereas  no  case  is  known  of  the 
direct  alkylation  of  an  undoubted  thiol  group.  On  the  other  hand,  it 
is  now  shown  that  alkylation  of  a  thiocarbonyl  group  may  take  place 
in  the  absence  of  a  mobile  hydrogen  atom.  Xanthylacetic  acid  and 
bromoacetic  acid  interact  at  120°,  yielding  ethyl  bromide  and 
dithiolcarbonateacetic  acid.  This  reaction  must  take  place  in  the  two 
stages  :  OEfCS-S-CH2*G02H-i-CH2Br-C02H  = 

OEfCBr(S-OH2-C02H)2  =  CO(S-CH2-C02H)2  -1-  EtBr. 

In  the  same  manner,  /3-xanthylpropionic  acid  and  y8-iodopropionic 
acid  form  /?-dithiolcarbonatepropionic  acid,  CO(S'CIl2*CH2*C02H)2, 
and  ethyl  iodide.  The  yields  are  not  quantitative,  partly,  at  least, 
because  the  ethyl  haloid,  formed  during  the  reaction,  reacts  with 
the  xanthate ;  thus  the  action  of  ethyl  iodide  on  xanthylacetic 
acid  leads  to  the  formation  of  ethyldithiolcarbonateacetic  acid, 
SEfCO'S'CHg'COgH.  Similar  reactions  take  place  with  xanthylacetic 
acid  and  diphenylmethyl  bromide,  forming  diphenylmethyldithiol- 
carbonateacetic  acid,  and  with  diphenylmethyl  bromide  and  potassium 
xanthate,  forming  ethyl  diphenylmethylxanthate  and,  by  aciion  of  a 
further  mol.  of  the  bromide,  diphenylmethyl  dithiolcarbonate. 
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tt  is  argued  that,  in  analogy  with  these  reactions,  the  action  of  alkyl 
haloids  on  thioamides  and  thionurethanes  must  take  place  in  two 
stages,  the  first  being  an  addition  of  the  alkyl  haloid  to  the  thiocarbonyl 
group  (compare  Wheeler  and  Barnes,  Abstr.,  1900,  i,  564). 

D ithiolcarhonateacetic  acid,  0511^,0582,  forms  white  crystals,  m.  p. 
156'6°  (corr.);  i\iQ  ethyl  ester,  0^1114058.2,  white  needles,  m.  p.  49"2°. 
^-BithiolcarbonatepropioniG  acid,  C^Hj^OgSg,  white  needles,  m.  p. 
115 — 116°,  when  heated  with  alcoholic  sodium  hydroxide,  yields 
thiohydracrylic  acid  and  sodium  carbonate. 

Diphenyhriethyl  dithiolcarbonateacetic  acid,  CHPh2*S*CO*S*CH2'C02Tl, 
forms  crystals,  m.  p.  130*6°,  and  on  treatment  with  alcoholic  sodium 
hydroxide,  yields  thiobenzhydrol,  sodium  thioglycollate,  and  sodium 
carbonate. 

Diphenylmethyl  dithiolcarhonate,  CO(S'CHPh2)2j  crystallises  in  white 
needles,  m.  p.  135*8°,  forms  an  intensely  blue  substance  (thiobenzo- 
phenone  ?)  when  heated,  and  yields  thiobenzhydrol  and  sodium  carbonate 
on  treatment  with  alcoholic  sodium  hydroxide.  Oxidation  of  the 
alkaline  solution  with  iodine  leads  to  the  formation  of  diphenylmetltyl 
disulphide,  S2(OHPh2)2,  m.  p.  152°.  G.  Y. 

Influence  of  Addition  of  Chloride  on  the  Reaction  between 
Barium  Carbonate,  Carbon,  and  Nitrogen.  Otto  Kuhling  and 
O.  Berkhold  {Ber.,  1908,  41,  28—32.  Compare  Abstr.,  1907,  ii, 
166). — Pure  barium  carbonate  (1  mol.)  and  sugar  charcoal  were  well 
mixed  Avith  2,  5,  10,  15,  20,  and  30%  of  barium  chloride  and  placed  in 
unglazed  porcelain  boats  heated  in  porcelain  tubes  in  an  electric 
furnace  at  920 — 1180°.  Nitrogen,  free  from  carbon  dioxide,  moisture, 
and  oxygen,  was  passed  over  the  heated  mixture  for  one  hour,  and  the 
product  analysed.  As  a  result,  it  was  ascertained  that  (1)  more  than 
2%  barium  chloride  lowers  the  temperature  at  which  the  nitrogen 
begins  to  be  absorbed ;  (2)  there  is  no  quantitative  relationship 
between  temperature  of  combination  and  quantity  of  chloride ;  (3)  the 
yield  of  cyanide  falls  as  the  barium  chloride  is  increased,  with  small 
quantities  the  yield  is  either  the  same  or  very  little  smaller,  and  (4)  the 
yield  of  cyanamide  is,  however,  smaller  throughout.  W.  R. 

Action  of  Sulphuric  Acid  on  Calcium  Cyanamide. 
Temistocle  Jona  {Gazzetta,  1907,  37,  ii,  558 — 562). — The  action  of 
sulphuric  acid  on  calcium  cyanamide  (compare  E.  Pollacci  and 
G.  Pollacci,  Staz.  sper.  agrar.  ital.,  1907,  40,  580 — 592)  yields  calcium 
and  ammonium  sulphates  and  dicyanodiamidine, 
NH2-C(NH)-NH-CO-NH2. 
•  T.  H.  P. 

Reactivity  of  Mercuric  Cyanide.  Karl  A.  Hofmann  and 
H.  Wagner  {Ber.,  1908,  41,  317— 321).— Although  an  aqueous 
solution  of  mercuric  cyanide  is  practically  a  non-electrolyte,  it  reacts 
with  aqueous  solutions  of  silver  acetate  or  nitrite,  yielding  precipitates 
of  silver  cyanide.  The  precipitation  is  not  complete,  as  the  reaction 
is  reversilole,  and  the  amount  precipitated  depends  largely  on  the 
concentration  of  the  solutions.     Silver  nitrate  does  not  yield  a  pre- 
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cipitate  in  dilute  solutions,  and  with  concentrated  solutions  the 
sparingly  soluble  compound,  HgC2N2,AgN03,2H20,  is  deposited. 
Silver  sulphate  produces  a  precipitate,  but  not  to  the  same  extent 
as  the  nitrite  and  acetate. 

The  double  cyanide-acetate,  HgC2N2,Hg(OAc)2,  may  be  prepared 
from  the  two  components ;  it  crystallises  in  long,  pointed,  doubly- 
refracting  prisms,  and  its  clear  aqueous  solution  gives  a  cloudiness 
with  a  large  excess  of  silver  acetate. 

Mercuric  cyanide  is  much  more  soluble  in  potassium  hydroxide 
solution  than  in  water,  and  the  solution  obtained  reacts  as  an  oxidising 
agent  towards  alcohol,  glycerol,  dextrose,  quinol,  and  gallic  acid.  It 
reacts  with  benzaldehyde  and  benzoin,  yielding  precipitates  of  mercury, 
and  with  picric  acid  yields  potassium  isopurpurate.  Crystals  having  the 
composition  HgC2N2,KOH,H20  have  been  isolated  from  the  solution. 
They  dissolve  readily  in  water,  yielding  a  strongly  alkaline  solution, 
and  the  addition  of  silver  nitrate  produces  a  precipitate  of  silver 
cyanide. 

A  compound,  HgC2N2,KOH,  has  also  been  isolated ;  it  crystallises 
in  colourless,  rhombic  plates.  Finely-divided  mercuric  cyanide  reacts 
with  a  saturated  solution  of  potassium  hydroxide,  yielding  yellow- 
mercuric  oxide,  but,  when  diluted  with  water,  a  clear  solution  is 
obtained.  J.  J-  S. 

Action  of  Hydrazine  on  Diazoacetamide  and  on  Ethyl 
Diazoacetate.  Theodor  Curtius,  August  Darapsky,  and  August 
BocKMUHL  {Bto\,  1908,  41,  344 — 356). — Diazoacetamide  reacts  readily 
with  hydrazine  hydrate,  yielding  ammonia  and  azoimideacetylhydrazidey 
N3*CH2-CO-]SrH'NH2,  which  may  be  isolated  in  the  form  of  its 
benzylidene  derivative,  N3-CH2*CO-NH*]S[:CHPh.  The  same  com- 
pound can  be  obtained  by  the  action  of  excess  of  free  hydrazine  on 
ethyl  diazoacetate,  and  its  constitution  follows  from  its  synthetical 
formation  from  ethyl  azoimideacetate,  which  can  be  prepared  from 
silver  azoimide  and  ethyl  iodoacetate.  When  warmed  with  moderately 
concentrated  sulphuric  acid,  the  condensation  product  yields  nitrogen 
and  hydrazine  sulphate.  The  reaction  between  ethyl  diazoacetate  and 
hydrazine  is  represented  by  the  following  equations:  NHg-NHg-l- 
N2:CH-C02Et  — ^  NHg-NH-NIN-CHg-CU^Et  -^  NH3  + 
ISl3-CH2-C02Et  andN3-CH2-C02Et-hNH2-NH2  -^ 
N3-CH2-CO-NH-NH2  +  EtOH. 

Diazoacetamide  (27%  yield)  (Abstr.,  1884,  988)  is  obtained  by 
shaking  methyl  diazoacetate  with  10%  ammonium  hy dioxide  until 
a  clear  solution  is  obtained,  and  keeping  this  at  the  ordinary 
temperature  for  three  months. 

Benzylideneazoimideacetylhydrazide  crystallises  from  alcohol  in  long, 
felted  needles,  m.  p.  149°  (decomp.).  In  the  preparation  of  this  compound, 
a  small  amount  of  benzaldazine  is  obtained,  but  may  be  removed  by 
washing  the  benzylidene  derivative  with  ether. 

Ethyl  azoimideacetate  is  most  readily  freed  from  excess  of  ethyl 
iodoacetate  by  means  of  diethylamine  ;  it  is  a  colourless  oil,  b.  p. 
75721  mm. 

Azoimideacetylhydrazide  hydrochloride  may  be    obtained  by  hydro- 
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lysing  the  beDzylidene  compound  with  cold  concentrated  hydrochloric 
acid,  and  forms  an  extremely  deliquescent,  crystalline  mass.  Azoimide- 
acetylazoimide,  Ng'CHg'CO'Ng,  is  a  colourless  oil  with  a  penetrating 
odour,  is  insoluble  in  water,  and  is  hydrolysed  by  potassium  hydroxide 
solution  to  potassium  azoimideacetate  and  potassium  azoimide. 

The  sodium,  barium,  and  silver  salts  of  azoimideacetic  acid  have 
been  prepared.  The  free  acid  forms  a  colourless  oil  with  a  penetrating 
odour,  and  dissolves  in  water,  yielding  a  strongly  acidic  solution. 

Sulphuric  acid  hydrolyses  ethyl  azoimideacetate,  forming  nitrogen, 
ammonia,  and  formaldehyde  ;  potassium  hydroxide  yields  nitrogen, 
ammonia,  and  oxalic  acid.  J.  J.  S. 

Methyl  Ester  and  Hydrazide  of  Nitrosoiminoacetic  Acid. 
Theodor  Curtius,  August  Darapsky,  and  Ernst  Muller  (JBer., 
1908,  41,  356 — 358). — Commercial  glycine  methyl  ester  contains 
methyl  iminoacetate,  NH(CH2*C02Me)2,  and  this  with  nitrous  acid  yields 
the  7i27roso- derivative,  NO*N(OH2*C02Me2)2,  which  is  therefore  contained 
in  commercial  ethyl  diazoacetate  prepared  from  glycine  methyl  ester. 
The  nitroso-derivative  is  a  thick,  yellow  oil,  b.  p.  162°/17  mm.,  and 
reacts  with  hydrazine  hydrate,  yielding  the  corresponding  hydrazide, 
NO*N(CH2'CO*NH*NH2)2,  which  crystallises  from  warm  water  in 
large,  glistening  plates,  m,  p.  175°  (decomp.).  It  gives  Liebermann's 
reaction,  and,  when  boiled  with  dilute  sulphuric  acids,  yields  azoimide. 
The  dibenzylidene  derivative  of  the  hydrazide, 

NO-lsr(CH2-CO-NH-N:CHPh)2, 
has  m.  p.  215°  (decomp.),  and  is  practically  insoluble  in  the  ordinary 
solvents.     The  azoimide,  NO*N(CH2'CO*N3)2,  is  a  yellow  oil  with  a 
penetrating  odour.  J.  J.  S. 

Action  of  Alkaline  Mercuric  Cyanide  on  Halogen  Derivatives 
of  Ethylene  and  Acetylene.  Karl  A.  Hofmann  and  H.  Kirm- 
REUTHER  {Ber.,  1908,  41,  314 — 317). — Mercury  acetylide  is  formed 
when  pure  acetylene  is  passed  into  an  aqueous  solution  of  mercuric 
cyanide  to  which  a  small  amount  of  potassium  hydroxide  has  been 
added.  In  the  absence  of  the  alkali,  a  precipitate  is  not  formed.  A 
solution  of  50  grams  of  the  cyanide  and  23  grams  of  potassium 
hydroxide  in  200  grams  of  water  is  an  energetic  reagent  for  the 
removal  of  hydrogen  halides,  and  in  certain  cases  for  replacing  hydrogen 
by  mercury. 

Mercuric  tribromoethylene,  Hg(CBrICBr2)2,  is  obtained  when  acetylene 
tetrabromide  is  shaken  with  the  above  solution  for  some  ten  hours. 
Crystals  of  HgC^NgjKBrjHgO  are  deposited,  and  a  certain  amount  of 
dibromoacetylidene  m  also  formed.  The  tribromo-derivative  crystallises 
from  ether  in  colourless,  doubly-refractive  prisms,  m.  p.  141°.  When 
shaken  with  yellow  ammonium  sulphide,  it  yields  tribromoethylene, 
but  is  not  decomposed  when  boiled  with  water  or  10%  hydrochloric 
acid. 

Me7'curictrichloroethylene,Hg{pOV.QQ\^c),'i^YCi09,t  readily  obtained  by 
shaking  trichloroethylene  with  the  cyanide  solution,  and  has  m.  p.  83°. 

Mercuric  chloroacetylene,  Hg(C:CCl)2,  is  formed  when  the  gas 
obtained  by  heating  trichloroethylene  with  alcoholic  potassium  hydr- 
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oxide  is  washed  with  water  and  concentrated  sulphuric  acid,  and  then 
led  into  the  cyanide  solution.  It  is  deposited  as  a  white  precipitate, 
and  crystallises  from  ether  in  glistening  plates,  m.  p.  185°.  It 
decomposes  at  195°,  but  is  not  attacked  by  concentrated  hydrochloric 
acid.  J.  J.  S. 

Influences  Governing  Orientation  in  the  Benzene  Nucleus. 
Julius  Obermiller  {J.  pr.  Chem.,  1908,  [ii],  77,  65—84.  Compare 
Abstr,,  1907,  i,  200). — A  reply  to  the  criticisms  of  Fliirscheim  (Abstr., 
1907,  i,  834).  G.  Y. 

Chemical  Dynamics  of  the  Bromination  of  Toluene.  Ludwik 
Bruner  and  Mlle.  J.  Dluska  {Bull.  Acad.  Sci.  Cracow,  1907,  691 — -730. 
Compare  Bruner,  1902,  ii,  447). — A  study  of  the  action  of  small 
amounts  of  bromine  on  toluene  alone  and  in  presence  of  a  solvent. 

It  is  found  that  in  absence  of  a  solvent  and  with  the  concentration 
of  the  bromine  not  greater  than  1  mol.  per  30  mols.  of  toluene,  the 
bromination  of  toluene  is  a  unimolecular  reaction,  the  substitution  in 
the  nucleus  and  that  in  the  side-chain  being  independent  reactions. 
At  temperatures  between  0°  and  74°,  the  distribution  of  the  bromine 
between  the  two  side  reactions  does  not  vary  with  the  concentration. 
For  the  temperature  interval,  25 — 35°,  the  nucleus  substitution  has 
a  temperature-coefficient,  1-3 — 1*5  ;  the  side-chain  substitution,  a 
coefficient  usually  greater  than  4-0.  The  nucleus  substitution  is 
accelerated  by  iodine  bromide  in  proportion  to  the  square  of  the 
concentration  of  this  halogen  carrier  ;  the  lower  the  temperature  at 
which  the  bromination  takes  place,  the  wider  the  concentration  limits 
within  which  this  rule  holds  good,  whilst  it  ceases  to  apply  to  reactions 
above  about  35°.  The  temperature-coefficient,  I'O — 1*2,  of  the 
catalysis  is  notably  small. 

The  distribution  of  the  bromine  between  the  nucleus  and  the  side- 
chain  and  the  unimolecular  nature  of  the  reaction  are  maintained  in 
carbon  tetrachloride  solution,  but  the  velocity  of  the  reaction  is 
diminished  very  nearly  in  proportion  to  the  diminution  of  the  toluene 
concentration.  In  nitrobenzene  solution,  on  the  other  hand,  the 
reaction  is  hindered  probably  by  the  hydrogen  bromide  formed,  and 
the  yield  of  benzyl  bromide  is  markedly  diminished  ;  hence  the  nitro- 
benzene favours  the  nucleus  substitution  as  does  the  halogen  carrier. 
The  velocity  of  the  bromination  of  the  side-chain  under  the  influence 
of  light  also  varies  with  the  solvent,  being  accelerated  by  associating 
mediums,  but  diminished  by  solvents,  such  as  nitrobenzene,  amyl 
acetate,  and  acetic  acid,  which  favour  dissociation  of  the  halogen. 
The  retardation  of  the  reaction  in  nitrobenzene  cannot  be  caused  by 
protection  of  the  reacting  substances  from  the  light  by  the  solvent, 
since  toluene  decolorises  bromine  instantaneously  on  exposure  to 
sunlight  even  -when  the  reaction  mixture  is  jacketed  with  nitro- 
benzene. 

It  is  argued  that  the  course  of  the  bromination  depends  on  the 
extent  to  which  the  bromine  is  electrolytically  dissociated,  the  side- 
chain  substitution  being  a  reaction  of  bromine  molecules,  and  the  nucleus 
substitution  one  of  bromine  or  iodine  bromide  ions.  G.  Y. 
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Nitration  of  swi-Dichloro-  and  s-m-Dibromo  nitrobenzene. 
Jan  J.  Blanksma  {Rec.  trav.  chim.,  1908,  27,  42—48.  Compare 
Abstr.,  1906,  i,  11). — Unlike  s-nitro-7n-xylene,  s-dibromonitrobenzene 
is  only  slowly  nitrated  by  nitric  acid,  D  1'52,  but,  when  heated  on  a 
water-bath  with  a  mixture  of  the  latter  and  sulphuric  acid,  it  forms 
1  :  3-dibromo-4:  :  b-dinitrohenzene,  C(;H2Br2(N02)2,  as  colourless  crystals, 
m.  p.  86°,  of  which  the  constitution  is  fixed  by  the  formation  of 
4  :  6-dibromo-2-nitroaniline  when  heated  with  alcoholic  ammonia  in  a 
sealed  tube.  1  ;  3-Dibromo-4  : 5-dinitrobenzene  gives  4  :  6-dibromo-2- 
nitrophenol  when  heated  with  alkali  hydroxide  solution,  4 : 6-di- 
bromo-2-nitrophenyl  methyl  ether  (Kbrner,  Abstr.,  1876,  204)  by  the 
action  of  sodium  methoxide,  4 : 6-dibromo-2-nitromethylaniline 
(Blanksma,  Abstr,,  1902,  i,  600)  when  heated  with  alcoholic  methyl- 
amine,  4 :  ^-dihromo-2-nitrodiphenylamine, 

NHPh-C,H2Br2-N02, 
orange-red  crystals,  m.  p,  80°,  by  heating  with  aniline,  4  :  6  :  4' :  6'- 
tetrahromo-2  : 2' -dinitrodiphenyl  sulphide,  S(CgH2Br2*N02)j,  a  yellow 
powder,  m.  p.  90°  (approx.),  by  the  action  of  sodium  sulphide,  and 
4:6:4':  Q' -tetrahromo-2 : 2' -dinitrodiphenyl  disulphide,  S2(CgH2Br2'N02)2> 
brilliant  yellow  crystals,  m.  p.  207°,  with  sodium  disulphide.  By 
oxidation  with  nitric  acid,  the  latter  derivative  gives  4  : 6-dibromo-2' 
nifcrobenzenesulphonic  acid. 

Similarly,  «-dichloronitrobenzene  gives  1  :  S-dichloroA  :  6'dinitro- 
benzene,  which  forms  ciystals,  'm.  p.  98°.  The  constitution  of  this 
chloro-derivative  is  also  determined  by  the  production  of  4 ;  6-di- 
chloro-2-nitroaniline.  By  treatment  with  the  reagents  mentioned 
above,  1  :  3-dichloro-4  :  5-dinitrobenzene  gives  4  :  6-dichloro-2-nitro- 
phenol,  4  :  6-dichloro-2-nitrophenyl  methyl  ether,  4  :  6-dichloro-2-nitro-' 
methylaniline,  NHMe'CgH2Cl2'N02,  orange-red  crystals,  m.  p.  80°, 
4 : ^-dichloro-2-niirodiphenylamine,^^^}\*(^^^Q\^*'^02i  yellow  crystals, 
m.  p.  72°  4:6:4':  ^' 'tetrachloro-2  :  2' -dinitrodiphenyl  sulphide,  m.  p. 
70 — 80°,  and  4:6:4';  Q'-tetrachloro-2  :  2'-dinitrodiphenyl  disulphide, 
S2(CgH2Cl2*N02)2,  yellow  crystals,  m.  p.  190°.  The  latter  compound 
is  oxidised  by  nitric  acid  to  4 : 6-dichloro-2-nitrobenzenesulphonic 
acid.  E.  H. 

The  Question  of  the  Miscibility  and  Form-Analogy  in 
Aromatic  Nitro-  and  Nitroso-compounds.  Frans  M.  Jaeger 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1907  (1908),  10,  436—440).— 
Crystallographic  determinations  are  given  of  o-nitroacetanilide  and  of 
o-nitrosoacetanilide  ;  both  are  monoclinic,with  a  :6:c  =  0*8935:1 :  1*9198 
and  a  :  5  :  c  =  0-8940  : 1 :  07295  repectively.  There  is  thus  a  simir 
larity  in  the  ratio  of  a  :  h.  The  two  substances  appear  to  be  capable  of 
mixing  in  solid  solution  to  only  a  limited  extent.  L.  J.  S. 

The  Phenylc^/cZopentane  Group.  Walther  Borsche  and  W.  Men^ 
[in  part,  Albert  Fels]  {Ber.,  1908,  41,  190— 210).— Members  of  the 
phenylcT/cZopentane  group  have  not  hitherto  been  subjected  to  a 
thorough  investigation.  The  hydrocarbon  itself  is  obtained  from 
l-phenyl-A^  c2/cZopentere-3  one  by  way  of  l-phenylc2/c/opentane-3-ol, 
l-phenyl-3-bromoc^c^pentane,   and    l-phenylc2/c/opentaEe-3-carboxylio 
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acid.  The  compound  described  by  Paal  (Abstr.,  1884,  1177)  as 
dehydrophenacylacetone  is  undoubtedly  1 -phenyl- A^-c^/c^opentene-S- 
one  as  stated  by  Borsche  and  Fels  (Abstr.,  1906,  i,  509),  for  on 
reduction  it  is  converted  into  a  saturated  alcohol,  which  yields  on 
oxidation  a  ketone  containing  the  group  -CH2*CO'CH2~,  since  it  con- 
denses with  benzaldehyde  yielding  a  dibenzylidene  derivative. 

1 -Phenyl -A^-CT/c^opentene-S-one  is  formed  together  with  ^-benzoyl- 
propionic  acid  on  warming  ethyl  phenacylacetoacetate  with  2%  aqueous 
sodium  hydroxide  solution  ',  it  may  also  be  prepared  by  treating 
phenacylacetone  with  2%  aqueous  sodium  hydroxide  or  by  boiling 
phenuvic  acid  with  strong  hydrochloric  acid.  The  hydrochloride, 
Ci;iH^qO,HC1,  forms  bright  red  crystals,  sinters  at  62°,  m.  p.  68 — 69°  ; 
the  platinichloride,  (G-^^lI^fi).2,li2^^^h^^^2^f  forms  slender,  orange- 
yellow  needles,  decomposing  above  145°;  the  aurichloride, 

Co.2H2o02,HAuCl4, 
crystallises  in  golden-yellow  leaflets,  m.  p.  130 — 131°  (decomp,). 
1 -Phenyl- A^-c?/cZopentene-3-one  in  ethereal  solution  combines  with 
mercuric  chloride,  forming  the  additive  pi'oduct,  Q~^^^fP,llgQ\^, 
obtained  as  large,  colourless,  transparent  crystals,  and  with  ferric 
chloride,  yielding  the  additive  jjroduct,  Gi^Hj^^CFeClgiOEtg,  crystal- 
lising in  ruby-red  needles  with  a  metallic  lustre;  both  compounds  are 
decomposed  by  water  into  their  components.  The  oxime,  Cj^H^qINOH, 
crystallises  in  white  needles,  m.  p.  146 — 147°;  the  serrticarbazone, 
Ci^HjQ!N*]SrH*C0*NH.2,  crystallises  in  small,  white  needles,  m.  p.  234° 
(decomp.) ;  it  may  be  obtained  directly  from  phenacylacetone  by  acting 
on  this  compound  with  semicarbazide  hydrochloride  in  the  presence  of 
sodium  acetate.  l-Phenyl-A^-cycZopentene-3-one  condenses  with  itself 
in  alcoholic  solution  in  the  presence  of  a  small  quantity  of  sodium 
hydroxide,    forming  5-^e^o-3  :3'-diphenyl-^^^^'^'-^'^-biscjc]opentenylidene, 

§Ph^Hj>"-'^<CH=6ph '"'*"''  yellow  needles,  m.  p.  195-196- 
the  hydrochlo7^ide,  CgoH-^s^'^^^^'  ^^  ^  dark  red  substance.  The  ketone 
condenses  also  with   benzaldehyde,  yielding  l-phenylA-benzylidene-d^}- 

prr rir\ 

cyc\opentene-3-one,  N  ^CICHPh,  crystallising  in  light  yellow 

CPh'CHg 
scales,  m.  p.  186 — 187°,  b.  p.  260°/10  mm. ;  the  hydrochloride^ 

C,8Hi,0,2HCl, 
is  an  orange-red,  crystalline  powder,  m.  p.  178°;  the  corresponding 
o-hydroxybenzylidene  derivative,  CjgHj^Og,  crystallises  in  brilliant, 
small,  greenish-yellow  prisms,  m.  p.  183 — 184°  and  the  ^-dirnethyl- 
aminobenzylide7ie  derivative,  C.2oHj()ON  forms  short,  cinnamon-red 
prisms,  m.  p.  153 — 154°. 

l-Phenyl-A^-cyc^opentene-3-one,  on  reduction  with  zinc  dust  and 
aqueous  potassium  hydroxide,  yields  the  pinacone, 

a  yellowish-white,  crystalline  powder,  m.  p.  about  235°;  when  reduced 
with  sodium  in  wet  ether,  the  unsaturated  ketone  is  converted    into 

pTT PPT 

\-j)he7iylGyQ\opentane-Z-ol,   X^jJL,    nxT^!^^^*^^»    ^    colourless    liquid, 
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b.  p.  155 — 156°/10  mm.,  which  sets  to  a  jelly  when  cooled  in  a 
freezing  mixture ;  the  acetate,  Cj^HjgOAc,  is  a  colourless,  viscid  oil, 
b.  p.  154712  mm.;  the  phenylur ethane,  CjiH^gO-CO'lSrHPh,  crystal- 
lises in  glistening  leaflets,  m.  p.  99 — 100°.  The  alcohol  is  oxidised  by 
chromic  acid  in  glacial  acetic  acid  to  l-phenylcyc\opentane-Z-one, 

a  colourless  liquid,  b.  p.  154 — 155°/ 10  mm. ;  the  semicarhazone, 

crystallises  in  white  leaflets,  m.  p.  181°  (decomp.).  The  ketone  con- 
denses with  benzaldehyde  in  the  presence  of  a  small  quantity  of  sodium 
hydroxide,  forming  l-phenyl-2  : 4:-dibenzi/lidenecyc\opentane-3-one, 

light  yellow  leaflets,  m.  p.  181°,  and  is  converted  by  sodium  ethoxide  in 
alcohol  into  4i-phe7i7/l<iyc\opentyUdenel-phenylcjclopentane-3-one, 

CHPh-CHg^   ^   ^CH^-CHPh' 

a  yellow,  viscid  oil,  b.  p.  235°/l0  mm. 

When  heated  with  fuming  hydro bromic  acid  in  a  sealed  tube  at  100°, 
l-phenylc2/c/opentane-3-ol  is  converted  into  3-bromo-l-phenylcyclo- 
pentane,  C^iHj^Br,  a  colourless  liquid,  b.  p.  139 — 140°/10  mm.  ;  the 
latter  compound  reacts  with  magnesium,  forming  an  additive  product, 
which  is  decomposed  by  dilate  sulphuric  acid,  yielding  phenylcyclo- 
pentane,  C^Hj^,  a  colourless,  limpid  oil,  b.  p.  213 — 215°/760  mm., 
Dll  0-958,  rij)  1"5320.  S-Bromo-l-phenylc^/c^opentane,  when  treated  with 
alcoholic  potassium  hydroxide  solution,  yields  phenylcyclopeittene, 
C11H12,  a  colourless,  limpid  liquid,  b.  p.  223—225°,  D^;)  0965, 
riyy  1'5356  ;  the  product  so  obtained  is  probably  a  mixture  of  1-phenyl- 
A^-c?/cZopentene  and  1 -phenyl- A^-c^/c/opentene.  The  same  compound 
is  formed  on  heating  l-phenylc2/c^opentane-3-ol  with  zinc  chloride. 

\-Phenylcyc\opentane-Z-carhoxylic   acid,    L^JL,       ^^CH'COoH,   is 

Crii  h*0H2 

prepared  by   treating  magnesium  3-bromo-l -phenyl ci/cZopentane    with 

carbon  dioxide ;  it  is  a  viscid,  colourless  oil,  which  solidifies  to  a  vitreous 

mass  in  a  freezing  mixture  ;  the  ammonium  salt,  long,  white  needles, 

calcium  salt,  CgiHggO^Ca,  white,  silky  needles,  and  silver  salt, 

Ci^H^gO^Ag, 

were   prepared.     The   product  formed   by  the    action  of  magnesium 

methyl  iodide  on  l-phenylc?/cZopentane-3-one  is  decomposed  by  dilute 

sulphuric  acid,  yielding  Z-phenyl-l-methylcycXopentadiene, 

CH-CHMe 

CPh— CH>^^  ^^'' 
large,  colourless  crystals,  b.  p.  151°/ 12  mm.,  m.  p.  62° ;  it  decomposes 
when  exposed  to  the  air,  but  is  stable  in  an  atmosphere  of  hydrogen ; 
it  is  reduced  by  sodium  in  wet  ether  to  3-phenyl-l-methylcyc\o- 
pentane,  C-^^^i^y  a  colourless  liquid,  b.  p.  230 — 235°,  D}^  0'950, 
n\)  1*5276.  The  following  compounds  are  prepared  in  a  similar 
manner:  Z-phenyl-\-ethylcyc\opentadiene,  G^^^^,  b.  p.  170 — 175°/ 1 2 
mm.,  is  obtained  as  a  semi-solid  mass  at  the  ordinary  temperature, 
which  solidifies  to  white,  silky  needles  at  low  temperatures ;  d-phenyl- 
l-ethylcyclopentane^  CigHjg,  is  a  colourless,  limpid  liquid,  b.  p.  270°, 
VOL.   XCIV.  i.  Qlb 
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DJ5  0  948,  wj;  1'5276  j  1  :  S-dip/i^ni/l-^^  •  "^-cycloj^eniadiene, 

crystallises  in  yellowish-white  needles,  m.  p.  156°;  its  solutions  exhibit 
a  strong,  blue  fluorescence.  W.  H.  G. 

Preparation  of  Triphenylmethyl,  Julius  Schmidlin  {Ber,^ 
1908,  41,  423 — 425). — The  paper  gives  a  detailed  account  of  the 
apparatus  and  of  the  operations  whereby  triphenylmethyl  can  be 
obtained  rapidly  and  conveniently  in  accordance  with  the  equation 
CPh3-MgCl  +  CPh3Cl  =  2CPh3  +  MgCl2.  The  apparatus  can  be  used 
for  the  preparation  of  y8-magnesium  triphenylmethyl  chloride,  which 
crystallises  in  colourless  prisms,  carbonises  on  heating,  forms  a  yellow 
solution  in  benzene,  and  reacts  with  oxygen  even  more  rapidly  than 
triphenylmethyl,  yielding  the  peroxide  and  magnesium  oxychloride. 

C.  S. 

Structural  Formula  of  Triphenylmethyl.  Julius  Schmidlin 
(Ber.f  1908,  41,  426 — 430). — Triphenylmethyl  and  a-magnesium 
triphenylmethyl  chloride  result  when  magnesium  in  moderate  excess 
reacts  gently  with  an  ethereal  solution  of  triphenylmethyl  chloride  in 
the  presence  of  a  moderate  amount  of  iodine  (Abstr.,  1907,  i,  26). 
With  a  large  excess  of  iodine,  the  amount  of  triphenylmethyl  is  greatly 
diminished,  and,  if  the  reaction  proceeds  vigorously,  a  partial  con- 
version of  a-magnesium  triphenylmethyl  chloride  into  the  /3-isomeride 
occurs  (Abstr.,  1906,  i,  392).  Tschitschibabin  employed  the  latter  condi- 
tions in  the  experiments  (Abstr.,  1907,  i,  1022),  the  results  of  which 
led  him  to  doubt  the  existence  of  two  isomeric  magnesium  triphenyl- 
methyl chlorides.  The  author  points  out  that  Tschitschibabin's 
solution  can  have  contained  little  or  none  of  the  a-isomeride,  that  his 
explanation  of  the  formation  of  ;?-benzoyltriphenylmethane  is  impossible, 
and  that  its  production  from  triphenylmethyl  is  negatived  by  the 
three  following  experiments.  An  ethereal  solution  of  triphenylmethyl, 
free  from  the  magnesium  compound,  does  not  react  with  benzaldehyde. 
Solid  triphenylmethyl  in  benzene  solution  is  equally  non-reactive. 
The  reaction  between  magnesium  and  triphenylmethyl  chloride  was 
so  performed  that  the  ethereal  solution  contained  the  triphenylmethyl, 
whilst  the  a-magnesium  triphenylmethyl  chloride  was  present 
exclusively  in  the  precipitate ;  the  solution  did  not  react  with 
benzaldehyde,  whereas  the  precipitate  yielded  jo-benzoyltriphenyl- 
methane. 

Tschitschibabin's  argument  that  the  so-called  a-  and  j8-magnesium 
triphenylmethyl  chlorides  react  in  the  same  way  with  benzoyl  chloride 
and  ethyl  benzoate  is  countered  by  the  statement  that,  under  these 
conditions,  the  labile  a-form  changes  into  the  stable  )8-isomeride. 

C.  S. 

Various  Cases  of  the  Simultaneous  Production  of  1:6-  and 
2 : 7-Dimethylanthracenes.  James  Lavaux  (Compt.  rend.,  1908, 
146,  135—137.  Compare  Abstr.,  1905,  i,  43,  125,  640,  698  ;  1907, 
i,  25). — The  author  considers  that  -4-dimethylanthracene,  which  gives 
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a  quinone,  m.  p.  169°,  is  the  1  :6-isomeride.  lb  is  different  from 
Louise's  climethylanthracene  {A7in.  Ghim.  Phys.,  1885,  [vi],  6,  187), 
which  forms  a  quinone,  m.  p.  170°,  since  a  mixture  of  the  quinoneshas 
a  m.  p.  15°  lower.  1  :  6-  and  2  :  7-Dimethylanthracenes,  which  have 
respectively  m.  p.  240°  and  m.  p.  244*5°,  form  a  curious  mixture, 
apparently  of  a  eutectic  nature,  which  has  the  sharp  m.  p.  225°.  This 
mixture  is  contained  in  the  ^'dimethylanthracenes "  obtained  by 
Friedel  and  Crafts  by  the  action  of  aluminium  chloride  on  (1)  xylyl 
chloride,  (2)  a  mixture  of  methylene  dichloride  and  toluene,  and 
(3)  benzyl  chloride  mixed  with  toluene,  by  Elbs  and  Wittich,  and  by 
AnschUtz,  using  respectively  chloroform  and  ethylene  tetrabromide  in 
place  of  methylene  dichloride,  and  by  AnschUtz  and  Immendorff  by 
the  action  of  aluminium  chloride  on  toluene,  and  also  in  the  product 
isolated  by  Zincke  and  Waschendorff  from  coal  tar.  It  cannot  be 
separated  into  its  components  either  by  continued  sublimation  or 
fractional  crystallisation ;  but  repeated  recrystallisation,  carried  out  so 
that  only  a  small  portion  of  the  dissolved  solid  separates,  results  in  a 
gradual  rise  of  the  m.  p.  of  the  latter,  and  a  small  quantity  of  the 
1  : 6-isomeride  is  thus  obtained.  The  solid  remaining  in  solution  has 
m.  p.  225°. 

The  mixture  of  quinones  obtained  on  oxidation  is,  however,  separable 
by  alcohol,  in  which  1  : 6-dimethylanthraquinone  is  much  more  soluble 
than  the  2  : 7 -derivative.  Reduction  of  the  quinones  thus  separated 
gives  the  corresponding  hydrocarbons.  The  author  considers  that  the 
phenomenon  of  the  formation  of  an  eutectic  mixture  explains  largely 
the  confusion  which  exists  in  the  literature  on  the  subject.        E.  H. 

Interaction  of  Aniline,  Formaldehyde,  and  Sodium  Hypo- 
sulphite. Gesellschaft  fur  Chemische  Industrie  in  Basel 
(D.E.-P.  188837). — A  mixture  of  methyleneaniline  and  sodium  hypo- 
sulphite in  water  was  shaken  until  the  greater  portion  of  the 
methylene  compound  had  dissolved,  and  then  treated  rapidly  with  30% 
formaldehyde  and  again  shaken.  The  filtered  solution  was  evaporated 
to  dryness  under  reduced  pressure,  when  a  stable  product  was 
obtained,  consisting  of  sodium  anilinomethylsulphite, 

NHPh-CH2-0-S02Na, 
and  sodium  formaldehydesulphoxylate,  OH'OHg'O'SOISra.     When  the 
above  conditions  are  employed,  the  unstable    sodium  anilinomethyl- 
sulphoxylate,  NHPh-CHg'O-SONa,  is  not  produced.  G.  T.  M. 

Action  of  Magnesium  Organic  Compounds  on  Hydr- 
amides.  Max  Buscfe  and  Ludwig  Leefhelm  (/,  pr.  Chem.,  1908, 
[ii],  77,  1— 20).— Busch  and  Binck  (Abstr.,  1905,  i,  519)  showed  that 
the  action  of  magnesium  alkyl  haloids  on  Schili's  bases  leads  .to  the 
formation  of  C-aJkylated  primary  bases.  It  was  to  be  expected  that 
the  hydramides,  CHR!N*CHR*N!CIIR,  which  contain  the  typical 
grouping  of  Schiff's  bases  twice  in  the  molecule,  would  yield  in  the 
same  manner  either  monoalkylated,  CHBIN'CHR'NH'CHB-Alk,  or 
dialkylated,  CHR(NH-CHR*Alk)2,  derivatives.  It  is  found,  how- 
ever, that  the   magnesium  alkyl  haloid  not  only  forms  an  additive 

m  2 
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compound  with  the  unsaturated  groupings,  but  also  resolves  a  single 
carbon-nitrogen  linking,  this  second  action  resembling  the  reduction 
of  hydrobenzamide  by  sodium  amalgam  and  alcohol  to  benzylamine 
and  dibenzylamine.  The  reaction  takes  place  according  to  two 
schemes :  (I)  CHPh(N:CHPh)2  +  3MgMeI  -.  CHMePh-N(Mgl)2  + 
CHMePh-N(MgI)-CHMePh  —  (  +  3Hfi)  ~>  CHMePh-NHg  + 
NH(CHMePh)2  +  3Mg(0H)I;  (II)  CHPh(N:CHPh)2  +  2MgMeI -^ 
CHPh[N(MgI)-CHMePh]2—  (  +  3H2O)  ->  CHO-Ph  +  2NH2-CHMePh 
+  2Mg(0H)I.  Hydrobenzamide  enters  into  reaction  with  magnesium 
alphyl  haloids  according  to  both  schemes,  the  proportions  of  primary 
and  secondary  bases  formed  varying  with  the  alphyl  haloid  and  the 
conditions,  but  with  magnesium  aryl  haloids  only  according  to 
scheme  II.  Anishydramide  yields  only  primary  amines,  either  with 
magnesium  aryl  or  alphyl  haloids.  The  behaviour  of  magnesium 
naphthyl  bromide  with  hydrobenzamide  is  abnormal,  in  that  consider- 
able amounts  of  isoamarine  are  formed ;  this  intramolecular  change, 
which  occurs  with  hydrobenzamide  hydrochloride  only  at  240°,  takes 
place  here  below  100°. 

Di-a-phenylethylamine,  NH{0HMePh)2,  is  a  viscid,  yellow  oil,  which 
does  nob  form  a  carbonate  on  exposure  to  air ;  the  hydrochloride^ 
CigH^gNjHCl,  sublimes  unchanged  above  240°  ;  the  benzoyl  derivative, 
CggHggOISr,  white  needles,  m.  p.  92° ;  the  phenylcarhamide, 

NHPh-C0-N(CHMePh)2, 
colourless  prisms,  m.  p.  140°. 

a-Phenylpropylamine  hydrochloride,  CHEtPh'NH2,HCl,  crystallises 
in  needles,  m.  p.  194°;  the  benzoyl  derivative,  Cj^^Hj^ON,  needles, 
m.  p.  115—116°;  the  phenylthiocarbamide,  NHPh-CS-NH-CHEtPh, 
needles  or  leaflets,  m.  p.  126 — 127°  ;  the  benzenesulphona^nide, 

SOgPh-NH-CHEtPh, 
needles,  m.  p.  81°,  is  sparingly  soluble  in  dilute  sodium  hydroxide. 

Di-a-phenylpropylamine,  NH(CHEtPh)2,  is  a  yellow  oil,  b.  p. 
293 — 294°/733  mm.,  and  has  an  aromatic  odour;  the  hydrochloride^ 
CjgHggNjHCl,  long  needles,  m.  p.  258° ;  the  benzoyl  derivative, 

C2,H2,ON, 
needles,  m.  p.    152°;  the  benzenesulphonamide,   C24H2y02NS,   needles, 
m.  p.  206° ;  the  nitrosoamine,  CjgH22N*!N'0,  almost  colourless  needles; 
m.  p.  74°    and  gives  Liebermann's  reaction. 

Benzoylphenylbutylamine,  CjqHj^NBz,  crystallises  in  white  needles, 
m.  p.  128°.  Di-a-phenylbutyla7nine,  NH(CHPh* 0311^)2,  forms  a  viscid 
oil;  the  hydrochloride,  C2qH2-.N,HC1,  crystallises  in  needles,  m.  p. 
276°. 

TetrapMnyldiethylamine,  lsrH(CHPh*CIl2Ph)2,  crystallises  in  soft 
needles,  m.  p.  99 — 100°,  b.  p.  266 — 268°/16  mm. ;  the  nitrosoamine, 
CggHge^'J^^Oj  white  needles,  m.  p.  153—154°. 

Benzhydrylamine  nitrate  crystallises  in  needles,  m.  p.  197°;  the 
sulphate,  m.  p.  210°;  the  benzoyl  derivative,  CHPhgjNHBz,  needles, 
m.  p.  172°;  the  benzenesulphonamide,  glistening  needles,  m.  p.  182°. 

a-Naphthylbenzylamine,  NH'CHPh'CjoH^,  crystallises  in  needles, 
m.  p.  121°,  b.  p.  255°/15  mm.;  the  hydrochloride,  Ci^HjgNjHCl,  white 
needles,  m.  p.  275°,  and,  when  treated  with  nitrite  solution,  yields 
phenylnaphthylcarbinol. 
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Benzoylisoamarine,  Cg^Hj^NgBz,  crystallises  from  alcohol  in  short 
needles,  m.  p.  288°. 

The  following  substances  are  obtained  from  anishydramide. 

a-Anisylethylamine,  NHg'CHMe'CgH^'OMe,  is  a  transparent  oil,  b.  p. 
127 — 131°/ 12  mm.,  has  a  characteristic  odour,  and  forms  a  carbonate 
on  exposure  to  air ;  the  hydrochloride,  C9Hj30N,HCl,  needles,  m.  p. 
157°;  the  nitrate,  CcjHigONjHNOg,  needles,  m.  p.  114°.  2,-Phenijl-h- 
anisylethyUhiocarbamide,  NHPh-CS-NH-CHMe'CgH^'OMe,  leaflets, 
m.  p.  125-5°. 

a-Anisylp'opylamine,  NHg'CHEt'Cj-H^'OMe,  is  a  transparent  oil, 
b.  p.  136— 140°/12  mm.  ;  the  hydrochloride,  C^oH^fil^ ,RC\,  needles, 
m.  p.  217 — 218°;  the  nitrate,  leaflets,  m.  p.  176°;  the  hydrogen 
sulphate,  G\oHj50N,H2S04,  needles,  m.  p.  214°.  ThQ  benzoyl  ^Qviw2i.i\YQ, 
CjoHi^ONBz,  needles,  m.  p.  118°. 

p-Methoxybenzhydrylamine,  NH2*CHPh'C(.H4*OMe  (Hantzsch  and 
Kraft,  Abstr.,  1892,  338),  b.  p.  202— 206°/12  mm.;  the  nitrate, 
leaflets,  m.  p.  164°;  the  benzoyl  derivative,  CgiH^^OglSr,  needles,  m.  p. 
174°  The  hydrochloride,  m.  p.  194°  (191°:  Hantzsch  and  Kraft, 
loc.  cit.),  when  treated  with  sodium  nitrite,  yields  p-methoxybenzhydrol, 
OH-CHPh'CgH^'OMe,  which  crystallises  in  white  needles,  m.  p.  58°. 

G.  Y. 

Action  of  Magnesium  Organic  Compounds  on  Benzylidene- 
alphylamines.  Max  Busch  and  Ludwig  Leefhelm  (/.  pr.  Chem., 
1908,  [ii],  77,  20— 24).— Busch  and  Rinck's  method  of  preparing 
secondary  bases  by  the  action  of  magnesium  organic  compounds  on 
Schiff's  bases  (Abstr.,  1905,  i,  519)  is  found  to  give  good  yields  with 
benzylidene-methylamine  and  -ethylamine.  The  new  secondary  bases 
are  colourless  oils,  which  have  an  aromatic  odour,  distil  unchanged,  and 
form  salts  stable  in  aqueous  solution. 

a-Phenylethylmethylamine,  NHMe'CHMePh,  from  benzylidene- 
methylamine  and  magnesium  methyl  iodide,  b.  p.  87°/ 18  mm.  or  184°/ 
730  mm.;  the  hydrochloride,  CgHj^NCl,  colourless  needles,  m.  p.  173°. 
a-Phenylpropylmethylamine,  NHMe'CHEtPh,  from  benzylidenemethyl- 
amine  and  magnesium  ethyl  iodide,  b.  p.  96°/20  mm. ;  the  hydro- 
chloride, C^QHjgNjHCl,  needles  or  prisms,  m.  p.  153°.  Methylbenz- 
hydrylamine  (sis-diphenyldimethylamine),  NHMe'CHPhg,  from  benzyl- 
idenemethylamine  and  magnesium  phenyl  bromide,  forms  crystals, 
m.  p.  40°,  b.  p.  168°/20  mm.;  the  hydrochloride,  m.  p.  238°;  the 
nitrate,  Ci^H^^NjHNOs,  m.  p.  146°. 

a-Fhenylethylethijlamine,  NHEt-CHMePh,  b.  p.  90°/16  mm.  or  194°/ 

728  mm. ;  the  hydrochloride,  CioHi5N,HCl,  m.  p.  201°.  a-Phenyl- 
propylethylamine,    NHEt-CHEtPh,  b.    p.  99°/20  mm.  or    207—208°/ 

729  mm. ;  the  hydrochloride,  m.  p.  180°.  Ethylbenzhydrylamine, 
NHEt'CHPhg,  b.  p.  175°/20  mm. ;  the  hydrochloride  becomes  brown  at 
240°,  m.  p.  248°  ;  the  nitrate,  m.  p.  142°. 

Di-a-phenylpropylamine  (Busch  and  Leefhelm,  preceding  abstract) 
is  prepared  from  benzylidenephenylpropylamine  and  magnesium  ethyl 
iodide.  G.  Y. 

Benzylaminoacetal  and  Analogues.  Leopold  Rugheimer  and 
P.  ScHON  {Ber.,  1908,   41,  17 — 18). — A  good  yield  of  benzylamino- 
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acetal  is  obtained  by  heating  together  benzylamine  and  chlofoacetal  at 
130—140°  (compare  E.  Fischer,  Abstr.,  1893,  i,  300).  Yeratrylamine 
also  reacts  with  chloroacetal  at  100°. 

Yeratrylamine  (2 : 4-dimethoxybenzylamine)  is  best  prepared  by 
reducing  methylvanillin  oxime  with  zinc  dust  and  acetic  acid.  The 
yield  is  70% ;  there  is  also  produced  at  the  same  time  the  secondary 
amine,  NH[CH2-C6H3(OMe)2]2,  b.  p.  above  250714  mm.  (compare 
Juliusberg,  Abstr.,  1907,  i,  219).  W.  R. 

Dinitrodiphenylaminesulphonic  Acids  and  their  Trans- 
formation into  Triphenylmethane  Colouring  Matters. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-^P.  186989).— 1-Chloro- 
2  :  6-dinitrobenzene-4-sulphonic  and  l-chloro-2  :  4-dinitrobenzene-6-sul- 
phonic  acids  readily  condense  with  metanilic  acid  in  the  presence  of 
boiling  aqueous  sodium  acetate  to  yield  dinitrodiphenylaminesulphonic 
acids. 

Potassium  2  :  Q-dinit7'odiphenylamine-4: :  S'-disulphonate, 
S03K-CgH2(N02)2-NH-C6H4-SO,K, 
produced  in  this  way,  crystallises  from  water  in  readily  soluble,  yellow, 
filamentous  needles.  When  condensed  in  sulphuric  acid  with  tetra- 
methyldiaminobenzhydrol,  this  salt  furnishes  a  leuco- derivative,  which 
may  be  oxidised  with  manganic  hydroxide  to  a  triphenylmethane 
colouring  matter.  G.  T.  M. 

The  Hydroxycarbamides  and  Carbamidoximes.  II. 
A.  CoNDUCHE  {Ann.  Chim.  Phys.y  1908,  [viii],  13,  5 — 90.  Compare 
this  vol.,  i,  12), — The  author  has  prepared  a  large  series  of  carbamid- 

OHR 
oximes  of  the  type  0<^  •  by  the  condensation  of  isohydroxy- 

carbamide    with    aromatic    aldehydes.        Anisylidenecarbamidoxime, 

m.    p.   133°.     Cinnamylidenecai'hamidoxime,  ^^CtJt.p^  >j*tt         »  ^'  P* 

154 — 155°.  Salicylidenecarbamidoxime,  m.  p.  102 — 105°,  is  very 
unstable,  and  decomposes  in  the  light.  Like  the  corresponding 
benzylidenecarbamidoxime  (Abstr.,  1905,  i,  289;  1906,  i,  593), 
all  these  compounds  decompose  on  melting,  yield  the  corre- 
sponding nitrile  when  treated  with  aqueous  hydrochloric  acid,  or  the 
hydrochloride  of  the  corresponding  acid  amide  when  treated  with 
alcoholic  hydrogen  chloride,  the  corresponding  substituted  carbamide 
when  treated  with  reducing  agents,  and  the  corresponding  oxime 
when  treated  with  aqueous  or  alcoholic  potassium  hydroxide.     In  the 

riTT 

case  of  salicylidenecarbamidoxime,  the  indoxazen,  CgH4<Cl.pv  ^N,  b.  p. 

86— 87°/ll  mm.  or  90— 92°/15  mm.,  is  also  formed  in  addition  to  the 
oxime  by  the  action  of  aqueous  potassium  hydroxide,  whilst  with 
alcoholic  potassium  hydroxide  it  yields  the  nitrile. 

Anisylcarbamido  has  m.  p.  160°  (Goldschmidt  and  Polonowska  give 
167°). 

Furfurylidenecarbamidoxime,    m.     p.    144 — 145°  (Abstr.,    1905,   i, 

289);  piperonylidenecarhamidoxime^  0<^i         J   A.^m.  p.  156 — 157°; 
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CTT'C  M  O 

■vaniUiiiylidenecarbamidoxime,    0<^  i  l^^Jj.  ",    m.    p.      134  — 135" j 

pTT.p    XT 

cuminylidenecarbamidoxime,  ^^Cxr.po.TsTTT  '  ^'  ^'  "^^^ — 122°;  "p-tohjl- 

OTT*0  KT 

iWewecar&amic?o£cme,  0<[  I      ^    -L  ,   m.  p.    142—143°,  are   all  well- 

defined,  crystalline  compounds. 

When  nitrated  with  fuming  nitric  acid  in  the  presence  of  concentrated 
sulphuric  acid  at  -  15°,  benzylidenecarbamidoxime  yields  a  mixture  of 
the  three  isomeric  nitro-derivatives,  in  which  the  ortho-  and  meta- 
compounds  preponderate  ;  the  same  compounds  can  also  be  prepared 
directly  from  the  corresponding  nitrobenzaldehyde,  o-nitrohenzylidene- 

pTT.p    TT    .7«Jr) 

carbamidoxime,  0<^  I    „,    "L.^       ^,   m.  p.     146 — 147°,   forms    yellow 

needles;  m.-nitrobenzylidenecarbamidoxime,    m.  p.    180°,   forms  yellow 

crystals,  and  i^-nitrobenzylidenecarbamidoxime,  m.  p.  160°,  forms  plates. 

With  the  exception  of  heptaldehyde,  the  aliphatic  aldehydes  do  not 

yield    carbamidoximes    with    isohydroxycarbamide.     Heptylidenecarb- 

CH'C  H 
amidoxime^  0<^l  nn  xru  »  ^^^  "^'  P*  ^^ — ^^°* 
-N  'UO'^xig 

Acetone  condenses  with  tsohydroxycarbamide   to  form  acetcarbamid-^ 

oxime  {dimethylcarbamidketoxime),    0<^  1       }^  ,  which  crystallises 

in  massive  prisms,  m.  p.  118 — 119°;  is  hydrolysed  by  hydrochloric  acid 
forming  the  hydrochloride  of  hydroxycarbamide,  mesityl  oxide,  and 
phorone;  yields  isopi'opylcarbamide,  CHMe2*NH'CO*NH2,  m.  p.  154°, 
on  reduction ;  acetoxime  and  potassium  cyanate  on  treatment  with 
potassium  hydroxide,  and  benzylidenecarbamidoxime  on  boiling  with 
Ijenzaldehyde.  Attempts  to  form  corresponding  carbamidoximes  from 
methyl  ethyl  ketone  or  acetophenone  were  unsuccessful. 

2i^-Diphenylkydroxy carbamide,  Q-^^-^^O^^^  decomp.  135°,  prepared  by 
the  action  of  hydroxylamine  hydrochloride  on  diphenylcarbamyl 
chloride,  forms  colourless  needles  ;  the  hydrated  compound, 

Ci3H,202]Sr2,2H20, 
forms  massive,  pale  red  crystals,  which,  when  heated,  decompose  at 
100°,  solidify,  and  decompose  again  at  130°.  It  forms  a  sodium  salt, 
CigHjjO^NgNajHgO,  and  does  not  yield  condensation  products  with 
aromatic  aldehydes  or  with  ketones.  With  acetaldehyde,  it  forms  the 
molecular  compiound,  CigHjgOgNgjCHg'CHO,  which  is  unstable  in  solu- 
tion and  decomposes  at  129 — 130°;  in  view  of  all  these  facts,  it  is 
suggested  that  as-diphenylhydroxycarbamide  has  the  constitution 
represented  by  the  formula  0H'C(NPh2)iN*0H,  analogous  to  the 
hydroxycarbamide,  m.  p.  140°  (this  vol.,  i,  12). 

Hydroxyurethane  does  not  condense  with  aromatic  aldehydes,  and 
probably  has  the  constitution  OH-C{OEt):N-OH. 

Formamidoxime  (isouretine)  reacts  with  benzaldehyde  to  form 
hydroxyphenylethenylamidoxime,  0H*CHPh'C(NH2)!N'0H,  m.  p. 
163—164°  (Tiemann,  Abstr.,  1884,  734,  gives  m.  p.  140°). 

M.  A.  W. 
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Molecular  Refractions  of  some  Carbamidoximes.  A. 
CoNDucHE  (An7t.  Chim.  Fhys,^  1908,  [viii],  13,  91 — 95). — A  deter- 
mination of  tho  molecular  refractions  of  acetone,  benzaldehyde, 
anisaldehyde,  vanillin,  piperonal  and  furfuraldehyde,  and  of  the 
corresponding  carbamidoximes  (preceding  abstract),  show  that  the  mean 
difference  between  the  molecular  refraction  of  the  aldehyde  and 
carbamidoxime  is  13"06  for  aliphatic,  and  13*75  for  aromatic,  deriva- 
tives ;  the  corresponding  values  calculated  from  Briihl  and  Conrady's 
values  for  the  atomic  refractions  are  12*68  and  13*55  respectively. 

M.  A.  W. 

Some  Transformations  of  c?/cZoButanol.  Nikolaus  J. 
Demjanoff  and  M.  Dojarenko  {Ber.,  1908,  41,  43 — 46.  Compare 
Abstr.,  1907,  i,  605). — cyc^oButanol  yields  on  oxidation  with  chromic 
acid,  c2/c^opropanealdehyde  and  c?/c^obutanone ;  the  semicarbazone  of 
the  former  has  m.  p.  127 — 128°;  the  semicarbazone  of  the  latter  has 
m.  p.  201°  (compare  Demjanoff,  Abstr.,  1907,  i,  1023;  Demjanoff  and 
Fortunatoff,  ibid.,  1032).  c?/c?oButanol  yields  on  treatment  with 
concentrated  hydrobromic  acid  at  70°  a  monobromide  ;  this  compound 
has  been  described  by  W.  H.  Perkin  (Trans.,  1894,  65,  950)  as  bromo- 
c7/c/obutane ;  it  is  a  liquid,  b.  p.  105—106°,  n]^  1*476,  Dj^  1*4155, 
DI3  1*406,  and  is  consequently  very  similar  in  its  physical  properties 
to  the  bromide  obtained  from  cyc^opropylcarbinol  (Demjanoff  and 
Fortunatoff,  loc.  cit.).  In  order  to  ascertain  whether  the  cyc^obutane 
compound  had  changed  into  a  derivative  of  c^/c^opropane,  the  above 
bromide  was  converted  into  the  magnesium  compound,  and  treated 
with  carbon  dioxide.  The  calcium  salt  of  the  acid  thus  formed, 
(Cr,HyOo)2Ca,2H20,  crystallises  in  glistening  leaflets ;  the  silver  salt, 
CgHKOgAg,  is  likewise  crystalline.  It  follows,  therefore,  that  the  acid 
is  not  c?/c/obutanecarboxylic  acid,  and  since  it  does  not  correspond  in 
properties  with  any  known  acid  of  the  same  composition  it  is  probably 

OH 
cjc\o27ropylacetic  acid,   1     ^^.CH-CHg-COgH.  W.  H.  G. 

Reaction  between  Phenols  and  Phosphorus  Pentachloride. 
WiLHELM  AuTENRiETH  and  ALFRED  Geyer  (Ber.,  1908,  41,  146 — 158). 
— An  investigation  on  the  course  of  the  reaction  between  phosphorus 
pentachloride  and  phenols.  When  phenol,  a  cresol  or  /3-naphthol 
(3  mols.)  is  treated  with  phosphorus  pentachloride  (1  mol.),  the  first 
product  formed  which  can  be  isolated  is  a  triarylphosphoryl  dichloride, 
having  the  general  formula  PCl2(OR)3,  where  R  =  Ph,  CgH^Me  or 
CjqHpj,.  These  compounds  are  identical  with  those  prepared  by 
Anschiitz  and  Emery  (Abstr.,  1890,  34)  by  acting  on  esters  of 
phosphorous  acid,  P(0R)3,  with  chlorine,  and  are  obtained  as  relatively 
stable,  yellow  or  brown  viscid  oils,  decomposing  into  hydrogen  chloride 
and  a  chlorinated  benzene  derivative  when  heated  at  200 — 300°. 
They  react  with  aniline  with  the  formation  of  a  diaryl  anilino- 
pnosphate  and  a  substituted  auiline,  thus:  PCl2(OR)3  +  4NH2Ph  = 
NHPh-P0(0R)2  +  NHRPh  +  2NH2Ph,HCl. 

These  facts  are  not  opposed  to  the  views  of  Anschiitz  and  Emery 
(loc.  cit.),  for  it  is  quite  probable   that  in  the  action  of  phosphorus 
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penfcachloride  on  phenol,  the  first  compound  formed  is  phenylphosphoryl 
tetrachloride,  which  then  reacts  with  more  phenol,  thus  :  PCl4*0Ph  + 
Ph-OH  — >  HCl  +  PCl3(OPh)2 ;  PCl3(OPh)2  +  Ph-OH  -^  PCl.lOPh),, ; 
at  present,  however,  the  only  compound  to  be  isolated  has  been  the 
triarylphosphoryl  dichloride. 

Triphenylphosphoryl  dichloride,  prepared  by  the  action  of  phosphorus 
pentachloride  (1  mol.)  on  phenol  (3  mols.),  or  by  the  method  of 
Anschlitz  and  Emery  (loc.  cit.),  is  stable  below  180°,  but  decomposes 
fairly  readily  at  200 — 210°  with  the  liberation  of  chlorobenzene.  It 
reacts  with  aniline,  yielding  diphenyl  anilinophosphate  (compare 
Michaelis  and  Schulze,  Abstr.,  1894,  i,  128,  588),  diphenylamine,  and 
aniline  hydrochloride. 

Tri-ip-tolylphosphoryl  dichloride,  'PCl^iO'Cf.'R^Ke)^,  prepared  by 
heating  jo-cresol  with  phosphorus  pentachloride  at  140°,  or  by  the 
action  of  chlorine  on  »-tolyl  phosphite,  is  a  yellow  oil  which 
decomposes  at*200 — 210°,  liberating  ^-chlorotoluene.  It  reacts  with 
aniline,  yielding  the  crystalline  di-T^-tolyl  anilinophosphate , 

NHPh-PO(0-C6H,Me)2, 
m.  p.  125°.  The  following  compounds  were  prepared  by  the  same 
methods  :  Tri-vn-tolylphosphoryl  dichloride  is  a  yellow  oil  decomposing 
at  about  210°.  Bi-m-tolyl  anilinophosphate  crystallises  in  prisms, 
m.  p.  87°.  Tri-otolylphosphoryl  dichloride  is  a  yellowish-brown  oil, 
decomposing  at  about  180°.  Di-o-tolyl  anilinophosphate  crystallises  in 
brilliant  prisms,  m.  p.  126 — 127°.  Tri-^-naphthylphosphoryl  dichloride 
is  a  viscid,  brown  oil,  decomposing  above  310°.  Di-^-naphthyl  anilino- 
phosphate, CggHgoOgNP,  crystallises  in  glistening  prisms  and  long 
needles,  m.  p.  193—195°.  W.  H.  G. 

Preparation     of     5-Nitro-2-aminophenol-4-sulphonic     Acid. 

Farbwerke  vorm.  Meister,  Lucius  k  Bruning  (D.K.-P.  188378). — 
Carbonyl-2-aminophenol-4-sulphonic  acid,  obtained  by  passing  carbonyl 
chloride  into  a  cold  solution  of  the  basic  sodium  salt  of  2-aminophenol- 
4-sulphonic  acid,  is  nitrated  to  ^-nitrocarhonyl-'2,-aminophenol-i-sul- 
phonic  acid  in  a  cold  mixture  of  concentrated  sulphuric  and  nitric 
acids,  the  product  separating  as  the  potassium  salt  on  adding  potassium 
chloride  to  an  ice-cold  aqueous  solution  of  the  sulphonation  mixture. 
This  salt  is  hydrolysed  by  warming  at  90°  with  aqueous  sodium 
hydroxide,  and  the  solution,  when  acidified  and  cooled,  deposits  yellow 
crystals  of  6-nitro-2-aminophenol-4:-sulphonic  acid;  the  diazo-derivative 
of  the  new  acid  is  readily  soluble.  G.  T.  M. 

2:3: 4-Trinitrophenetole  and  some  of  its  Derivatives.     Jan 

J.  Blanksma  (Rec.  trav.  chim.,  1908,  27,  49 — 57). — Wonder's  dinitro- 
aceto-jo-phenetidine  (Abstr.,  1890,  751),  contrary  to  that  author's  state- 
ment, is  hydrolysed  by  boiling  hydrochloric  acid.  Elimination  of  the  amino- 
group  from  dinitro-jo-phenetidine  by  diazotisation  gives  bright  yellow 
leaflets,  m.  p.  101°,  of  2  :  3-dinitrophenetole,  OEt-OgH3(N02)2,  of  which 
the  constitution  is  established  by  the  formation  of  Bantlin's  2 :3-dinitro- 
phenol  (Abstr.,  1879,  237)  when  it  is  heated  with  hydrochloric  acid  in 
a  sealed    tube.      On  nitration,   2  : 3-dinitrophenetole  gives  a  trinitro- 
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2)henetole,   OEt'0^jH.^(N02)3,   in  the  form  of  colourless  crystals,  in.   p. 
117°.     This  cannot"  be  2  :  3  : 5-trinitrophenetolc,  which  has  m.  p.  80° 
(Abstr.,  1905,  i,  431),  and,  since,  by  the  action  of  alcoholic  ammonia  and 
subsequent  removal  of  the  amino-group  by  diazotisation  it  gives  2  : 4- 
dinitrophenetole,    it    must    be    2:3: 4-trinitrophenetole.      The   latter, 
when   heated   with   alcoholic   ammonia   (1    mol.),    is   converted    into 
2  :  Q-dinitro-S-ethoxy aniline,  OEt*CgH2(N02)2'NH2,  Avhich  forms  yellow 
crystals,  m.  p.   130°;  with  excess  of  alcoholic  ammonia,  the  product 
consists    of    a    mixture    of    Barr's    2 : 4-dinitro-m-phenylenediamine 
(Abstr.,    1888,    822)    and    dinitrophenetidine.       Elimination    of    the 
amino-group     from     2  : 6-dinifcro-3-ethoxyaniline     gives     2  : 4-dinitro- 
phenetole,  which,  by  the  action  of  alcoholic  ammonia,  is  transformed 
into  2  : 4-dinitroaniline.     By  the  action  of  methylamine  (2  mols.)  on 
2:3:  4-trinitrophenetole,  yellow  leaflets  of  2  :  Q-dinitro-3-ethoxymethyl- 
aniline,    OEt-CgH2(N02)2'NHMe,   m.    p.    147°,   are  formed,  which  on 
nitration  give  colourless  crystals  of  2  :  4  :  6-trinitro-3-ethoxynitromethyl- 
aminobenzene,OEt-C6H(N02)3-NMe-N02  (van  Romburgh,  Abstr.,1889, 
1154).     When  heated  in  a  sealed  tube  at  165°  with  alcoholic  methyl- 
amine   solution,  2  :  6-dinitro-3-ethoxymethylaniline  gives  2  :  i-dinitro- 
m-phenylenedimethyldiamine,  CgH2(N02)2(NHMe)2,  in  the  form  of  yellow 
crystals,  m.  p.  170°,  which  are  transformed  by  the  action  of  nitric  acid 
into     van     Bomburgh's     trinitro-m-phenylenedinitrodimethyldiamine 
(Abstr.,     1888,    1185).      2 : 3 : 4-Trinitrophenetole     reacts    with     an 
alcoholic  solution  of  aniline,  giving  2  :  ^-dinitro-Z-ethoxydiphenylamine, 
NHPh*CgH2(N02)2*OEt,  in  the  form  of  brilliant  yellow  crystals,  m.  p. 
125°.     By  alcoholic   sodium    ethoxide   solution,    it   is  converted   into 
2  : 4,-dinitro-\  :  3-diethoxyhenzene,  C,jH2(N02)2(OEt)2,  colourless  crystals, 
m.  p.  57°,  which  become  ruby-red   on  exposure  to  sunlight,  possibly 
owing   to   isomeric   change    (compare  Hantzsch,  Abstr.,  1906,  i,  352). 
The  constitution  of  the  dinitrodiethoxybenzene  is   established  by  its 
conversion   into    2  : 4-diDitroresorcinol  when    hydrolysed  with  hydro- 
chloric acid.      2  : 4-Dinitro-l  :  3-diethoxybenzene,    on    nitration,  gives 
Stenhouse's  2:4:  6-trinitro-l :  3-diethoxybenzene  (Anncden,  1867,  141, 
226).       Sodium     methoxide     in     methyl-alcoholic    solution    converts 
2:3:  4-trinitrophenetole      into     2  :  Q-dinitro-l-methoxy-3-ethoxyhenzenef 
OMe'C^5H2(N02)20Et,    which   forms   colourless   crystals,    m.    p.     69°, 
becoming  reddish-brown  on  exposure  to  sunlight.  The  latter  substance, 
when  dissolved  in  a  mixture  of  nitric  (D   1*52)  and  sulphuric  acids, 
gives    2:4:  Q-trinitro-l-niethoxy-S-ethoxybenzene,   OMe'C^.,II(N02)3*OEt, 
in  the  form  of  colourless  crystals,  m.  p.  92°,  becoming  red  in  the  light. 
The   constitution   of   this   substance   is    fixed   by   its    conversion    by 
ammonia  or  methylamine  into  2:4:  6-trinitro-m-phenylenediamine  or 
2:4: 6-trinitro-m-phenylenedimethylamine  (van  Bomburgh,    loc.  cit.). 
By  boiling  with  aqueous  sodium   carbonate  solution  for  three  hours, 
2  :  3  :  4-trinitrophenetole    is    transformed  into    2  :  4:-dinitro-3-hyd7'oxy- 
phenetole,  OEt*CgH2(N02)20H,  which  forms  bright  yellow  crystals,  m.  p. 
118°,  becoming  red  on  exposure  to  light.  E.  H. 

Action  of  Chlorodimethyl  Ether  on  the  Phenoxides  of  the 
Alkali  Metals.  Albert  Beyoiiler  {Bull.  Soc.  chim.,  1907,  [iv],  1, 
1195 — 1198). — On  diluting  an  alcoholic  solution  of  hydroxydimethyl 
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efchei*  (prepared  as  described,  this  vol.,  i,  130)  with  benzene  and  passing 
in  a  current  of  hydrogen  chloride,  a  solution  of  chlorodimethyl  ether  in 
benzene  is  obtained.  With  sodium  phenoxide,  this  furnishes  methylene 
phenylmethyl  ether,  OPh'CHg'OMe  (compare  Breslauer  and  Pictet, 
Abstr.,  1907,  i,  915),  b.  p.  189—190°,  DH  1'048,  having  an  odour 
similar  to  that  of  phenetole.  Methylene  a-naphthyl  methyl  ether,  pre- 
pared in  an  analogous  manner,  is  an  oily  liquid,  b.  p.  296°  (corr.), 
Dll  1*071,  and  is  only  volatilised  by  a  current  of  steam.  Methylene 
yS-naphthyl  methyl  ether  is  a  slightly  yellow  oily  liquid,  b.  p.  301° 
(corr.),  D\l  1'068.  These  three  substances  are  insoluble  in  water, 
soluble  in  the  usual  organic  solvents,  are  not  attacked  by  alkaline 
liquids,  but  are  decomposed  by  mineral  acids,  yielding  variously  coloured 
solids,  similar  to  those  produced  by  the  action  of  formaldehyde  on 
phenols  (compare  Baeyer,  Abstr.,  1873,  601,  and  Blumer,  D.B.-P. 
172877).  When  methyl  salicylate  reacts  with  chlorodimethyl  ether  in 
presence  of  alcohol  containing  a  little  sodium  ethoxide,  the  mixed  ether, 
OMe-CHa-O'CgH^-COaMe,  b.  p.  156720  mm.  and  284°(corr.)/atmos- 
pheric  pressure,  DY  1*162,  is  formed.  It  is  a  colourless  liquid,  which 
resinifies  when  sulphuric  acid  is  added  to  its  solution  in  acetic  acid  or 
alcohol,  and  on  hydrolysis  by  potassium  hydroxide  solution  in  alcohol 
furnishes  the  potassium  salt  of  the  methoxymethyl  ether  of  salicylic 
acid,  OMe'CHg'O'CgH^'COgK,  which  is  soluble  in  water,  and  is 
decomposed  by  dilute  hydrochloric  acid,  yielding  salicylic  acid. 

T.  A.  H. 


Action  of  Chlorodimethyl  Ether  on  Magnesium  Phenyl 
Bromide.  Albert  Beychler  {Bull.  Soc.  chim.,  1907,  [iv],  1, 
1 1 98 — 1 200). — Chlorodimethyl  ether,  prepared  as  already  described  (this 
vol.,  i,  130),  does  not  react  with  magnesium  in  ether  even  in  presence 
of  a  trace  of  iodine,  and,  like  chloroform  (Abstr.,  1906,  ii,  836), 
inhibits  the  reaction  of  magnesium  with  methyl  iodide  and  ethyl 
bromide.  It  reacts  vigorously  with  magnesium  phenyl  bromide  in 
ether,  furnishing,  as  a  principal  product,  benzyl  methyl  ether. 

Chlorodimethyl  ether  also  reacts  with  magnesium  bornyl  chloride, 
prepared  by  Hesse's  method  (Abstr.,  1906,  i,  375),  yielding,  in  addition 
to  camphene,  camphane,  and  other  products,  bornyl  dimethyl  ether, 
CjoHjH^'CHg'OMe,  which  was  not  isolated  in  a  pure  state.     T.  A.  H. 

Action  of  Potassium  Persulphate  on  p-Cresol.  T.  Kumagai 
and  BicHARD  Wolffenstein  {JJe7\,  1908,  41,  297 — 300). — In  the  cases 
of  toluene  and  ^'toli^onitrile,  the  interaction  of  persulphate  leads  to  the 
formation  of  dibenzyl  derivatives  (Abstr.,  1899,  i,  424;  1901,  i,  594). 
An  Extension  of  the  research  to  jo-cresol  shows  that  the  product 
obtained  is  dependent  on  the  conditions  of  the  experiment.  In  neutral 
solution,  dihydroxydibenzyl  isformed,butin  acid  solution,  2  :5-dihydroxy- 
toluene  is  the  product  obtained,  the  methyl  group  migrating  during 
the  change  to  an  ortho-position  (compare  Bamberger,  Abstr.,  1895, 
i,  217).  In  alkaline  persulphate  solution,  on  the  other  hand,  3  :  4-^di- 
hydroxytoluene  is  formed  [Chemische  Fabrik  auf  Actien  (vorm. 
Sobering),  D.B.-P.  81068,  81298].  W.  B. 
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o-Vinylphenols.  Karl  Fries  and  G.  FicKEWiRTH(^er.,  1907,41, 
367 — 373). — Contrary  to  Kunz-Krause's  statement  (Abstr.,  1899,  i, 
200),  the  product  obtained  on  distilling  o-coumaric  acid  under  the  ordi- 
nary pressure  is  not  o-vinylphenol,  but  a  polymeride  of  this  substance. 
It  is  found  that  the  unimolecular  o-vinylphenol  may  be  prepared  by 
heating  o-coumaric  acid  under  15  mm.  pressure.  In  the  preparation  of 
the  homologues  of  vinylphenol,  on  the  other  hand,  the  corresponding 
coumaric  acids  may  be  distilled  under  the  ordinary  pressure.  The 
vinylphenols  are  obtained  as  oils  which  gradually  solidify,  forming 
bimolecular,  or  more  complicated,  polymerides ;  the  constitution  of 
these  is  discussed.  The  unimolecular  substances  are  again  formed 
when  the  polymerides  are  heated  at  high  temperatures. 

o-Vinylphe7iol  {o-hydroxystyrene)^  OH'CgH^'CHICHg,  crystallises  in 
needles,  m.  p.  29°,  b.  p.  108°/15  mm.,  decomp.  on  distillation  under  the 
ordinary  pressure,  forming  a  red  and  violet  resin^  yields  o-vinyl- 
phenoxyacetic  acid,  CH2!CH*CgH4*0*CH2*C02H,  m.  p,  139°,  when 
treated  with  bromoacetic  acid  in  alkaline  solution,  and  reacts  with 
bromine  in  glacial  acetic  acid  solution,  forming  3  :  b-dibromo-2-hydroxy- 
styrene  dihromide,  OH'OgHgBrg'CHBr'CHgBr,  which  separates  from 
light  petroleum  in  small  crystals,  m.  p.  105°,  and  behaves  as  a 
i/'-bromide,  reacting  with  alkalis  and  alkali  carbonates  at  the  ordinary 
temperature.  The  dimolecular  o-vinylphenol  is  insoluble  in  alkalis, 
does  not  form  crystalline  derivatives,  and,  on  distillation  under  the 
ordinary  pressure,  decomposes  in  the  same  manner  as  the  unimolecular 
substance. 

2-Hydroxy-a  :  i-dimethylstyrene,  OH'CgHgMe'CMelCHg,  b.  p.  217°,  is 
prepared  from  (3  :  4-dimethylcoumaric  acid,  and  when  heated,  or  more 
rapidly  when  boiled  with  hydrochloric  acid,  forms  the  polymeride, 
(CjqHj20)2  ;  this  is  obtained  as  a  white  powder,  m.  p.  72 — 74°,  b.  p. 
232°/ 15  mm.,  forms  a  crystalline,  additive  compound  with  ether,  and  is 
converted  into  the  unimolecular  phenol  when  distilled  under  the 
ordinary  pressure.  With  bromine  in  glacial  acetic  acid  solution, 
2-hydro-a-4-dimethylstyrene  forms  hexabromothymol,  m.  p.  152° 
(148—149°  :  Baeyer  and  Seuffert.  Abstr.,  1901,  i,  216),  and  on 
reduction  with  zinc  dust  in  alkaline  solution  yields  thymol. 

6-Hydroxy-a-3-dimethylstyrene,  C10H12O,  b.  p.  217°.  The  benzoyl 
derivative,  Cj^H-^gOg,  crystallises  in  plates,  m.  p.  49°.  The  polymeride, 
(CjqHj20)2,  does  not  form  a  crystalline  additive  compound  with  ether, 
and  therefore  could  not  be  obtained  free  from  the  unimolecular  phenol, 
into  which  it  is  transformed  on  distillation.  These  vinylphenols  and 
their  polymerides  give  red  to  reddish-brown  colorations  with 
concentrated  sulphuric  acid.  G.  Y. 

Preparation  of  5- Amino  a-naphthol-3-sulphonic  Acid.  Leopold 
Cassella  &  Co.  (D,R.-P.  188505). — a-Naphthylamine-S-sulphonic  acid, 
when  sulphonated  with  about  7  parts  of  fuming  sulphuric  acid  (30% 
SO3)  first  at  80°  for  eight  and  then  at  120°  for  thirty  hours,  furnishes 
tt-naphthylamine-2  :  5  :  7-trisulphonic  acid,  obtained  by  salting  out  in 
the  form  of  its  disodium  salt ;  this  compound  on  fusion  with  potassium 
hydroxide  at  165 — 1 75°  gives  rise  to  5-amino-a-naphthol-3 : 6-disulphonic 
acid,    which,    after  acidifying  the    fused  product,    separates    as    the 
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alkali  hydrogen  salt.  b-Amino-a-naphthol-S-sulphonic  acid  is  obtained 
by  heating  the  preceding  disulphonate  with  10%  sulphuric  acid  at 
130—135°.  G.  T.  M. 

Constitution  of  lodoguaiacol.  Eugene  Tassilly  and  J.  Leroide 
{Bull.  Soc.  chim.y  1908,  [iv],  3,  124 — 126). — In  a  previous  paper 
(Abstr.,  1907,  i,  515),  the  authors  assigned  the  constitution 

OH:OMe:I  =  l:2:4 
to  an  iodoguaiacol  they  prepared,  and  they  now  call  attention  to  the 
fact  that  this  constitution  is  incorrect  in  view  of  the  work  of  Paul 
(Abstr.,  1906,  i,  843)  and  of  Mameli  (Abstr.,  1908,  i,  18). 

T.  A.  H. 

Separation  of  o-  and  j»-Guaiacolsulphonic  Acids.  Chemische 
Fabrik  von  Heyden  (D,R.-P.  188506). — The  sulphonation  of  guaiacol  is 
preferably  carried  out  at  30 — 60°,  and  the  product,  when  converted  into 
normal  calcium  salt,  is  treated  with  calcium  oxide  (J  mol.  CaO  :  1  mol. 
giiaiacol)  or  the  corresponding  amount  of  calcium  chloride  in  am- 
moniacal  solution.  The  solution  of  the  basic  salts  rapidly  deposits 
colourless,  prismatic  crystals  of  the  basic  calcium  guaiacol-/>-sulphonate; 
the  basic  salt  of  the  ortho-sulphonate  remains  in  solution.  This 
separation  may  also  be  effected  by  means  of  the  lead  salts.  A  hot 
solution  of  the  normal  lead  salts,  when  treated  with  lead  acetate 
corresponding  with  \  mol.  of  PbO,  gives  a  white  precipitate,  which  at 
the  boiling  temperature  contains  only  the  basic  para-sulphonate,  the 
ortho-compound  separating  only  on  cooling.  The  patent  gives  a 
comparison  of  the  properties  of  the  potassium  salts  of  o-and  j9-guaiacol- 
sulphonic  acid.  The  most  striking  differences  are  obtained  with 
ammoniacal  calcium  or  barium  chloride,  or  with  concentrated  nitric 
acid.  The  former  reagent  gives  a  white  precipitate  with  the  para-salt, 
but  no  appreciable  change  with  the  ortho-isomeride.  The  latter 
reagent  precipitates  yellow  dinitroguaiacol  (m.  p.  122°)  from  a  10% 
solution  of  the  para-salt,  but  merely  develops  a  dark  red  coloration 
with  the  ortho-salt.  It  is  important  that  the  guaiacol-o-sulphonic  acid, 
employed  therapeutically,  should  be  quite  free  from  the  para-compound, 
as  the  latter  has  an  unpleasant  secondary  reaction.  G.  T.  M. 

Successive  Preparation  of  Mono-  and  Di-nitrosoresorcinols 
and  of  Resorubrin.  Michele  Barberio  {Gazzetta,  1907,  37,  ii, 
577 — 585). — The  author  has  determined  the  conditions  of  the  reaction 
of  nitrous  acid  with  resorcinol  which  lead  to  the  simultaneous 
formation  of  mono-  and  di-nitroresorcinols  and  of  a  colouring  matter 
to  which  the  name  jpesorubrin  is  given. 

The  dinitrosoresorcinol  obtained  has  the  characters  of  the  one 
prepared  by  Fitz  (^er.,  1875,  8,  631.  Compare  also  Fevre,  Abstr., 
1883,  733;  Walker,  Abstr.,  1884,  1003;  Henrich,  Abstr.,  1903, 
i,  88). 

The  mononitrosoresorcinol,C6H3(OH)2*NO,2H20,  begins  to  turn  brown 
at  130°,  and  deflagrates  slightly  at  134°;  it  seems  to  be  isomeric 
with  the  compound  prepared  by  Fevre  {loc.  cit.). 

Jlesorubrin   is   obtained   as   a   dark   green,  amorphous   substance, 
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which,  when  rubbed,  acquires  a  red  colour  with  green  fluorescence.  It 
is  a  sensitive  indicator,  the  violet  colour  imparted  by  it  to  a  neutral 
aqueous  solution  being  turned  to  blue  by  a  trace  of  alkali,  and  to 
yellow  by  a  trace  of  acid.  In  presence  of  ammonium  salts,  its  sen- 
sitiveness is  less  marked,  but  is  always  greater  than  that  exhibited 
by  the  other  indicators.  It  dissolves  in  acetone  or  methyl,  ethyl,  or 
amyl  alcohol,  and,  to  a  slight  extent,  in  water  or  ether.  Resorubrin 
behaves  very  similarly  to  diazoresorcinol  in  many  ways,  and  also 
resembles  lacmoid  and  resorcinol-blue  in  certain  of  its  characters. 

T.  H,  P. 

Preparation  of  Dithymol :  Action  of  Bromine  on  Dithymol. 
Henri  Cousin  and  Henri  Herissey  {Compt.  rend.,  1908,  146, 
292—294.  Compare  this  vol.,  i,  84;  Dianine,  Abstr.,  1882,  623; 
Messinger  and  Vortmann,  Abstr.,  1889,  1150). — Dithymol  is  best 
prepared  as  follows.  A  solution  of  thymol  (5  grams)  in  alcohol  (50  c.c.)  is 
poured  into  water  (10  litres)  at  50 — 60°,  the  liquid  shaken,  cooled, 
filtered,  and  the  filtrate  treated  with  (60  c.c.)  ferric  chloride  solution 
(D  1*26).  After  three  to  four  days,  the  precipitate  is  collected,  dissolved  in 
alkali,  reprecipitated  by  acetic  acid,  and  the  crude  dithymol  so  obtained 
purified  by  recrystallisation  from  60%  alcohol.  The  product  is 
identical  with  Dianine's  compound,  except  that  it  does  not  give  an 
orange-yellow  coloration  with  alkalis.  Dithymol  when  brominated  in 
chloroform  solution  gives  dihromodithymol,  C2QH24Br202,  which  forms 
yellowish- white,  prismatic  crystals,  m.  p.  156 — 157°  (corr.).  Dihromo- 
dithymol is  converted  by  bromine  in  chloroform  solution  into 
dihromodithymoquinone  in  the  form  of  small,  dark,  garnet-red  needles, 
m.  p.  134°  (corr.  decomp.),  which  give  an  intense  blue  coloration 
with  guaiacol.  E.  H. 

Action  of  Alcohols  on  Sodium  Benzyloxide.  Marcel 
GuERBET  {Compt.  rend.,  1908,  146,  298 — 301). — It  has  been  shown 
previously  (Abstr.,  1901,  i,  182,  207 ;  1903,  i,  3)  that,  when  the  primary 
aliphatic  alcohols  are  heated  at  220° — 230°  with  their  sodium 
derivatives,  or  the  sodium  compounds  of  other  alcohols,  condensation 
occurs,  thus  : 

C.^H2^+l•0H  -f  a^H2™+i-0Na  =  C„,+nH2(m+^^)+i-0H  +  NaOH, 
the  alcohol  formed  being  partially  converted  by  the  sodium  hydroxide 
into  the  corresponding  acid  with  liberation  of  hydrogen.  This 
reaction  is  now  extended  to  the  aromatic  series.  When  benzyl 
alcohol  is  heated  at  220 — 230°  with  sodium  benzyloxide,  not  phenyl- 
benzylcarbinol,  CHgPh'CHPh'OH,  but  stilbene,  dibenzyl,  toluene,  and 
benzoic  acid  are  formed.  Probably  the  stilbene  and  dibenzyl  arise 
from  the  decomposition  of  phenylbenzylcarbinol  formed  at  first,  since 
Limpricht  and  Schwanert  have  shown  (Annalen,  1870,  155,  62)  that 
this  alcohol,  when  heated  at  170°  with  alcoholic  potash,  loses  water,  form- 
ing stilbene.  This  change  would  probably  bo  also  effected  by  sodium 
benzyloxide,and  part  of  the  stilbene  formed  reduced  by  nascent  hydrogen 
to  dibenzyl.  The  toluene  is  probably  formed  by  a  reaction  similar  to 
the  action  of  heat  on  benzyl  alcohol  and  alcoholic  potash  (Cannizzaro 
An7icden,  1854,  92,  1 14),  and  also  by  the  reduction  of  dibenzyl.  When 
sodium  benzyloxide  is  heated  with  ethyl  alcohol,  benzyl  alcohol  and 


ORGANIC   CHEMISTRY.  163 

phenylpropyl  alcohol,  CH^PlrCIT^-CHg-OH,  are  formed.  With 
n-propyl  alcohol,  an  alcohol,  CjqH^^O,  b.  p.  244 — 246°,  probably  having 
the  constitution  CHgPh-CHMe-CHg-OH,  is  produced.  E.  H. 

Action  of  Organo-magnesium  Derivatives  on  Ethylene 
Oxides.  Ernest  Fourneau  and  Marc  Tiffeneau  {Bull.  Soc.  chim., 
1907,  [iv],  1,  1227— 1233).— It  had  been  shown  previously  by  Jositsch 
(/.  Russ.  Phys.  Chem.  Soc,  1902,  34,  96;  1904,  36,  6)  that  by  the 
action  of  epichlorohydrin  on  ethyl  magnesium  bromide,  a  chloroalcohol 
having  the  formula  CH2Et-CH(OH)-CH2Cl  or  CH^Cl-CHEt-CHa-OH 
is  produced,  but  the  authors  after  repeating  this  experiment  have 
confirmed  Kling's  statement  (Bull.  Soc.  chim.,  1904,  31,  14)  that  only 
the  chlorobromohydrin  of  glycerol  is  produced  in  this  reaction.  This 
substance  is  also  obtained  as  a  by-product  in  tlie  following  reac- 
tions. Phenylchloroi&opropyl  alcohol,  CH2Ph*CH(OH)*CH2Cl,  b.  p. 
153—154727  mm.,  254—2577760  mm.,  D^  M72,  is  obtained  by 
treating  magnesium  phenyl  bromide  with  epichlorohydrin  in  ether.  It 
is  converted  by  potassium  hydroxide  into  allylbenzene  oxide  (Abstr., 
1905,  i,  591).  With  dry  oxalic  acid,  it  yields  the  formyl  derivative, 
CH2Ph-CH(0-COH)-CH2Cl,  b.  p.  250— 245°(?),  DJJ  1-203,  and  with 
acetic  anhydride  the  acetyl  derivative,  b.  p.  147 — 148715  mm.,  DJj  1*162, 
and  this,  when  warmed  with  lead  acetate,  gives  the  diacetin  of  benzyl- 
glycol,  b.  p.  163—166713  mm.,  282—2867760  mm.,  T>1  1-128.  The 
parent  chlorohydrin  on  oxidation  with  chromic  acid  yields  a  mixture  of 
benzaldehyde,  benzoic  acid,  chloroacetaldehyde,  and  chloroacetic  acid. 
With  cold  nitric  acid,  ^-nitrobenzoic  acid  is  formed,  and,  on  the  first 
addition  of  nitric  acid,  spangles  separate,  probably  of  the  nitric  ester 
of  the  chlorohydrin,  but  this  rapidly  disappears.  Anisylchloroi&opropyl 
alcohol,  OMe-C6H4-CH2-CH(OH)-CH2Cl,  b.  p.  188—190724  mm., 
similarly  obtained  from  magnesium  jK>-anisyl  bromide,  yields,  by  treatment 
with  potassium  hydroxide,  estragole  oxide  (Abstr.,  1905,  i,  591,  this 
vol.,  i,  19),  b.  p.  149— I517I8  mm.,  T>1  M09.  Benzylchloroi^opropyl 
alcohol,  CH2Bz-CH(OH)-CH2Gl,  b.  p.  156722  mm.,  is  similarly  obtained 
from  magnesium  benzyl  chloride. 

All  these  chlorohydrins  on  treatment  with  dimethylamine  yield 
amino-alcohols,  identical  with  those  obtained  from  the  corresponding 
iodohydrins  (Fourneau,  Abstr.,  1905,  i,  57  ;  Daufresne,  this  vol.,  i, 
19),  and,  since  in  these  two  reactions  the  same  amino-alcohols  are 
produced,  it  follows  that  the  constitution  of  the  iodohydrins,  formed 
by  the  action  of  iodine  and  yellow  mercuric  oxide  on  allylbenzene  and 
on  estragole,  must  be  analogous  to  those  of  the  chlorohydrins  mentioned 
previously,  since  of  the  possible  formulce  these  alone  account  for  the 
formation  of  the  same  amino-alcohols  in  the  two  cases.  T.  A.  H. 

Hexahydrotriphenylcarbinol  [c^c^oHexyldiphenylcarbinol]. 
Julius  Schmidlin  and  Robert  yon  Escher  {Ber.,  1908,  41, 
447 — 450). — Hexahydrotriphenylcarbinol  (cy  clohexyldiphe7iylcarbinol), 
C^jHjj'CPhg'OH,  m.  p.  71 — 72°  (corr.),  prepared  from  ethyl  hexa- 
hydrobeuzoateand  magnesium  phenyliodide  in  ethereal  solution,  exhibits 
halochromy,  dissolving  in  concentrated  sulphuric  acid  to  a  yellow 
solution  (compare  Sabatier  and  Mailhe,  Abstr.,  1904,  i,  809  ;  Hell  and 
Schaal,  Abstr.,  1907,  i,  1049). 
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cjc\o  Hexyl-^-dimethylaminophenylcarhinol, 

C6Hii-CH(OH)-C6H4-NMe2, 
m.  p.  86 — 87°  (corr.),  is  prepared  by  the  action  of /?-dimethylaminobenz- 
aldehyde  on  magnesium  cyc^ohexyl  bromide  in  ethereal  solution. 

C.  S. 

Cholesterol.  V.  Otto  Diels  and  Karl  Linn  {Ber.^  1908,  41, 
260 — 266). — Although  the  ketone  cholestenone  differs  markedly  from 
cholesterol,  the  unsaturated,  secondary  alcohol  from  which  it  is  derived, 
towards  oxidising  agents  (Windaus,  Abstr.,  1906,  i,  174),  or  towards 
reduction  with  sodium  and  amyl  alcohol,  the  ketone  giving  rise  to 
)S-cholestanol  and  the  alcohol  to  the  a-cholestanol  (Diels  and  Abder- 
halden,  Abstr.,  1906,  i,  272),  they  both  possess  the  same  ring  system, 
and  are  very  closely  related.  This  has  been  established  by  studying 
the  behaviour  of  cholesterol  when  heated  at  310 — 315°.  The  change 
does  not  occur  with  pure  cholesterol,  only  occurring  in  the  presence  of 
a  catalyst,  such  as  an  iron  or  zinc  compound.  During  the  change, 
hydrogen  is  evolved.  On  extraction  of  the  mass  with  acetone  and  cool- 
ing, the  isomeric  (i- cholesterol  separates,  and  on  recrystallisation  forms 
white  needles,  m.  p.  160°.  It  is  probably  a  cis- ^raws-modification,  as  it 
is  very  similar  to  cholesterol  in  solubility,  and  forms  dibromocho- 
lesterol  on  treatment  with  bromine ;  reduction  with  sodium  and  amyl 
alcohol  gives  a-cholestanol,  and  on  benzoylation,  cholesteryl  benzoate 
is  formed.  From  the  acetone  mother  liquor  cholestenone  can  be 
isolated. 

If  absolute  alcohol  is  used  in  the  reduction  of  cholestenone  with 
sodium,  jS-cholesterol  is  obtained  probably  mixed  with  /8-cholestanol. 

The  relationships  existing  amongst  these  various  compounds  must 
be  a  very  close  one,  as  shown  by  the  scheme  : 

cholesterol-< cholesteryl  benzoate 


oxidation 

or 

heat 


\ 


\ 


cholestenone ^-^-cholesterol. 

reduction 

A  comparison  of  the  m.  p.'s  and  rotatory  powers  of  cholesterol  from 
biliary  calculi,  yolk  of  egg,  and  brain,  gave  146'5,  147*5,  and  148°, 
and  [a]^  -24-92,  -24-92,  and  -25-65°.  W.  R. 

Fluorene  Series.     Spontaneous  Formation   of  an  Ozonide. 

Maurice  Daufresne  {Bull.  Soc.  chim.y  1907,  [iv],  1,  1233—1238). — 

C  H 
9-Methylfluorene  alcohol,   '  ^-rr^^CMe-OH,  prepared  by  Ullmann  and 

Wurstemberger's  method  (Abstr.,  1906,  i,  76),  when  heated  below  its 
melting  point,  passes  into  a  colourless  substance,  m.  p.  330°  (decomp.), 
which  is  insoluble  in  the  usual  organic  solvents,  and  appears  to  be  an 
ether.  The  alcohol  on  treatment  with  hydrochloric  acid  gives  a 
colourless,  amorphous  substance,  m.  p.  160°  (decomp.),  which  may  be 
Manchot  and  Kriesche's  diphenylene-ethylene  (Abstr.,  1905,  i,  143). 
When   dissolved   in   ether   and   treated  with  hydrogeu  qhloride,  the 
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alcohol  yields  a  crystalline  substance,  Cj^Hj^O,  m.  p.  85 — 86°,  in  which 
the  oxygen  atom  is  not  present  in  a  hydroxyl  or  carbonyl  group. 
9-Ethylfluorene  alcohol,  similarly  prepared  {loo.  cit.),  furnishes  with 
aqueous  or  gaseous  hydrogea  chloride,  diphenylenepropylene,  Cj^H^g 
{loc.  cit.)j  the  dihromide  of  which  melts  at  94°.  "The  hydrocarbon 
oxidises  spontaneously  in  the  air,  forming  an  ozonide,  CigHj^O^,  which 
is  colourless,  amorphous,  insoluble,  and  explodes  at  16U°.  It  decom- 
poses spontaneously  in  air,  evolving  aldehyde  and  forming  fluorenone. 
All  the  ozonides  yet  described  (Harries,  Abstr.,  1904,  i,  361)  contain 
only  three  atoms  of  oxygen  in  place  of  four  atoms  as  in  this  compound, 
and  this  appears  to  be  the  first  instance  of  the  spontaneous  formation 
of  an  ozonide.  T.  A.  H. 

Mechanism  of  Transposition  of  Phenyl  in  Aromatic  lodo- 
hydrins  Marc  Tiffeneau  {Bull.  Soc.  chim.,  1907,  [iv],  1, 
1205 — 1220). — A  theoretical  paper,  dealing  with  the  changes  accom- 
panying the  elimination  from  an  aromatic  iodohydrin  of  hydrogen  and 
iodine  from  (1)  the  same  carbon  atom,  and  (2)  from  different  carbon 
atoms. 

The  first  case  comprises  iodohydrins  derived  from  a-glycols  by  the 
substitution  of  an  iodine  atom  for  the  stronger  of  the  two  alcohol  func- 
tions, and  includes  the  types  Ar-CH(0H)-CH2l,  Ar-C(0H)R-CH2l, 
Ar-CH(OH)-CHI-il,  and  Ar-C(OH)R-CHIR',  in  which  the  change 
proceeds  according  to  the  scheme 

OH-CArR-CiHIiR'  ->  OH-CRICArR'  — ^  COR-CHR'Ar. 
Until  recently,  this  view  has  rested  wholly  on  negative  evidence 
(Abstr.,  1907,  i,  39),  only  the  aldehydes  or  ketones  forming  the  end 
products  being  known,  but  the  intermediate  products  (homologues  of 
vinyl  alcohol)  have  recently  been  isolated  in  some  cases,  thus  affording 
experimental  proof  of  the  accuracy  of  this  view  (Abstr.,  1907,  i,  922  ; 
this  vol.,  i,  19). 

When  anethole,  dissolved  in  methyl  alcohol,  is  treated  with  iodine 
and  yellow  mercuric  oxide,  anethole  methyl  iodohydrin^ 

0Me-CgH4-CH(0Me)-CHMeI, 
is  formed  ;  this,  on  treatment  with  potassium  hydroxide  in  alcohol, 
yields  a-methoxyanethole,  and,  when  dissolved  in  ether  and  shaken 
with  yellow  mercuric  oxide,  gives  the  corresponding  vinyl  ether, 
OMe-CgH^'CMelCH'OMe,  already  described  {loc.  cit.).  tsoSafrole 
furnishes  under  analogous  conditions  a  methyl  iodohydrin,  which  is 
hydrolysed  by  potassium  hydroxide  in  alcohol  to  form  a-methoxy- 
isosafrole,  b.  p.  269°,  and,  on  agitation  with  yellow  mercuric  oxide 
in  ether,  yields  tlfe  vinyl  ether,  CH202iC6H3-CMe:CH-OMe,  b.  p. 
280 — 282°,  which  is  hydrolysed  by  dilute  acids  to  the  methylene  ether 
of  dihydroxyhydratropaldehyde,  CHsOgtCeHg-CHMe-CHO. 

The  second  case  comprises  iodohydrins  derived  from  the  a-glycols 
by  the  substitution  of  an  iodine  atom  for  the  weaker  alcohol  function, 
and  includes  the  types  Ar-CHI-CH(OHy-R,  Ar-CH(OH)-CRR'I,  and 
R-CH(OH)-CArR'I,  which  behave  like  the  glycols  (Abstr.,  1906, 
i,  662,  724,  965  ;  1907,  i,  130,  404  ;  Faworsky,  J.  Buss.  Fhys.  Chem. 
Soc,    1906,   38,    741),    probably    forming    first,    by    the   elimination 

VOL.  xcxv.  i.  n 
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of  hydrogen  and  iodine,  diethylenic  oxides,  2Ar*CH(0H)'CRR'I  — >► 

RE,'C<^Q^pTT  .  J>CRK',  which  undergo  asymmetrical  fission,  forming 

unstable,  intermediate  compounds  of  the  type  -CRR''CR"R'"'0-, 
that  in  turn  undergo  transformation  in  various  ways,  depending  on 
the  position  and  nature  of  the  substituent  groups,  forming  ultimately 
aldehydes  or  ketones.  T.  A.  H. 

Mechanism  of  the  Transposition  of  Phenyl  in  lodohydrins 
and  Aromatic  Glycols.  Marc  Tiffeneau  {Compt.  rend.,  1908,  146, 
29— 32).— The  author  has  put  forward  the  view  (Abstr.,  1907,  i,  404) 
that  only  (1)  the  a-glycols,  a-chlorohydrins,  and  tetra-substituted 
ethylene  oxides,  and  (2)  the  poly-substituted  aromatic  glycols  of  the 
general  formulae  OH-CHAr-CRR'-OH  and  OH-CHAr-CHAr'-OH, 
and  the  aromatic  halohydrins  of  the  general  formulae  OH*CRAr*CHXR' 
and  OH'CHAr'CRR'X,  are  capable  of  undergoing  intramolecular 
change  when  transformed  into  aldehydes  or  ketones,  not  as  Houben 
and  Fiihrer  (this  vol.,  i,  73)  have  assumed,  that  these  compounds 
always  undergo  such  change.  The  author  has  previously  emphasised 
the  fact  that  the  molecular  transpositions  are  conditioned  by  the 
nature  of  the  reagent  employed  (Abstr.,  1907,  i,  39),  some  reagents 
(HgO,  AgNOg,  Ag20)  effecting  the  migration  of  the  aromatic  radicle, 
whilst  others  (alcoholic  potash  and  the  alkali  ethoxides)  withdraw  a 
molecule  of  hydracid  without  producing  intramolecular  change  (Abstr., 
1907,  i,  922,  this  vol.,  i,  19).  aa^-Triphenylethane-a;8-diol,  when 
heated  with  sulphuric  acid,  gives,  not  triphenylacetaldehyde,  but  a 
compound,  CgoHj^O,  m.  p.  136°,  identical  with  Biltz's  triphenylvinyl 
alcohol  (Abstr.,  1899,  i,  439).  E.  H. 

Glucinum  and  Zirconium  Benzoates.  Sebastian  M.  Tanatar 
and  E.  K.  Kurovski  (J.  Buss.  Phys.  Chem.  Soc,  1907,  39,  1630—1632. 
Compare  Abstr.,  1907,  i,  888). — Glucinum  benzoate  is  formed  by  the 
action  of  an  aqueous  solution  of  sodium  benzoate  on  an  acid  solution 
of  glucinum  acetate.  It  is  a  white,  amorphous  substance,  similar  in 
properties  to  compounds  of  the  type  Gl^ORg,  and  yields  non-conducting 
solutions  in  benzene  and  acetone.  Its  structural  formula  is  probably 
E3Gl-0-GIR2'[OGlR2]'70GlR3  (where  R  =  C^H502),-  The  zirconium  salt, 
Zr^O^Rg,  is  similar  to  the  glucinum  salt,  and  can  be  represented  thus  : 

/ZrR-O-ZrRgv 
0<>0  >0.  Z.  K. 

^ZrR-OZrR/ 

Esterification  of  Benzoic  Acid.  Isaac  K.  Phelps,  M.  A. 
Phelps,  and  R.  W.  Osborne  (Amer.  J.  Sci,  1908,  [iv],  25,  39—48. 
Compare  Abstr.,  1907,  i,  823  ;  Fischer  and  Bpeier,  Abstr.,  1896,  i,  201  ^ 
Taylor,  Abstr.,  1905,  i,  852). — The  method  described  previously  for  the 
preparation  of  ethyl  succinate  has  been  applied  to  the  preparation 
of  ethyl  benzoate.  The  amount  obtained  varies  with  the  proportion 
of  alcohol  and  hydrochloric  acid  used,  and  is  increased  by  the  addition 
of  fused  zinc  chloride.  By  passing  the  vapour  of  400  c.c.  of  absolute 
alcohol,  containing  5  grams  of  liydrogen  chloride,  into  50  grams  of 
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benzoic  acid  and  10  grams  of  zinc  chloride  maintained  at  100 — 110°  for 
four  hours,  the  theoretical  yield  of  ester  was  obtained.  Complete  esteri- 
jfication  could  also  he  attained  by  treating  50  grams  of  benzoic  acid 
and  2  grams  of  sulphuric  acid  with  200  c.c.  of  absolute  alcohol. 

R.  J.  C. 

Preparation  of  Benzoylalkylamino-alcohols.  Farbwerke 
voEM.  Meister,  Lucius,  &  Bruning  (D.R.-P.  187209). — The  benzoyl 
derivatives  of  the  alkylamino-alcohols,  which  have  valuable  anaesthetic 
properties,  can  be  prepared  by  heating  the  alkyl  benzoates  with  an 
alkylamino-alcohol. 

P'Diethylaminoethyl  benzoate,  Ph'COg'CHg'C^Hg'NEtg,  a  colourless 
oil,  b.  p.  132°/5  mm.,  prepared  by  heating  together  methyl  benzoate 
and  ^-diethylaminoethyl  alcohol,  when  treated  with  alcoholic  hydrogen 
chloride,  yields  a  soluble  hydrochloride^  needles,  m.  p.  121°. 

P-Dimethylaminoethyl  benzoate,  Ph'COg'CHg'CHg'N'Meg,  uncrystallis- 
able  oil;  hydrochloride,  lustrous  needles,  m.  p.  148°,  was  obtained  by 
heating  phenyl  benzoate  and  ^-dimethylaminoethyl  alcohol  at 
170—180°. 

P-Dicmiylaminoethyl  benzoate,  Ph*C02*CH2*CH"2*N(C5 11^)2,  an  oil 
obtained  from  ethyl  benzoate  and  ^-diamylaminoothyl  alcohol  at  190°, 
furnishes  a  hydrochloride,  needles,  m.  p.  107 — 108°,  and  soluble  in 
water,  alcohol  acetone,  and  ethyl  acetate,  and  an  acid  oxalate,  m.  p. 
158°,  soluble  in  dilute  alcohol. 

Diethyl ayninoiBopropyl  benzoate,  Ph*C02*OHMe'OH2']SrEt2,  an  un- 
crystallisable  oil  obtained  from  methyl  benzoate  and  diethylamino- 
isopropyl  alcohol,  gives  rise  to  a  yqij  ^olwhlQ  hydrochloride  and  oxalate, 
and  a  picrate,  crystallising  from  dilute  alcohol  in  yellow  spicules, 

G.  T.  M. 

Nitration  of  Methyl  3-Nitro-4-dimethylaminobenzoate. 
Frederic  Keverdin  and  A.  de  Luc  {Bull.  Soc.  chini.,  1908,  [iv],  3, 
126—133;  Ber.,  1908,  41,  501—502;  Arch.  Sci.  phys.  nat.,  1908,  25, 
133 — 145). — In  attempting  to  nitrate  3-nitro-4-dimethylamino- 
benzoic  acid  (Abstr.,  1907,  i,  620),  a  small  quantity  of  a  substance 
was  obtained  which  was  believed  to  be  a  polynitroderivative  of  the 
acid,  but  has  since  been  found  to  be  a  mi:5^ture  of  products,  and 
further  experiments  have  shown  that  it  is  impossible  to  obtain 
polynitro-derivatives  of  this  acid. 

Methyl  3-nitro-4-dimethylaminobenzoate  (Abstr.,  1906,  i,  273),  when 
treated  with  nitric  acid  (D  1'52)  in  presence  of  acetic  acid,  yields 
methyl  3  :  ^-dinitro-i-nitrosomethylaminobenzoale,  m.  p.  88°,  which  crys- 
tallises in  leaflets  frpm  dilute  alcohol  or  acetic  acid,  or  a  mixture  of 
benzene  with  light  petroleum.  It  gives  Liebermann's  reaction,  and  its 
solution  in  alcohol  gives  with  solution  of  sodium  hydroxide  a  reddish- 
violet  colour.  When  boiled  with  mineral  acids,  it  yields  3  :  6-dinitro- 
i-methylaminobenzoic  acid,  m.  p.  223 — 224°,  which  crystallises  in  lemon- 
yellow,  prismatic  needles,  and  is  coloured  reddish-brown  by  sodium 
hydroxide  in  alcohol.  Methyl  3  :  5-dinitro-i-methylaminobenzoate,  m.  p. 
123 — 124°,  obtained  as  a  by-product  in  the  same  reaction,  or  when  the 
parent  ester  is  heated  with  phenol,  crystallises  in  orange-yellow 
spangles. 

n  2 
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When  boiled  with  sodium  carbonate  solution,  or  when  merely- 
moistened  with  sodium  hydroxide  solution  in  alcohol  and  set  aside, 
methyl  3  :  5-dinitro-4-nitrosomethylaminobenzoate  furnishes,  first,  3  :  5- 
dinitro-4-methylaminobenzoic  acid  and,  finally,  3  :  b-dinitro-i-hydroxy- 
henzoic  acid,  m.  p.  about  245°,  which  forms  yellow  needles  from 
acetic  acid. 

When  methyl  3-nitro-4-dimethylaminobenzoate  is  treated  with 
nitric  acid  in  presence  of  sulphuric  acid  at  16°,  methyl  3  :  b-dinitroA- 
nitromethylaminohenzoate.  m.  p.  126°,  crystallising  in  almost  white, 
nacreous  spangles  from  a  mixture  of  benzene  and  light  petroleum,  is 
formed,  together  with  some  3-nitro-4-methylaminobenzoic  acid.  The 
first  of  these  products  gives  a  fine  reddish-violet  colour  with  sodium 
hydroxide  in  alcohol,  and  when  boiled  with  dilute  hydrochloric  acid  or 
with  sodium  carbonate  solution  is,  in  part,  converted  into  the  free 
acid,  m.  p.  200°,  which  crystallises  in  lemon-yellow  spangles. 

When  nitric  acid  (D  1*52)  is  added  to  the  parent  ester,  dis- 
solved in  sulphuric  acid,  and  the  temperature  raised  to  35 — 40°, 
methyl  S-7iitro-4:-methylaminohenzoate,  m.  p.  145°,  crystallising  in 
lemon-yellow  prisms  from  a  mixture  of  benzene  and  light  petroleum, 
is  formed. 

If  the  nitration  is  effected  with  nitric  acid  (D  1'52)  alone  at  -  2°  to 
4°,  methyl  3  : 5-dinitro-4-nitromethylaminobenzoate  is  formed,  whereas 
with  acid  of  D  1  '2 — 1  "4,  at  the  ordinary  temperature,  or  on  warming  for 
a  short  time  at  100°,  methyl  3  :  5-dinitro-4nitrosomethylaminobenzoate 
is  produced.  T.  A.  H. 

Addition  of  Halogens  to  Cinnamic  Acid  and  Some  of  its 
Derivatives.  Arthur  Michael  and  Howard  D.  Smith  (Amer.  Chem. 
J.,  1908,  39,  16— 28).— It  has  been  shown  previously  (Abstr.,  1896, 
i,  130,  133)  that  in  the  case  of  stereoisomeric  dibasic  acids,  the  ap- 
plication of  the  addition-elimination  principle  provides  a  means  of 
expressing  the  relationship  between  their  physical  and  chemical  proper- 
ties. Thus,  of  two  s^ch  stereoisomerides,  the  unstable  maleinoid  form 
should  have  a  lower  r^.  p.  and  a  greater  solubility  than  the  fumaroid 
form.  The  stereoisomeride  of  higher  m.  p.  is  the  form  which  is 
produced  by  the  additipn  of  hydrogen  halide  or  halogen  to  the  corre- 
sponding acetylenecarbdxylic  acid,  and  also  loses  the  added  atoms  more 
easily  with  regeneration  of  the  original  acid. 

These  generalisations  were  applicable  to  the  cinnamic  acids  until 
Liebermann  and  FinkenJbeiner  (Abstr.,  1905,  i,  663)  observed  that, 
when  cinnamic  acid  is  treated  with  chlorine  in  the  dark,  a  dichloride 
is  produced  of  m.  p.  86°j  instead  of  the  stereoisomeric  form,  of  m.  p. 
168°.  From  this,  it  wou'^d  appear  as  if  the  dichloride  of  higher  m.  p. 
were  the  primary  addition)  product  of  a^^ocinnamic  acid  instead  of  that 
of  cinnamic  acid.  On  thejother  hand,  it  has  been  shown  by  Lieber- 
mann (Abstr.,  1891,  832  ;\  1896,  i,  526)  that  both  «Z/ocinnamic  acid 
and  its  methyl  ester  reaciS^  in  the  dark  with  excess  of  bromine,  with 
formation  of  30 — 40%  of  a  i^ibromide  of  lower  m.  p.,  together  with  the 
ordinary  form,  and  that  thje  products  of  lower  m.  p.  are  not  obtained 
from  cinnamic  acid  and  its  ester  under  the  same  conditions. 

It  is  now  found  that  whtVi   a  cold   solution  of  cinnamic  acid  and 
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chlorine  in  carbon  tetrachloride  is  exposed  to  direct  sunlight,  the 
chloride  of  higher  m.  p.  is  formed  together  with  a  relatively  small 
amount  of  the  stereoisomeride,  but  that  a  much  larger  proportion  of 
the  latter  _form  is  produced  if  the  light  is  passed  through  solutions 
capable  of  absorbing  the  ultra-violet  rays.  It  is  therefore  concluded 
that  the  conversion  of  the  a/Zodichloride  into  the  ordinary  form  is  due 
to  absorption  of  energy  from  the  actinic  rays.  It  has  also  been 
observed  that  a  considerable  quantity  of  the  allo-iorm  is  produced  if 
the  reaction  takes  place  in  diffused  light.  Methyl  cinnamate  and 
cinnamyl  chloride  behave  in  a  similar  manner.  a^^oCinnamic  acid, 
however,  yields  the  dichloride  of  higher  m.  p,  as  the  primary  additive 
product  together  with  a  small  quantity  of  an  oily  dichloride  which  may 
be  the  dichloride  of  lower  m.  p.  It  is  considered,  however,  that  the  latter 
compound  is  probably  formed  from  some  cinnamic  acid  produced  by 
the  transformation  of  «^/ocinnamic  acid  by  the  action  of  the  halogen. 
Experiments  on  the  action  of  bromine  on  methyl  and  ethyl  cinnam- 
ates  have  shown  that,  under  the  conditions  in  which  a  quantitative 
yield  of  the  aZ^dichloride  is  obtained,  only  a  small  quantity  of  the 
a/^odibromide  is  produced,  and  that  the  yield  of  this  substance  depends 
largely  on  the  solvent  employed.  It  is  evident  that  these  additive 
reactions  are  governed  by  subtle  conditions,  which  vary  with  the 
reagent  to  an  extent  quite  unknown  in  other  groups  of  unsaturated 
acids.  These  results  confirm  those  of  Michael  and  Whitehorne  ( Abstr., 
1902,  i,  32),  but  do  not  agree  with  those  of  Sadborough  and  Thompson 
(Trans.,  1903,  83,  671),  who  were  unable  to  obtain  more  than  a  trace 
of  ethyl  cinnamate  a^/odibromide.  E.  G. 

Preparation  of  Alkylaminoalkyl  Aminocinnamates. 
Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.K.-P.  187593). 
— The  alkylaminoalkyl  esters  of  the  aminocinnamic  acids  may  be 
prepared  by  the  following  methods  :  (1)  Reduction  of  an  alkyl- 
aminoalkyl nitrocinnamate,  (2)  alkylation  of  the  aminocinnamic  acids 
with  an  alkylaminocarbinol  in  the  presence  of  hydrochloric  or  sulphuric 
acid,  and  (3)  warming  together  an  alkylaminocarbinol  and  an  alkylamino- 
cinnamate. 

These  new  alkylamino-esters  are  valuable  antesthetics,  greatly 
surpassing  in  this  respect  the  alkylaminoalkyl  benzoates. 

P-Diethylaminoethyl  p-nitroci7i7iamate, 

N02-C6H^-CH:CH-C02-CH2-CH2NEt2, 
reddish-yellow  crystals,  m.  p.  44°,  prepared  by  condensing  jo-nitro- 
cinnamyl  chloride  with  yS-diethylaminoethyl  alcohol  on  reduction  with 
tin  and  hydrochloric  acid,  yields  ^-diethylaminoethyl  ^p-ammocinnamate, 
NH2-C6Hi-CH:CH-a02-CH2-CH2-NEt2,  pale  yellow  spicules,  m.  p. 
80^. 

The  patent  contains  references  to  seven  other  alkylamino-esters 
derived  from  the  three  aminocinnamic  acids.  G.  T.  M. 

/?-Alkylcinnamio  Acids.  III.  Georg  Schroeter  [with  Otto 
BucHHOLz]  {Ber.,  1908,  41,  5—12.  Compare  Abstr.,  1904,  i,  415  ^ 
1907,  i,  530). — A  90%  yield  of  ^-methylcinnamic  acid  from  aceto- 
phenone  and  ethyl    bromoacetate   is    considered    to    be    unattainable 
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and  incorrect  (compare  R-upe  and  Basolt,  this  vol.,  i,  23).  In  the 
case  of  substituted  /3-methylcinnamic  acids  where  the  substitution 
occurs  in  the  nucleus,  the  yields  obtained  are  similar  to  that  of 
)8-methylcinnamic  acid  itself.  The  yields  of  side-chain  homologues, 
however,  are  almost  quantitative. 

^-Methoxy-P-methylcinnamic  acid,  OMe'CgH^'CMe'.CH'COgH",  m.  p. 
156 '5°,  obtained  from  ;>methoxyacetophenone,  ethyl  iodoacetate, 
magnesium,  and  benzene,  heating  the  crude  ethyl  anisylmethylhydr- 
acrylate  formed,  first  at  100 — 120°  and  then  at  150°,  distilling,  and 
subsequently  hydrolysing  the  ester,  crystallises  from  alcohoh 
Should  the  hydracrylic  ester  be  distilled,  it  is  decomposed  into 
ethyl  acetate  and  methoxyacetophenone : 

OMe*CgH4-CMe(OH)-CH2-C02Et  =  OMe-CgH^-COMe  +  CH.-COsEt. 
The  corresponding  p-et/iO£c?/-derivative,  OEt'CgH^'CMelCH'COgH, 
separates  from  carbon  disulphide  or  alcohol  in  well-formed  crystals, 
and  also  forms  a  liquid,  crystalline  phase  (compare  Vorlander, 
Abstr.,  1907,  ii,  70,  337),  m.  p.,  I,  122-2— 122-8°,  m.  p.  II, 
159-2 — 159-4°;  jo-/3-dimethylcinnamic  acid  forms  two  solid  phases 
and  one  liquid  crystalline  phase. 

^- Phenyl- p-n-propylhydracrylic  acid,  OH'CPrPh'CH^'COgH, 
obtained  when  the  crude  ester  is  hydrolysed  first  and  distilled 
afterwards,  separates  from  benzene  in  crystals,  m.  p.  121*5 — 122°; 
its  silver  salt,  CjgH^^OgAg,  is  white.  When  the  hydracrylic  acid  is 
dissolved  in  sulphuric  acid  and  ice  added,  solid  j8-7i-propylcinnamic 
acid  is  obtained  (Abstr.,  1907,  i,  531).  If,  however,  the  crude 
hydracrylic  ester  is  distilled  and  subsequently  hydrolysed,  a  mixture 
of  two  possibly  stereoisomeric  propylcinnamic  acids  results. 

P-Phenyl-jS-n-butylhydracrylic  acid,  OH'CPh(C4Hg)'CH2*C02H,  from 
w-valerophenone,  crystallises  from  carbon  disulphide,  m.  p.  106 — 107°, 
and  gives  ^-n-hutylcinnamic  acid,  CPh(C4Hc))!CH2*C02H,  which  crystal- 
lises from  petroleum,  m.  p.  48 — 49°,  on  solution  in  sulphuric  acid. 

The  y8-ethyl-,  /3-w-propyl-,  and  ^-w-butyl-phenylhydracrylic  acids 
were  compared  as  regards  their  stability,  by  heating  the  acids  in 
tubes  connected  with  flasks  containing  baryta  water.  The  ?i-propyl 
acid  gave  a  regular  stream  of  carbon  dioxide  at  135°,  the  n  butyl 
at  145°,  and  the  ethyl  at  150°.  The  quantities  of  carbon  dioxide 
evolved,  after  heating  for  thirty  minutes  at  that  temperature,  were 
approximately  ethyl :  propyl :  butyl  =  2:5:3.  W.  B. 

Triphenylacetic  and  Tritolylacetic  Acids.  Julius  Schmidlin 
and  Herbert  H.  Hodgson  {Ber.,  1908,  41,  438— 447).— The  authors 
use  the  theory  advanced  by  Werner  to  explain  the  mobility  of  the 
atom  or  group  attached  to  the  triphenylmethyl  complex  in  triphenyl- 
methane  derivatives  (Abstr.,  1906,  i,  436),  to  account  for  the  stability 
of  the  halogen  in  triphenylacetyl  chloride.  By  the  theory,  the  carbonyl 
group  must  have  a  residual  affinity  which,  exerted  on  the  halogen 
atom,  endows  the  latter  with  its  exceptional  stability.  The  theory  is 
extended  to  include  the  cases  of  picryl  chloride  and  s-trinitrobeuzoyl 
chloride,  the  halogen  atom  in  the  former  being,  as  is  well  known,  very 
easily  displaced,  whilst  the  latter  is  affected  only  slightly  by  boiling 
water  (compare  Y.  Meyer,  Abstr.,  1895,  i,  91). 
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Trlphenylacetyl  chloride,  CPhg'COOI,  prepared  by  Fischer's  method 
(Abstr.,  1905,  i,  263),  separates  from  benzene  in  colourless  needles  or 
prisms,  m.  p.  116 — 118°  (decomp.),  but  after  repeated  crystallisation 
the  m.  p.  rises  to  128'"^  (decomp.),  carbon  monoxide  being  evolved  in 
both  cases.  The  acid  chloride  is  unaffected  by  moist  air,  can  be 
crystallised  from  alcohol,  and  is  only  slowly  attacked  by  hot  10% 
potassium  hydroxide.  It  yields  the  following  esters  after  being  heated 
for  eight  hours  with  the  corresponding  alcohol :  methyl  ester,  m.  p. 
186°  (corr.),  distils  without  decomposition,  but  after  prolonged  heating 
at  the  b.  p.  loses  carbon  dioxide;  ethyl  ester,  m.  p.  120 — 121°  (corr.), 
distils  unchanged,  but  after  twenty  minutes'  heating  at  the  b.  p. 
loses  carbon  dioxide  and  ethylene,  and  yields  triphenylmethane ; 
isoamyl  ester,  m.  p.  78*5 — 79'5°  (corr.).  The  phenyl  ester,  obtained 
from  the  acid  chloride  and  phenol  after  four  hours  on  the  water  bath, 
has  m.  p.  124*5 — 125°  (corr.),  and  carbonises  on  distillation. 

Trlphenylacetyl  chloride  reacts  in  benzene  with  dry  ammonia  to 
form  triphenylacetamide,  m.  p.  246 — 247°  (corr.)  (E.  and  0.  Fischer 
give  m.  p.  210°),  and  with  aniline  to  form  triphenylacetanilide, 

CPhs'CO-NHPh, 
m.  p.  173  5— 174-5°  (corr.). 

^-Tritolylacetic  acid,  C(C7H7)3-C02H,  m.  p.  226—228°  (corr.),  is 
ultimately  obtained  when  carbon  dioxide  is  passed  into  an  ethereal 
solution  of  magnesium  /;-tritolylmethyl  chloride  at  the  time  of  its 
formation.     It  loses  carbon  dioxide  above  250°.  C.   S. 

Syntheses  in  the  Camphor  Series.  Complete  Synthesis 
of  ^-Campholenolactone.  Gustave  Blanc  [Compt.  rend.,  1908, 
146,  77 — 79). — The  author  has  synthesised  ^-campholenolactone  from 
aa-dimethyladipic  acid  through  a  similar  series  of  reactions  to  those 
whereby  the  lactone  of  1  :  3-dimethylc2/c/opentane-3-ol-4-acetic  acid  was 
obtained  from  yS-methyladipic  acid  (this  vol.  i,  20). 

Ethyl  aoL-dimethyladipate,  b.'p.  148°/18mm.,  when  treated  with  sodium, 

yields  a  sodium  derivative,  C02Et*CNa<^  Au-  ^   which  condenses 

with  ethyl  bromoacetate  to  form  3-carbethoxy-l  :  1-dlmethylcyclo- 
pentane-Z-one-6-acetic  acid,  f^^^,  rTtrx^^^nrr  rirr  »  ^  colourless, 
oily  liquid,  b.  p.  165°/12  mm.,  which  on  hydrolysis  yields  1  :  l-dimethyl- 
cjclopentane-2-one-3-acetic  acid,  C02H'CH2*CH<^  I       ^  m.  p.  85°, 

Cll2*Cxx2 

identical  with  the  acid  already  described  (Abstr.,  1905,  i,  680) ;  it  forms 
a,noxime,  m.  p.  160°,*  a  semicarbazone,  m.  p.  210°  and  is  reduced  by 
sodium  and  alcohol  to  form  1  :  l-dimethylcyclope7itane-2-ol-S-acetiG  acid, 
C.jHjjjOg,  m.  p.  109 — 110°,  together  with  a  small  quantity  of  the 
lactone,  CgHj^Og. 

The  methyl  ester  of  the  ketonic  acid  has  b.  p.  120°/14  mm.  ;  the 
ethyl  ester,  b.  p.  129°/13  mm.,  is  converted  by  the  action  of  magnesium 
methyl  iodide  and  subsequent  hydrolysis  into  a  glycol,  b.  p.  130°/ 15  mm., 
which  yields  ^-campholenolactone  when  treattd  with  acids  ;  the 
following  scheme  represents  the  last  three  stages  of  the  synthesis  ; 
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M.  A.  W. 

Synthesis  of  Racemic  Dihydrocamphoric  Acid.  Louis  Bou- 
VEAULT  and  Rene  Locquin  {Gompt.  rend.,  1908,  146,  82 — 84). — When 
the  esters  of  a-alkyladipates  (Abstr.,  1900,  i,  171)  are  treated  with 
sodamide,  then  corresponding  ester  of  3-alkyl-2-c?/c^opentanone- 
carboxylic  acid  is  formed,  and  the  1  :  3-dialkyl  substituted  derivative 
of  this  acid  by  the  action  of  sodium  ethoxide  at  140 — 150°  yields 
the  corresponding  ester  of  a  :  S-dialkyladipic  acid,  the  following 
equations  representing  the  course  of  the  reactions  : 

CO.EfCHR-C^H^-CH^-COoEt  +  NHgNa  =  EtOH  +  NHg  + 

C02EfCR'<'^^     I        +EtOH  =  C02EfCHR-C2H4-CHR'-C02Et. 

By  means  of  this  method,  the  authors  have  prepared  a-methyl-S-zso- 
propyladipic  acid  and  S-methyl-a-zsopropyladipic  acid ;  the  two 
products,  however,  were  identical,  and  consisted  of  a  crystalline 
acid,  m.  p.  110 — 111°,  and  an  isomeric  liquid,  which  was  probably 
theeutedtic  mixture  of  the  two  stereoisomerides  (compare  Crossley  and 
Perkin,  Trans.,  1898,  73,  23;  Martine,  Abstr.,  1902,  i,  629;  Blanc, 
Abstr.,  1905,  i,  681).  •  M.  A.  W. 

Syntheses  by  means  of  Methyl  and  Ethyl  Adipates.  Louis 
BouvEAULT  and  Rene  Locquin  {Gompt.  rend.,  1908,  146,  138 — 139). 
— Methyl   adipate    is    transformed    by    sodamide     into   the   sodium 

/-irr PTT 

derivative  of  methyl  cyc\o2yentanonecarboxylate,  prr^.pTT/p/^  lyT  ?^C0. 

The  latter  ester  is  a  colourless  liquid  with  a  sweetish  odour, 
b.  p.  105°/ 19  mm.,  D4  1'145.  Its  semicarbazone  forms  colourless 
crystals,  m.  p.  167°.  The  sodium  compound,  when  treated  with 
methyl      iodide,      gives      methyl      methy  ley  c\opentanone-\-carboxy  late , 

D4  ri03,  which  is  insoluble  in  alkalis,  and  does  not  form  a  copper 
derivative,  but  forms  a  semicarbazone,  brilliant  spangles,  m.  p.  187°. 
If  in  the  preparation  of  methyl  methylcycZopentanonecarboxylate  the 
temperature  is  allowed  to  rise,  methyl  a-methyladipate, 

C02Me-[CH2]3.CHMe-C02Me, 
a  liquid,  b.  p.  112— 114°/10  mm.,  Bl  1-054,  is   formed.     This  is  con- 
verted  by  cold  aqueous  ammonia  into    a-methyladipodiamide,  which 
forms  small  white  crystals,  m.  p.  186-5°.     By  the  action  of  sodamide 
on      methyl      a-methyladipate,      methyl      methylcyclopentane-2-on6-3- 


CH, 


-CHMe, 


carboxylate,  ^^^ .q^^q  Me)^^^'    ^^    formed.      This    is    a    liquid, 
b.  p.  \l^ — 114719  mm.,  which  forms  a  semicarbazone^  m.  p.  118°. 
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Ethyl  methylci/c^opentanone-1-carboxylate  (Bouveault,  Abbtr.,  1900, 
i,  171),  when  heated  with  sodium  ethoxide,  is  converted  into  ethyl 
a-7nethyladipatef  a  liquid,  b.  p.  132 — 134°/15  mm.,  D4  I'OIO,  which 
reacts  with  sodamide  giving  ethyl  methylcyc\opentane-2-one-Z-carhoxylate, 
a  colourless  liquid,  b.  p.  105°/12  mm.,  D4  1*057;  this  gives  a  non- 
crystallisable  semicarbazone.  The  sodium  compound  of  the  latter 
ester,  on  treatment  with  an   2sopropyl  halide,   forms    ethyl  meihyl-Z- 

pxx OTTlVTfi 

isopropylcyclopenta7ie-2-one-3-carboxylate,    1  ^^         amri  r?  \^^^'  ^"  P* 

Gxto  *  C  J:  rP(C02  tit) 

123 — 124:°/10  mm.,  which,  when  heated  with  alcoholic  potash,  gives 

7nethyl-3-isopropylcyc\opentane-2-onef   1  ^  ^00,  a  liquid,  b.  p. 

181°  of  a  camphor-like  odour.     This  forms  a  semicarbazone ^  m.  p.  210°, 

and    an    oxime,    b.    p.    127°/22    mm.,  and   is   found   to   be « identical 

with  dihydrophorone.     But  by  heating  ethyl  methyl-3-wopropylcyc/o- 

pentanonecarboxylate   with    sodium   ethoxide   (1    mol.)    dissolved    in 

absolute  alcohol,  at  150°  in  an   autoclave,    ethyl  a-methyl-8-isopropyl- 

adipate,  C02Et-CHMe-[CH2]2-CHPr^-C02Et,  b.  p.  U4— U6°/14  mm., 

is    formed,    and    on    saponification    gives    the    corresponding    acid, 

m.  p.    110— lir,  b.  p.  215— 220°/14    mm.      Mhyl   l-isopropijlcyclo- 

pentanonecarboxylate,    prepared    by   the   method  used   for  the  methyl 

compound,     is     difficult     to     obtain     pure  ;     it    is    a    liquid,     b.    p. 

141 — 143°/27  mm.,   which   gives   a  semicarbazone,  m.  p.   141 — 142°. 

The  ester,  when  saponified  by  alcoholic  potash,  gives  a  small  quantity 

ntx nxT 

of  l-isopropylcyc\o2)enta7ie-2-one,   '  „^  ^.-0-0  l^^^'  ^  %iiid>  b.  p.  174°, 

O  0.2*  Olii:  r  " 

with   a   pleasant   camphor-like   odour,  which  forms  a  semicarbazone^ 

m.  p.   200 — 201°,  but    the    chief    product  consists  of    Blanc's   a-iso- 

propyladipic  acid   (Abstr.,   1905,   i,   681),   b.   p.   222°/12  mm.,   m.   p. 

66—67°.     The  ethyl  ester,  a  liquid  having  b.  p.    148— 149°/17  mm., 

D'l  0'9876,  when  condensed   by  sodamide,  gives  ethyl  isopropylcyclo- 

CH CHPri^ 

pentane-2-o7ie-3-carboxylate,    \^  ^^.^.^^..yCO,  b.  p.  132— 136°/14 

(_/xl2*v.yAl(0(J2li't) 

mm.,  D^  1*028.  The  latter  is  easily  methylated,  giving  ethyl  1-methyl- 
d-isopropylGyG\opentane-2-one-l-carboxylate,  a  liquid,  b.  p.  128 — 129°/12 
mm.,  D4 1*027,  which  behaves  like  its  isomeride  towards  alcoholic  potash 
and  sodium  ethoxide.  a  Methyladipic  and  a-methyl-8-isopropyladipic 
acids  have  been  characterised  by  Locquin's  method  (Abstr.,  1904,  i, 
644).     Methyl-aketol  a-7nethyladipate, 

COMe-CH2-C02-CHMe-[CH2]3-C02-CH2-COMe, 
b.  p.  230°/12  mm.,  forms  a  disemicarbazone,  m..  ip.  157 — 160°  (decomp.). 
Methyl- a-ketol  a-metkyl-S-isop'opyladipate, 

COMe-CH2-C02-CHMe-[CH2]2-CHPr^-C02-CH2-COMe, 
b.    p.   230°/12   mm.    (approx.),    gives   a   disemicarbazone,    m.  p.   162° 
(decomp.).  E.  H. 

Transitions  from  Hydroaromatic  to  Aromatic  Compounds. 
I.  Phenol  and  Salicylic  Acid  from  Hydrobenzene  Deriva- 
tives. Arthur  Kotz  and  C.  Gotz  (Annalen,  1907,  358,  183—204). 
— A  study   of    the   relation  of    the    hydroaromatic    to    the   aromatic 
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derivatives  of  the  six  carbon  atom  ring.  The  work  of  previous 
authors  has  shown  that  these  hydroaromatic  compounds  are  converted 
into  the  corresponding  benzene  derivatives  by  intramolecular  change, 
as  that  of  triketohexamethylene  into  trihydroxy benzene,  or  by  de- 
hydrogenation,  when  the  hydrogen  may  be  removed  as  a  hydrohaloid, 
as  water,  or  as  hydrogen  sulphide.  The  present  paper  gives  an 
account  of  the  gradual  conversion  of  c?/c^6>hexanol  (hexahydrophenol) 
and  c2/cZohexane-2-ol-l-carboxylic  acid  (hexahydrosalicylic  acid)  into 
phenol  and  salicylic  acid  respectively.  Schemes  are  given  showing 
the  various  intermediate  substances  transformable  into  each  other  by 
intramolecular  change  and  formed  in  the  stages  of  the  gradual 
dehydrogenation  by  means  of  halogens.  This  transformation  of 
hydroaromatic  into  aromatic  compounds  is  a  reversal  of  Sabatier  and 
Senderens'  reduction  of  phenol  and  of  the  reduction  of  salicylic  acid 
by  means  of  sodium  and  alcohol,  but  differs  from  these  in  that  it 
permits  of  the  isolation  of  the  intermediate  products. 

The  action  of  1  mol.  of  bromine  or  chlorine  on  1  mol.  of  cyclo- 
hexanol  in  presence  of  water  and  calcium  carbonate  leads  to  the 
formation  of  c^/c^ohexanone,  whilst  if  2  mols.  of  the  halogen  are 
employed,  2-bromocyc\6hexane-l-one,  CgHgOBr,  is  formed.  This  is 
obtained  also  in  a  60 — 65%  yield  by  the  action  of  bromine  on  cyclo- 
hexanone,  as  a  strongly  refracting  oil,  b.  p.  89 — 90°/14  mm.,  and 
gradually  decomposes,  evolving  hydrogen  bromide  on  exposure  to  air. 
When  treated  with  aniline  in  anhydrous  ethereal  solution,  2-bromo- 
c2/cZohexanone   loses   hydrogen  bromide  and   yields   A^-cycloAea;eworie, 

CH2<CprT— pu!/*CO,    which    is    obtained    as    a    mobile    oil,    b.    p. 

63°/ 14  mm.,  decolorises  permanganate  instantaneously,  and   forms  a 
se77iicarbazo7ie,    crystallising    in    prisms,    m.   p.    161°.     The    action    of 
1   mol.  of   bromine  on  the   unsaturated  ketone   in   carbon  disulpliide 
solution  leads  to  the  formation  of  hydrogen  bromide  and  phenol. 
Ethyl  l'chlorocyclohexa7ie-2-one- 1  -carboxylaie, 

CH2<^^2~^^>CCl.C02Et, 

formed  by  the  action  of  chlorine  on  ethyl  c2/c^ohexane-2-one-l-carb- 
oxylate  (Kotz  and  Michels,  Abstr.,  1906,  i,  666),  cooled  by  ice,  is 
obtained  as  an  oil,  b.  p.  138 — 139^/13  mm.,  which  has  a  sharp  odour 
and  does  not  give  a  blue  coloration  with  ferric  chloride.  The 
corresponding  bro7no-ester,  C^jH^gOgBr,  is  obtained  as  a  light  yellow 
oil,  b.  p.  144°/ 13  mm.,  has  a  suffocating  odour,  and  on  distillation 
under  the  ordinary  pressure  yields  etJiyl  "2-hydroxy-A~'^-cyc\ohexadiene- 

carboxylate  {^^■'^-dihydrosalicylate),  CHo<Cp.Ty'    ^  pyj^C'COoEt,  b.  p. 

104 — 105°/ 13  mm.,  which  decolorises  potassium  permanganate  and 
gives  a  brown  coloration  with  ferric  chloride.  The  acid,  Cr-HgO.^, 
crystallises  in  white  leaflets,  and  sublimes  in  needles,  m.  p.  128°. 

Ethyl  l-broin6-2-hydroxy-^^  •  ^'-cyclohexadienecarboxylate,  CyHj^OgBr, 
formed  by  the  action  of  bromine  on  ethyl  dihydrosalicylate  in  carbon 
disulpliide  solution  cooled  with  ice,  is  obtained  as  a  yellow  oil,  b.  p. 
155°,  under  reduced  pressure,  and,  when  distilled  under  the  ordinary 
pressure,  evolves  hydrogen  bromide  and  yields  ethyl  salicylate. 
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The  action  of  2  mols.  of  bromine  on  ethyl  c^c^hexane-2-one-l- 
uai'boxylate  and  hydrolysis  of  the  product  leads  to  the  formation 
of  ^-hromosalicylic  acid,  G^rHgOgBr,  which  sublimes  in  needles,  m.  p. 
184°  G.  Y. 

Substances  which  play  a  Part  in  the  Synthesis  of  Salicylic 
Acid.  Jacob  Moll  van  Ciiarante  (Rec.  trav.  chim.,  1908,  27, 
58 — 77). — The  theory  is  put  forward  that  in  the  synthesis  of  sodium 
salicylate,  sodium  phenoxide  (2  mols.)  and  carbon  dioxide  (1  mol.)  first 
form  an  additive  product  of  the  type  C(OPh)2(ONa)2,  which,  alter  a 
molecular  transposition  into  a  salicylic  derivative,  decomposes  into 
sodium  salicylate  and  sodium  phenoxide,  or  basic  sodium  salicylate  and 
phenol  (compare  Claisen,  Abstr.,  1905,  i,  258).  This  view  is  sup- 
ported by  the  formation  of  sodium  salicylate  and  phenetole  when  ethyl 
phenyl  carbonate  is  heated  with  sodium  phenoxide  (Hentschel,  Abstr., 
1883,  588),  and  the  production  of  sodium  salicylate  by  heating  sodium 
phenoxide  and  sodium  ethyl  carbonate  in  sealed  tubes  at  200°  (Schmitt, 
Abstr.,  1885,  982).  The  author  confirms  the  observations  of  Hentschel, 
that  phenyl  carbonate,  when  heated  at  180° — 190°  with  sodium 
phenoxide  (2  mols.)  in  a  current  of  dry  hydrogen,  gives  neither  diphenyl 
ether  nor  salicylic  acid,  and  of  Schmitt,  that  sodium  phenyl  carbonate 
is  converted  quantitatively  into  sodium  salicylate  when  heated  in  a 
sealed  tube  at  120°,  but,  having  repeated  Bruyn  and  Tymstra's 
experiments,  fails  to  confirm  their  results  (Abstr.,  1905,  i,  209,  439). 
According  to  the  theory  of  these  authors,  after  heating  sodium  phenyl 
carbonate  at  100°,  there  should  be  no  excess  pressure  within  the  tube, 
whereas  this  is  invariably  observed. 

When  sodium  phenyl  carbonate  is  treated  with  dry  acetone  in  an 
apparatus  arranged  to  prevent  access  of  atmospheric  moisture  (a 
detailed  description  is  given  in  the  paper),  carbon  dioxide  is  evolved,  and 
the  residue  contains  phenol  and  sodium  (as  normal  and  basic  carbonate) 
in  the  proportions  required  by  the  equation  30Na*C0*0Ph-}- 2H20  = 
SPh'OH  +  COg  +  Na^COg-hNaHCOg.  All  external  water  having  been 
excluded,  that  used  in  the  reaction  probably  arises  from  condensation 
of  the  acetone,  but  no  such  condensation  product  was  detected. 
Sodium  phenoxide  dissolves  in  boiling,  acetone,  from  which  it 
crystallises  on  cooling  in  needles  containing  1 J  mols.  of  acetone,  which 
is  lost  in  a  vacuum  over  sulphuric  acid.  Sodium  salicylate  dissolves  in 
about  21  parts  of  aietone  at  16°,  but  the  basic  salt  is  insoluble.  In 
acetone,  sodium  salicylate  has  the  abnormally  high  molecular 
weight  282. 

When  sodium  phenyl  carbonate  is  heated  in  a  sealed  tube  in  a 
boiling  water-bath  *  for  100  hours  and  the  product  treated  with 
acetone  in  the  above  apparatus,  carbon  dioxide  is  evolved 
corresponding  with  50 — 60%  of  unchanged  sodium  phenyl  carbonate, 
and  the  retidue  contains  about  14%  of  phenol  and  about  10%  of 
sodium  salicylate.  No  basic  sodium  salicylate  and  no  additive  product 
were  observed,  the  latter  possibly  having  been  decomposed  by  the  acetone. 
The  suggestion  is  made  that  the  sodium  phenoxide  o-carboxylic  acid 
described  by  Bruyn  and  Tymstra  is  really  an  additive  compound  of  the 
nature  proposed  by  the  author.  E.  H. 
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Preparation  of  Alkylaminoalkyl  Esters  of  Salicylic  Acid. 
Farbwerke  vorm.  Meister,  Lucius,  ct  Bruning  (D.E.-P.  188571). — 
The  alkylaminoalkyl  salicylates,  which  combine  anaesthetic  properties 
with  those  of  salicylic  acid,  may  be  prepared  by  the  following  three 
methods :  esterification  of  salicylic  acid  with  alkylamino-alcohols, 
interaction  of  alkylamines  and  the  salicylates  of  the  chlorohydrins, 
interaction  of  alkylamino-alcohols  and  the  salicylides. 

^-Diethylaminoethyl  salicylate,  C,jH4(OH)*COo-CH2*CH2-NEt2,  a 
colourless  oil,  results  from  the  interaction  of  diethylaminoethyl  alcohol 
and  salicylic  acid  or  salicylide,  the  former  condensation  being  eifected 
with  hydrogen  chloride  at  115 — 120°,  and  the  latter  with  the  two 
reagents  alone  at  1 60°  ;  it  is  also  produced  by  heating  salicylic  acid 
and  ethyleneglycolchlorohydrin  with  a  small  amount  of  sulphuric  acid 
and  then  boiling  the  resulting  ySchloroethyl  salicylate  with  diethyl- 
amine  ;  its  hydrochloride  separates  from  acetone  as  a  white,  crystalline 
mass,  m.  p.  146°. 

Piperidylethyl  salicylate,  obtained  by  condensing  salicylic  acid  and 
jS-hydroxyethylpiperidine  with  hydrogen  chloride  at  115 — 120°,  yields 
a  hydrochloride,  m.  p.  174°,  which  separates  from  acetone  in  white 
crystals.  G.  T.  M. 

The  Supposed  Phenylhydrazone  of  Salicylic  Acid.  Hans 
Meyer  {Monatsh.,  1907,  28,  1381 — 1384). — It  was  shown  previously 
(Abstr.,  1904,  i,  251)  that  salicylaldehyde  neutralises  75%  of  a 
molecular  proportion  of  alkali.  This  influence  of  an  ortho-substituting 
group  on  the  acidity  of  a  phenol  has  been  studied  in  other  similar  cases, 
and  some  of  the  results  obtained  are  now  published.  As  is  well  known, 
the  pheiiolic  hydroxyl  of  salicylic  acid  is  almost  neutral,  salicylic  acid 
neutralising  only  one  equivalent  of  alkali.  This  must  be  ascribed  to 
the  influence  of  the  group,  •CO.^M',  which  is  positive,  not  negative  as 
is  that  of  the  carboxylic  group.  Hence  the  acidity  of  the  phenolic 
hydroxyl  must  increase  as  the  'OM'  in  the  group  CO^M'  is  substituted 
by  a  less  positive  group.  In  agreement  with  this  view,  it  is  found 
that  whilst  methyl  salicylate  is  almost  neutral,  the  following  derivatives 
of  salicylic  acid  neutralise  varying  amounts  of  alkali,  as  indicated  by 
the  figures  given,  which  are  percentages  of  an  equivalent  of  base  : 
phenylsalicylate  (salol),  30 ;  a-naphthyl  salicylate  (alphol),  almost  40  ; 
saiigenin,  20  ;  salicylamide,  over  90  ;  salicylanilide,  about  95. 

8chrotter  and  Flooh's  supposed  phenylhydrazone  of  salicylic  acid 
(Abstr.,  1907,  i,  929)  is  salicylphenylhydrazide,  m.  p.  131°,  which  is 
best  prepared  by  heating  wintergreen  oil  with  phenylhydrazine  and 
phenylhydrazine  hydrochloride  ;  it  neutralises  almost  one  equivalent 
of  alkali.  G.  Y. 

Formation  of  Organic  Nitro-compounds  by  the  Action  of 
Ammoniacal  Silver  Oxide  Solution.  Heinrich  Brunner  and 
Rudolf  Mellet  {J.  pr.  Chem.,  1908,  [ii],  77,  25—33.  Compare 
Brunner,  Abstr.,  1902,  i,  452  ;  1905,  i,  59). — It  is  now  found  that  the 
action  of  ammoniacal  silver  oxide  solution  on  salicylaldehyde  in 
presence  of  sodium  hydroxide  leads  to  the  formation  of  two  nitro- 
salicylic  acids,  which  are  separated  by  means  of  their  barium  salts. 
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3'Mtrosalicylic  acid,  CyH^O^N,  crystallises  in  white  needles  contain- 
ing water  of  crystallisation,  m.  p.  144°  (when  anhydrous),  and 
gives  a  blood-red  coloration  with  ferric  chloride.  The  barium  salt 
forms  orange-yellow  needles. 

b-Nitrosalicylic  acid  crystallises  in  anhydrous  needles,  m.  p.  228°, 
and  gives  a  red  coloration  with  ferric  chloride,  and  the  indophenol 
reaction  with  soda-lime.  The  barium  salt  crystallises  in  yellow 
prisms,  and  is  more  soluble  than  its  isomeride  in  water. 

Under  similar  conditions,  w-mefchoxysalicylic,  jo-hydroxybenzoic  and 
dibromosalicylic  acids,  and  dibromosalicylaldehyde  form  nitro- 
derivatives,  but  in  quantities  too  small  to  permit  of  their  isolation. 
Phenol,  benzaldehyde  and  dextrose,  on  the  other  hand,  are  not 
nitrated  in  this  manner.    The  mechanism  of  the  reaction  is  discussed. 

G.  Y. 

Preparation  of  Thiosalicylic  Acid.  Leopold  Cassella  and  Co. 
(D.R.-P.  189200).— Thiosalicylic  acid,  SH-CgH4-C02H,  is  obtained 
in  almost  quantitative  yield  by  heating  o-chlorobenzoic  acid  with 
strong  aqueous  sodium  hydroxide  (1  mol.  NaOH)  and  potassium 
hydrosulphide  at  150 — 200°  in  the  presence  of  a  small  amount  of 
copper  sulphate  or  finely  divided  copper.  As  the  water  evaporates,  the 
temperature  of  the  mixture  is  raised  to  250°  until  the  mass  becomes 
solid.  The  product  is  then  dissolved  in  water,  and  thiosalicylic  acid 
precipitated  by  mineral  acids  as  a  yellowish- white,  crystalline 
precipitate. 

This  reaction  may  also  be  effected  in  closed  vessels  by  heating  the 
mixture  at  200—250°  for  six  to  twelve  hours.  G.  T.  M. 


Formation  of  Salts  and  Complex  Salts  with  Organic  Acids 
containing  the  Hydroxyl  Group.  Heineich  Ley  and  0.  Erler 
{Zeitsch.  anorg.  Chem.,  1908,  66,  401 — 421). — The  authors  have 
investigated  by  physico-chemical  methods  the  copper  salts  of  the 
phenolsulphonic,  o-cresolsulphonic  and  hydroxybenzoic  acids,  and  the 
compounds  formed  by  the  action  of  ammonia  and  pyridine  on  these 
salts.  Evidence  has  been  obtained  that  the  phenolic  hydroxyl  group 
has  a  tendency  to  salt-formation,  more  particularly  in  the  compounds 
containing  ammonia  and  pyridine. 

The  aqueous  solution  of  copper  ip-phenolsulphonate  is  deep  blue  in 
colour,  and  is  highly  dissociated  into  Cu"  and  phenolsulphonate  ions. 
Solutions  of  the  corresponding  salt  of  o-phenohulphonic  acid  are 
yellowish-green  in  ^olour,  which  seems  to  indicate  a  different  con- 
stitution from  the  />-compound.  It  was  found,  however,  that  the  Cu" 
ion"  concentration  is  much  the  same  in  both  cases,  but  the  o-salt  is 
hydrolysed  in  solution  according  to  the  equation 

(c,H,<^^j^Cu-f  H,0  :=^  C,H,<^^>Cu-i-0H-C,H,-S03H. 

The  basic  salt  is  brown  in  colour,  and,  although  present  only  in  small 
concentration,  masks  the  blue  colour  of  the  Cu"  ions.  It  has  been 
isolated  by  the  action  of  dilute  ammonia  on  the  solution  of  the  copper 
salt,  and  crystallises  in  needles  with  2H2O. 
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The  copper  salts  of  o-cresol-o-sulphonic  and  -;;-sulphonic  acids  behave 

similarly  ;  the  basic  o-cresol  salt,  CHg'OgH^^gQ  /*Cu,    forms    small, 

yellowish-green  leaflets. 

Of  the  copper  salts  of  the  hydroxybenzoic  acids,  only  copper  salicylate 
was  sufficiently  soluble  for  investigation  in  aqueous  solution.  The 
solution  is  intensely  green  in  colour,  probably  owing  to  some  extent  to 
partial  hydrolysis  with  production  of  the  greenish-yellow  basic  salt, 

C6H^<^^"'>Cu,  already  isolated  by  Piria  (1855). 

By  the  action  of  ammonia  on  copper  salicylate,  two  compounds  were 
obtained.     One,  occurring  in  green  needles,  has  the  formula 

Cu(0-C,H,-C02-NH4)2, 
the  copper  being  present  as  complex  anion ;  the  other,  obtained  with 
more  dilute  ammonia,  has  the  formula 

OH-Cu-0-C6H4-C02H,2NH3,2H20, 
but    its    constitution  has    not    been    established    with   certainty.       A. 
pyridine    compound   of  copper  salicylate,  (OH'CgH4'C02)20u,2C5NH5, 
has  been  obtained  in  small,  light-blue,  columnar  needles ;  its  constitu- 
tion has  not  been  elucidated. 

When  ammonia  is  added  in  considerable  excess  to  a  solution  of 
copper  ^-hydroxybenzoate,  the  solution  finally  becomes  blue,  and 
then  contains  the  copper  as  complex  Cu(NH3)2"  and  Cu(NH3)^*'  ions. 
From  the  solution,  the  compound,  (0H*CgH^*C02)2Cu,2NH3,  was 
isolated  in  dark-blue  leaflets. 

The  behaviour  of  copper  m-hydroxybenzoate  with  ammonia  is 
between  that  of  the  ortho-  and  para-compounds  ;  with  very  concentrated 
ammonia,  a  solution  containing  complex  copper  cations  is  obtained. 

The  pyridine  compound  of  copper  jo-hydroxybenzoate, 
(OH-C,H4-C02)2Cn,2C5NH5, 
occurs  in  bluish-violet  needles. 

Corresponding  results  were  obtained  for  the  action  of  ammonia  and 
pyridine  on  the  copper  phenolsulphonates  and  o-cresolsulphonates. 
From  the  solutions  of  the  ^>sulphonates,  treated  with  ammonia  in 
excess,  the  salts,  (OH-CgH4-S03)2Cu,4NH3,2H20,  and 
(OH-C6H3-CH3-S03)2Cu,4NH3,2H20, 
were  obtained  in  bluish-violet  needles.  Migration  experiments  showed 
that  the  copper  in  these  solutions  is  present  as  a  complex  cation, 
probably  Cu(NH",)4".  The  pyridine  salts,  (OH-CgH4'S03)2Cu,4C5NH5, 
and  (OH*C(;H3*CH3'S03)2Cu,4C^NH5,  also  occur  in  blue  needles. 

The  o-sulphonates,  with  excess  of  ammonia,  only  give  green  solu- 
tions, from  which  the  two  salts,  OH^Cu-0-C6H^S03H,2NH3,2H20, 
and  OH-Cu-0-CgH3Me-S03H,2NH3,2H20,  were  obtained  in  dark 
green  needles.  Their  constitution  has  not  been  elucidated,  but 
migration  experiments  show  that  at  least  one  ammonia  group  is 
present  as  an  NH^'  ion.     The  corresponding  pyridine  salts, 

CoH4<^^">Cu,2C5Nn5,H20,  and  OH-Cu-0-CgH3Me-S03H,2C5NH5, 

form  olive-green  needles. 

The  green  anions  containing  copper  are  much  more  stable  in  the 
ortho-  th(in  in  the  para-compounds,  which  is  probably  due  to  the  fact  that 
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the  phenolic  hydroxy!  group  is  more  acidic  when  the  carboxyl  or  sul- 
phonic  group  is  in  the  para-  than  when  in  the  ortho-position.       Gr.  S. 

Action  of  Nascent  Hypoiodous  Acid  (Iodine  and  Sodium 
Carbonate)  on  Some  Acids  of  the  General  Formula 
CHR:CH-CH2-C02H  (R  being  Phenyl  more  or  less  substituted). 
J.  BouGAULT  {ComiJt.  rend.,  1908,  146,  140—142). — It  has  been  shown 
previously  (Abstr.,  1905,  i,  9  ;  1906,  i,  848)  that  the  unsaturated  acids 
having  a  single  double  linking  in  the  ^y  or  yS  position  give  iodo- 
lactones  when  their  alkali  salts  are  treated  in  aqueous  solution  with 
iodine.  The  yield  of  iodo-lactone  is  diminished  by  the  presence  of 
sodium  carbonate,  and  a  large  excess  of  this  salt  totally  inhibits  its 
formation.  Phenylisocrotonic  acid,  CHPhlCH'CH^'COgll,  in  dilute 
aqueous  solution,  with  a  large  excess  of  sodium  carbonate,  gives  von 
Pechmann's  benzoylacrylic  acid,  COPh'CHICH-COgH  (Abstr.,  1882, 
1074),  when  treated  with  iodine  dissolved  in  potassium  iodide  solution. 
Benzoylacrylic  acid,  on  oxidation  with  alkaline  permanganate,  gives 
benzoic  and  oxalic  acids,  and,  on  reduction  with  sodium  amalgam, 
y-hydroxyphenylbutyric  acid,  OH*CHPh*[CH2]2*C02H.  It  combines 
with  hydrogen  bromide  and  chloride,  giving  bromo-  and  chloro-phenyl- 
butyric  acids,  the  first  of  which  is  reduced  by  zinc  and  acetic  acid  to 
benzoylpropionic  acid.  The  action  of  hypoiodous  acid  on  phenyU'so- 
crotonic  acid  differs  from  that  on  anethole  (Abstr.,  1902,  i,  452)  in 
that  twice  as  much  oxygen  is  absorbed  in  the  former  as  in  the  latter 
case.  Application  of  the  reaction  to  ^j-methoxyphenyh'socrotonic  acid 
gives  a  yellow  acid,  m.  p.  131°,  which  is  probably  j9-methoxybenzoyl- 
acrylic  acid.  E.  H. 

Stereoisomeric  ^-Arylcinnamic  Acids.  Pichard  Stoermer  and 
E.  Friderici  {Ber.,  1908,  41,  324— 343).— o-Methoxybenzophenone 
reacts  with  ethyl  bromoacetate  in  the  presence  of  zinc  yielding  ethyl 
/?-phenyl-^-o-anisylhydracrylate,  OMe-CgH4-CPh(OH)-CH2-C02Et, 

which  reacts  with  a  mixture  of  acotyl  chloride  and  acetic  anhydride 
yielding  ethyl  ^-o-anisylcinnamate,  OMe*CgH4*CPh:CII'C02Et ;  the 
ester  thus  obtained  appears  to  be  homogeneous,  and  has  the  configura- 
tion corresponding  with  formula  II,  When  hydrolysed  with  alcoholic 
potash  and  precipitated  with  dilute  mineral  acid,  a  mixture  of  the  two 
stereoisomeric  ^-anisylcinnamic  acids, 

.,    Ph-C-aiP-OMe  ^,      ^      .,         Ph-C'aH.-OMe 

I.     a-a-d      ^u,^^^^  II.     ^-acd    ^^^H.tJ.H  ' 

is  obtained.  These  may  be  separated  by  fractional  crystallisation  from 
benzene.  The  two  acids  are  stereoisomeric,  as  their  esters  have  the 
same  b.  p.  ;  both  acids  yield  (B-phenyl-P-anisylpropionic  acid,  m.  p, 
131°,  when  reduced,  and  the  /8-acid  is  readily  transformed  into  the 
a-acid  when  exposed  to  sunlight  or  ultra-violet  light.  The  acids  do 
not  combine  with  bromine,  and  when  solutions  of  their  sodium  salts 
are  treated  with  bromine  water,  carbon  dioxide  is  evolved,  and 
a-phenyl-o-anisylbromoethylene  (m.  p.  78'5°,  Stoermer  and  Simon, 
Abstr,,  1905,  i,  53)  is  obtained.  The  silver  salts,  when  treated  with 
iodine,  yield  phenylanisyliodoethyhne,  m.  p.  84°,  which  appears  to  exist 
in  one  modification  only.     The   configurations  of  the  two  acids  have 
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been  deduced  from  the  relatively  positive  and  negative  nature  of  the 
substituents,  from  their  relative  strengths,  and  also  from  the  action  of 
acetyl  chloride  on  the  two  acids.  The  acetyl  chloride  hydrolyses  the 
methoxy-group ;  the  a-acid  is  hydrolysed  more  readily,  and  yields  the 
anhydride,  phenylcoumarin.  The  y8-acid  is  also  hydrolysed,  but  less 
readily  ;  it  is  shown  that  the  hydrolysis  is  preceded  by  molecular 
rearrangement,  and  the  final  product  is  also  phenylcoumarin.  Ethyl 
Pphenyl-p-o-anisylhydracrylate  has  b.  p.  190 — 196°/7  mm.,  and  solidi- 
fies to  a  crystalline  mass,  m.  p.  57'5 — 58°.  When  distilled  under 
higher  pressures,  it  shows  a  tendency  to  lose  water,  and  then  does  not 
solidify  readily.  The  corresponding  acid  has  m.  p.  139°,  and  when 
melted  evolves  carbon  dioxide  and  water.  The  barium  salt  dissolves 
in  alcohol,  and  has  m.  p.  225°.  Ethyl  f^-o-anisylcinnamate  has  b.  p. 
215 — 220°/20  mm.,  and  dissolves  in  concentrated  sulphuric  acid  to  an 
intense  olive-green  solution. 

f^-o-Anisylcinnamic  acid  (a-acid)  crystallises  from  benzene  in  slender, 
colourless  needles  containing  a  molecule  of  benzene.  It  melts  at 
146°,  but  if  previously  heated  at  80 — 95°  to  remove  the  benzene  it 
melts  at  153°.  The  stereoisomeric  acid  also  crystallises  with  benzene, 
but  when  heated  previously  at  80 — 95°  melts  at  118°. 

The  solubilities  in  alcohol  are  a,  1'33  ;  j8,  3-75  ;  in  benzene,  a,  0'67  ; 
y8,  3*3,  and  in  carbon  disulphide,  a,  0*51 ;  p,  2*4  j  the  numbers  indicat- 
ing %  of  dissolved  material. 

The  sodium  salt  of  the  a-acid  is  readily  soluble  in  alcohol  or  water, 
is  hygroscopic,  and  has  m.  p.  255° ;  the  isomeric  /?-salt  can  be  crystal- 
lised from  water,  in  which  it  is  somewhat  sparingly  soluble,  and  has  m.  p. 
105°  in  the  hydrated,  or  282°  in  the  anhydrous,  state.  Both  salts,  when 
decomposed  with  acetic,  carbonic,  or  hydrochloric  acids,  yield  the 
a-acid ;  the  /3-acid  can,  however,  be  obtained  from  the  ^-sodium  salt 
if  it  is  finely  divided  and  mixed  with  NjlQ  solution  of  hydrogen 
chloride  or  oxalic  acid  in  ether.  The  ^-silver  salt  is  crystalline,  and 
has  m.  p.  170°  (decomp.)  ;  the  a-salt  amorphous,  and  is  solid  at  300°. 
Both  are  unaffected  by  light.  The  a-jyyridine  salt,  obtained  by  boiling 
the  acid  with  water  and  pyridine,  has  m.  p.  62°,  and  readily 
loses  pyridine.  The  ^-pyridine  salt,  m.  p.  83°,  is  more  stable. 
Aniline  yields  a  salt  with  the  y8-acid  only.  The  a-piperidine  salt  has 
m.  p.  54 — 55°  ;  the  P-piperidine  salt  is  less  soluble,  has  m.  p.  194°,  and 
is  very  stable. 

When  esterified  by  saturating  their  alcoholic  solutions  with 
hydrogen  chloride,  both  acids  yield  the  same  ester,  and  this,  on  hydro- 
lysis, yields  mainly  the  ^-acid,  the  small  amount  of  a-acid  being  due  to 
the  transforming  action  of  the  mineral  acid  used  in  precipitating  the 
acids.  The  a-  and  ^-esters  are  best  prepared  by  the  action  of  methyl 
sulphate  on  the  sodium  salts.  The  a-methyl  ester  crystallises  from 
methyl  alcohol  in  compact  prisms,  ra.  p.  58°,  and,  on  hydrolysis,  yields 
the  a-acid.  The  ^-methyl  ester  has  been  obtained  as  an  oil  only,  and 
when  hydrolysed  gives  a  mixture  of  both  acids.  In  the  presence  of 
aqueous  ammonia,  the  ^-ester  is  transformed  into  the  arcompound. 

fi- Phenylcoumarin,  Cj^Hi^^Og,  crystallises  from  alcohol  in  slender, 
colourless  needles,  m.  p.  105°.  It  does  not  give  a  coloration  with 
ferric  chloride,  and  dissolves  in  sodium  hydroxide  solution,  the  addition 
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of  acids  precipitating  the  unaltered  coumarin.  The  solution  of  the 
sodium  salt  reacts  with  methyl  sulphate,  yielding  the  methyl  ester  of 
the  methoxy-acid,  m.  p.  58°. 

a-Methoxybenzophenone,  ethyl  a-bromopropionate,  and  zinc  yield 
ethyl^/3-anisyl-a-methyl'^-phenylhydracrylate, 

OMe-CgH4-OPh(OH)-CHMe-C02Et, 
m.  p.  65°,  and  from  this  two  stereoisomeric  p-o-anisyl-a-methylcinna7niG 
acids,    OMe-CeH^-CPhlCMe-COgH,  m.   p.   139°  and   110°,  have  been 
prepared.     The  chief  product   of  hydrolysis  is,  however,   p-phenyl-a- 

methyl coumarin,   ^6'^4*\ppu-pTVr  '  "^- P-  ^^°'  Ethyl  ^-o-hydroxy^phenyl- 

a-methijlhijdracrylate,  OH-CgH4-OPh(OH)-CHMe-C02Et,  obtained  from 
o-hydroxybenzophenone,  zinc,  and  ethyl  a-bromopropionate,  crystal- 
lises from  alcohol,  and  has  m.  p.  136°.  J.  J.  S. 

Derivatives  of  the  Amino-acids  Applicable  for  Synthetical 
Purposes.  Siegmund  Gabriel  {Ber.,  1908,  41,  242 — 250.  Compare 
Abstr.,  1907,  i,  625). — Phthalylglycyl  chloride  and  a-bromo-^-phthalyl 
alanine  are  very  reactive,  and  can  be  used  for  synthetical  purposes. 
Phthalylglycyl  chloride  {loc.  cit.)  can  be  distilled  in  vacuum  without 
change,  but  decomposes  at  atmospheric  pressure,  forming  carbon 
monoxide  and  chloromethylphthalimide. 

P-Phthalylalanyl  chloride,  C6H4<^Q>]Sr-CH2-CH2'CO-Cl,    obtained 

from  phthalylalanine  and  phosphorus  pentachloride,  forms  a  bright 
yellow  oil,  solidifying  to  a  crystalline  mass,  m.  p.  107 — 108°.  It 
reacts    with    benzene    in    presence    of   aluminium    chloride    to    form 

p-phthaliminopropiopheno7ie,  CgH4<^p^^N  •  CHg *  CHg  *  CO  •  CgH^,  crys- 
tallising in  faint  yellow,  rhombic  plates,  m.  p.  130 — 131°.  When 
heated  at  150°  under  pressure  with  acetic  and  hydrochloric  acids,  this 
forms  p-aminopropiophenone  hydrochloride, 

NH2-CH2-CH2-CO-C6H5,NH2, 
which  crystallises  in  large,  flat   prisms,  m.  p.  128°,  does  not  reduce 
Fehling's  solution,  and  forms  a,  pier  ate,  long  needles,  m.  p.  155°,  and  a 
platiniohloride,  separating  in  concentrically-arranged  yellow  needles, 
which  sinter  at  200°,  m.  p.  215°  (decomp.). 

^-Aminopropiophenone  reacts  with  potassium  cyanate  to  form 
propiophenony  I  carbamide,  COPh'CHg'CHg'NH'CO'NHg,  consisting  of 
long  needles,  m.  p.  129°.  When  heated  with  sulphuric  acid,  it  is 
probably  converted    into    an    anhydro-compound,    oxy phenyl dihydro- 

pyrimidine,  CPh'^pTr^pTT  ^NH,  forming  three-  and  four-sided  plates, 

and  giving  a  platinichloride,  which  darkens  about  260°.  Propio- 
phenonylphenylthiocarbamide,  CgHg'CO'CHg'CHg'NH'CS'NHPh,  forms 
flat,  six-sided  plates,  m.  p.  90°. 

a- Br omo- ^-phthalylalanine  is  converted  by  heating  with  hydrogen 
bromide  into  a-bromo-f^-alanine  hydrobromide, 

NH2-CH2-CHBr-C02H,HBr. 
Of  the  phthalyl  compound,  the  methyl  ester  has  m.  p.  52 — 53°  ;  the 
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ethyl  ester,  48 — 50°.  These,  on  heating  with  potassium  thiocyanate, 
form  ethyl  a-thiocyano-p-phthalylalanine^ 

C,H4<^g>N-CH2-CH(SCN)-C02Et, 

ni.  p.  83 — 85°,  which,  when  heated  with  hydrogen  chloride,  is  converted 
into  tsocysteine. 

a-Phthalylalanine  reacts  with  bromine  and  phosphorus  to  form 
tribromoethylphthalimide  (compare  Sachs,  Abstr.,  1898,  i,  476),  and 
with  phosphorus  pentachloride,  forming  phthalylalanyl  chloride, 

CfiH4<^Q>N-CHMe-C0Cl, 

m.    p.     73°.      This    reacts    with    benzene    and    aluminium    chloride, 

forming  a-phthaliminopropiophenone,  CgH^-^^^Q/^N'OHMe'CO'CgHg, 

separating  in  colourless,  stellar,  aggregates  of  needles  and  prisms, 
m.  p.  87—88°  (compare  Schmidt,  Abstr.,  1890,  372),  and  yields 
a-aminopropiophenone,  previously  described  by  Behr-Bregowski 
(Abstr.,  1897,  i,  459).  The  picrate  is  now  found  to  have  m.  p. 
164—165°  ;  the  platinichloride,  m.  p.  205—206°. 

Phenacylphthalimide  has  m.  p.  167°,  and  not  155°  as  previously 
given.  E.  F.  A. 


Phenylmalononitrile.  II.  John  C.  Hessler  (Amer.  Chem.  J",, 
1908,  39,  63— 80).— In  the  first  paper  on  this  subject  (Abstr.,  1904, 
i,  830),  an  account  was  given  of  the  preparation  of  phenylmalono- 
nitrile, and  it  was  stated  that  the  silver  salt  rapidly  decomposes  with 
formation  of  a  white,  amorphous  substance,  m.  p.  147 — 148°.  It  has 
now  been  found  that  at  least  three  compounds  are  formed  by  the 
decomposition  of  this  salt,  namely,  bisphenylmalononitrile,  trisphenyl- 
malononitrile,  and  a  substance,  m.p.  about  210 — 230°. 

Bisphenylmalononitrile,  probably  CN-CPh(CH:NH)-CPh(CN)2,  m.  p. 
87 — 88°,  forms  nearly  colourless  crystals,  and  separates  from  benzene 
in  large,  white  plates,  (C9H(5N2)2,CgHg,  m.  p.  67 — 68°.  The  silver 
salt,  C^gHj^N^Ag,  is  stable  at  the  ordinary  temperature,  but  decom- 
poses at  90°.  The  ethyl  derivative,  CN-CPh(CH:NEt)-CPh(C]Sr)2, 
m.  p.  101 — 102°,  crystallises  in  plates.  The  n-hutyl  derivative  has 
m.  p.  80—81°. 

The  compound  (m.  p.  147 — 148°)  described  previously  is  probably 
trisphenylmalononitrile,  (C9HgN2)3. 

The  third  compound  formed  by  the  decomposition  of  the  silver 
salt  is  an  amorphous  substance,  (CgllgNg)^^,  m.  p.  210 — 230°  (decomp.), 
which  can  also  be  obtained  by  the  oxidation  of  phenylmalononitrile  or 
either  of  its  polymerides  with  chromic  acid.  It  also  formed  together 
with  small  quantities  of  another  substance,  m.  p.  117 — 118°,  by  the 
action  of  bromine  on  the  sodium  derivative  of  the  nitrile. 

Phenylmethylmalononitrile,  CPhMe(CN)2,  b.  p.  125 — 130°/16  mm.,  is 
obtained  as  an  oil  by  the  action  of  methyl  iodide  on  the  sodium 
derivative. 

When  the  sodium  derivative  of  phenylmalononitrile  is  treated  with  a 
solution   of  diazobenzene  chloride,  an  unstable  product  is  obtained, 
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which  is  decomposed  by  ether  with  evolution  of  nitrogen  and 
formation  of  a  white  substance,  m.  p.  107°. 

a-CyanojyIienylacetanilide,  m.  p.  136°,  crystallises  in  needles.  The  o-, 
m-,  and  p-toluidides  melt  at  139°,  131°  and  139°  respectively.  The 
phenylhydrazide  has  m.  p.  224°. 

When  an  alcoholic  solution  of  phenylmalononitrile  is  treated  with 
hydrochloric  acid,  cyanophenylacetic  acid,  amide,  and  ethyl  ester  are 
produced,  together  with  ammonium  chloride. 

Attempts  were  made  to  prepare  ethyl  cyanophenylacetate  by  the 
elimination  of  carbon  monoxide  from  ethyl  cyanophenylpyruvate 
(Erlenmeyer,  Abstr.,  1893,  i,  37),  but  without  success.  E.  G. 

Santonin.  X.  Bromination  of  Santonin.  Edgar  Wedekind 
[with  Martin  Rodiger]  {Ber.,  1908,  41,  359—366.  Compare  Abstr., 
1907,  i,  137). — The  bromination  of  santonin  has  been  again  studied, 
and  the  cause  of  the  differences  in  the  observations  of  Klein  (Abstr., 
1893,  i,  112  ;  1907,  i,  421)  and  of  Wedekind  and  Koch  (Abstr.,  1905, 
i,  212)  determined.  Klein's  colourless  product,  obtained  on  bromina- 
tion of  santonin  in  acetic  acid  in  presence  of   6 — 10%  of  water,  is 

QTT 

santoninoxonium  dibromide,  ^ifiifii^r^ryTy    >  ^^^  ^^  freshly  prepared 

yields  santonin  on  treatment  with  an  alkali.  When  mixed  with 
santonin  and  hydrogen  bromide  in  molecular  proportions  in  glacial 
acetic  acid  or  chloroform  solution,  it  forms  a  red  solution  resembling 
that  of  Wedekind  and  Koch's  hydroperbromide,  which  is  formed  on 
bromination  of  santonin  in  glacial  acetic  acid  solution.  The  formation 
of  bromosantonin  by  the  action  of  aniline  on  santonin  dibromide  is 
confirmed.  When  exposed  to  light  for  three  days  in  aqueous  bromine 
solution,  santonin  forms  a  product,  decomposing  about  100°,  which  is  a 
mixture  of  santonin  and  santonin  dibromide.  G.  Y. 

Structure  of  Phthalacene.  Giorgio  Errera  {Gazzetta,  1907,37, 
ii,  624— 636).— Ethyl  phthalaconecarboxylate,  Q^^\i^fi^'QO,^t,  pre- 
pared by  the  action  of  sodium  acetate  on  a  mixture  of  phthalic  an- 
hydride and  ethyl  acetoacetate,  is  accompanied  by  tribenzoylenebenzene 
(compare  Michael,  Abstr.,  1906,  i,  518),  According  to  the  author, 
this  reaction  gives  firstly  an  intermediate  compound  of  the  form  : 
r  TT  ^-CO^^p^COMe  ^^ /CgH^^^^.^^COMe 

^G^^^CO^^^CO^Et     """^    ^^^-O-^^-^^CO^Et' 
from    which   diketohydrindene  is  formed,  2  mols.   of    this  then  con- 
densing to  anhydrobisdiketohydrindene.     One  mol.  of  the  latter  may 
then  condense  with  either  a  third  mol.  of  diketohydrindene,  giving  tri- 
benzoylenebenzene, or  a  mol.  of  ethyl  acetate,  yielding  ethyl  phthala- 

^     ,  ^     CO— c:cMe-c(C02Et):c-aH,     ^   , 

conecarboxylate,     I  I ■    r\  Ar\    •      ^^   ^^^'    however, 

OgXi  ^  *  L/ C  •  CO 

not   been   found    possible   to   obtain   the   latter    from    either     ethyl 
phthalylacetoacetate,    ethyl    sodiohydrindenecarboxylate,    diketohydr- 
indene,     or     anhydrobisdiketohydrindene.         Phthalacene     (compare 
Gabriel,  Abstr.,  1884,  1176,  1189)  is  regarded  as 
CH.-CiCMe-CHIC-C.H, 

I        2       I  ,      ,6      4 

C6H4-C====:=C-CH2    ' 

0  2 
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.,      ,    ,   ,    ,  CHo-CICMe-CHIC-CeH. 

the  oxide  or  phtnalacene  as   i  ^     ' '    '  "      ,  or 

(_/gH^*C— — — U'LU 

CO— CiCMe-CHIC-CeH, 

C  H4-C=- ===C-CHo  ' 

,    ,   ,    ,         .        .    '       CHo-CiCMe-CHIC-CftH.-COoH 
and  pnthalaceDic  acid  as    i  ^     ' '  „  ,  or 

HCICMe-CHIC.CeH^ 
C02H-CgH4-C=====C-CH2     • 

Phthalacone,     i  i '    '  ^     ,  prepared  by  the  action  of 

excess  of  potassium  dichromate  on  phthalacene  in  acetic  acid  solution 
or  by  dry  distillation  of  phthalaconecarboxylic  acid 'either  alone  or 
mixed  with  zinc  dust,  crystallises  from  acetic  acid  in  [minute,  yellow- 
needles,  m.  p.  257 — 259°,  and  dissolves  sparingly  in  the  ordinary 
solvents. 

3  :  5-Diphenyltoluene-2  :  2'  :  2" -tricarboxylic  acid, 

prepared  by  fusing  phthalaconecarboxylic  acid  with  potassium 
hydroxide,  exists  in  two  modifications,  one  amorphous  and  readily 
soluble  in  alcohol,  acetic  acid,  or  ethyl  acetate,  whilst  the  other 
crystallises  from  acetic  acid  in  granules,  m.  p.  212 — 215°,  and  is 
sparingly  soluble  in  the  above  solvents.     The  calcium  salt, 

{^22^13^6)2^^8' 
also  exists  in  an  amorphous  and  a  crystalline  (  +  I4H2O)  condition. 
The  diethyl  ester,  C02H-C6H2Me(C6H4-C02Et)2,  m.  p.  189—190°; 
triethyl  ester,  ,C28H28^6^  ^-  P-  -^^'^ — 153°;  trimethyl  ester,  C25H220g, 
m.  p.  198°,  and"  the  monoethyl  ester,  C02Et-C(3H2Me{CgH4-C02H:)2, 
m.  p.  258°,  were  prepared.  The  action  of  concentrated  sulphuric  acid 
on  this  acid  yields  another  acid,  the  ethyl  ester  of  which, 
CO— C:CMe-C-CO  CgH^-C:CH-CMe:C-(jJO 

CgH^-CiCH-C-CsHg-COgEt  ^^  CO— C==:===C-CgH3-C02Et  ' 
crystallises  from  xylene  in  minute,  golden-yellow  needles,  m.  p. 
295—297°.  T.  H.  P. 

Onocerin  (Onocol).  II.  Franz  von  Hemmelmayr  (i/bwa^s/i.,  1907, 
28,  1385—1399.  Compare  Abstr.,  1906,  i,  356).— When  titrated 
with  potassium  hydroxide  in  alcoholic  solution  with  phenolphthalein 
as  indicator,  onoceric  acid  requires  for  neutralisation  about  20  per  cent, 
more  alkali  than  calculated  for  a  monobasic  acid  of  the  formula 
C20H3QO4,  whilst  the  methoxyl  determination  with  the  methyl  ester, 
m.  p.  68 — 80°,  prepared  by  the  action  of  methyl  alcohol  and  hydrogen 
chloride  or  concentrated  sulphuric  acid  on  onoceric  acid,  gives  results 
about  2  per  cent,  less  than  that  required  for  the  formula  02^113204. 
When  heated  with  acetic  anhydride  and  sodium  acetate,  onoceric  acid 
yields  a  white,  amorphous  product,  C^oHggO^,  which  gradually  melts 
when  heated,  and  forms  onoceric  acid  when  boiled  with  dilute  alkalis. 
The  action  of  bromine  on  onoceric  acid  in  cold  glacial  acetic  acid 
solution    leads   to    the    formation    of    a   white,    amorphous   p'oduci, 
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m.  p.  125 — 130°,  containing  an  amount  of  bromine  lying  between 
C28H3o04Br2  and  C2oH2904Br3.  A  product^  C2oH2804Br4,  is  formed  by 
the  action  of  bromine  on  onoceric  acid  in  boiling  glacial  acetic  acid 
solution. 

When  oxidised  by  means  of  potassium  permanganate  in  cold  glacial 
acetic  acid  solution,  onocerin  yields  dihydroxyonohetone,  ^2^114004, 
which  is  obtained  as  a  white,  amorphous  mass,  m.  p.  65 — 70°,  and 
forms  a  diacetate,  CgoH^^Og,  and  a  diphenylhydrazone,  CggHggOgN^, 
m.  p.  120°  (decomp.).  On  oxidation  with  potassium  permanganate  in 
boiling  glacial  acetic  acid  solution,  onocerin  yields  an  amorphous  acid^ 
CjgHggOfi,  which  melts  gradually  above  90°,  and  forms  an  amorphous 
silver  salt,  Cg^HgyOgAg. 

On  treatment  with  bromine  in  cold  glacial  acetic  acid  solution, 
onocerin  yields  a  mixture  of  products,  m.  p.  100 — 130°,  which  contain 
amounts  of  bromine  varying  between  those  required  for  the  formulae 
Q,,B,fi^Bv,  and  Q^,B.,f^^^r,.  G.  Y. 

Structure  of  Phenenyltribenzoic  [1:3: 5-Triphenylbenzene- 
2'  :2"  :2"'-tricarboxylic]  Acid.  Giorgio  Errera  {Gazzetta,  1907,  37, 
ii,  618 — 623). — The  author  finds  that  phenenyltribenzoic  acid  (compare 
Gabriel  and  Michael,  Abstr.,  1878,  734)  is  readily  esterified  by 
Fischer's  method,  an  observation  which  supports  the  structure  suggested 
by  the  above  authors.  If  it  were  triphenyltrimesic  acid,  C(5Me3(C02H)3 
(Lanser,  Abstr.,  1899,  i,  916),  it  would  not  be  esterified  by  alcohol  in 
presence  of  sulphuric  acid.  The  author  also  confirms  Michael's 
refutation  (Abstr.,  1906,  i,  518)  of  Manthey's  statement  (Abstr.,  1901, 
i,  31)  that  the  acid  is  2  :  4-diphenylc2/c^obutadiene-l  :  3-dicarboxylic 
acid. 

Triethyl  phenenyltrihenzoate,  CgH3(C6H^'C02Et)3,  was  obtained  only 
as  an  uncrystallisable  gum. 

3:4:5:  ^-Dibenzoylene-l-phenylbenzene-^'-carhoxylic  acid, 
CoH.-C C.C,H, 

CO— c-ch:c(C6H,-co2H)-c-co   ' 

obtained  by  the  action  of  concentrated  sulphuric  acid  on  phenenyltri- 
benzoic acid,  crystallises  from  alcohol  in   golden-yellow,  silky  needles 
containing  lEt-OH  ;  m.  p.  of  alcohol-free  substance,  349 — 350°;  the 
ethyl  ester,  CggHjgO./COgEt,  has  m.  p.  253°.     Another  acid, 
CO— C.C(0,H,.C02H):C.C0 

C,H,-C-CH===:=iC.C6H,  ^'^' 
m.  p.  321°,  is  also  formed  by  the  interaction  of  concentrated  sulphuric 
acid  and  phenenyltribenzoic  acid.  T.  H.  P. 

[Condensation  Products  of  Tannic  Acid  and  Formaldehyde 
with  the  Phenols.]  Hermann  Hildebrandt  (D.K.-P.  188318). — 
Condensation  products  of  tannic  acid,  formaldehyde,  and  the  phenols 
result  when  an  alcoholic  solution  of  the  phenol,  mixed  with  an  aqueous 
solution  of  tannic  acid,  is  treated  successively  with  excess  of  form- 
aldehyde and  concentrated  hydrochloric  acid. 

Tanninphenolmethane,  a  flocculent,  white  powder,  insoluble  in  alcohol 
but    dissolving   in   alkaline   solutions,    does    not    melt    below    240° 
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Tanninthymohnethane    and     hromotanninthymolmethane     are     slightly        1 
coloured  powders,  soluble  in  alcohol,  and  decomposing  respectively  at 
235°  and  200°.     Similar  products  are  obtained  from  bromotannic  acid 
and  formaldehyde  with  phenol,  o-cresol,  and  y8-naphthol.       G.  T.  M. 

Methyl  Tannin.  Josef  Herzig  {Ber,,  1908,  41,  33).— Dekker's 
contention  (Abstr.,  1906,  i,  686)  that  the  author's  analytical  data  for 
methyl  tannin  agree  better  for  a  hexamethyl  derivative,  is  due  to  an 
arithmetical  error.  A  methoxyl  determination,  moreover,  shows  it  to 
be  pentamethyl  tannin.  W.  E. 

Coffee.  I.  K.  Gorter  {Annalen,  1908,  358,  327-348).— The 
account  given  of  the  author's  study  of  the  constituents  of  coffee  extract 
is  prefaced  by  a  resume  of  the  work  of  previous  investigators.  On 
evaporation,  the  alcoholic  extract  of  Liberian  coffee  yields  crystal- 
line potassium-caffeine  chlorogenate,  Q^^^fi-^^c^,{Q^ll^fi^ ^^,2Yijd 
(Payen,  Annalen,  1846,  60,  286),  in  amounts  equivalent  to  3*3%  of  the 
coffee.  This  substance  crystallises  in  almost  white  prisms,  becomes 
yellow  at  150°,  and  brown  at  225°,  but  does  not  melt,  yields  an  alkaline 
ash  on  incineration,  and  loses  caffeine  when  shaken  with  moist  chloro- 
form. Chlorogenic  acid,  Cg^HggOjg,  is  obtained  by  action  of  lead  acetate 
on  the  aqueous  solution  of  the  double  compound  and  treatment  of  the 
precipitated  basic  lead  salt  with  hydrogen  sulphide,  or  by  addition  of 
sulphuric  acid  to  convert  the  potassium  into  the  sulphate  and  extraction 
of  the  caffeine  with  chloroform.  The  acid  crystallises  in  needles, 
m.  p.  206 — 207°,  [ajo-  33*1°,  can  be  titrated  with  alkalis  as  a  dibasic 
acid,  reduces  silver  nitrate  when  heated,  but  has  only  a  slight  action  on 
Fehling's  solution,  gives  colour  reactions  with  the  alkalis  and  alkaline 
earths,  ferric  chloride,  uranyl  acetate,  and  zinc  chloride,  and  does  not 
react  with  semicarbazide  or  phenylhydrazine.     The  calcium, 

032H3A9^^'6-2-H20, 

magnesium,  (SHgO),  zinc,  (5H2O),  lead,  (2H2O),  basic  lead, 

C3.3H3,0,,Pb,2PbO, 
benzidine,  basic  benzidi7ie,  0321133019(012^^2^2)2,101120,  and  strychnine^ 
(C32H380i9)2(C2iH2202N2)3,2H20,  salts  are  described.  G.  Y. 

Tetramethyl-2 : 4-diaminobenzaldehyde.  Franz  Sachs  and 
Ernst  Appenzeller  {Ber.,  1908,  41,  91—108). — The  only  polyamino- 
benzaldehyde  hitherto  known,  obtained  by  Sachs  and  Kempf  (Abstr., 
1902,  i,  682)  by  the  reduction  of  2  :  4-dinitrobenzaldehyde,  showed 
neither  the  properties  of  an  aldehyde  nor  of  a  ?/i-diamine,  owing  to 
internal  condensation  to  an  aldehyde  ammonia  compound.  To  prevent 
such  condensation,  a  diaminobenzaldehyde  has  been  prepared,  in  which 
all  thoj^amine  hydrogens  were  replaced.  Starting  from  m-phenylene- 
tetramethyldiainine,  attempts  were  made  to  obtain  an  aldehyde  by  heat- 
ing it  with  formaldehyde  and  ^>nitrosodimetliylaniline  (Ullmann  and 
Prey),  or  with  formaldehyde  and  an  aromatic  hydroxylamine  or  its 
sulphonic  acid  (Geigy),  but  without  success.  Formaldehyde  does  not 
even  condense  with  the  base  in  presence  of  hydrogen  chloride  to  a 
diphenylmethane  derivative. 
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Alloxanyltetramethyl-ia-phenylenediamhie, 

prepared  by  Pellizari's  method,  forms  colourless,  glistening  crystals, 
which  darken  at  180°,  soften  at  205°,  and  decompose  at  223°.  ,  When 
decomposed  with  hot  sulphuric  acid,  a  small  quantity  of  tetramethyl- 
diaminobenzaldehyde  is  formed.  This  is  more  conveniently  obtained 
by  condensing  the  diamine  with  chloralanhydride  to  tetramethyldi- 
aminophenylhydroxytrichloroethane,  CgH3(NMe2)2*CH(OH)*CCl3,  which, 
without  being  isolated,  is  hydrolysed  by  alkali. 

Tet7'amethyl-2  :  i-diaminohenzaldehyde  is  a  yellow,  oily  liquid  of  a 
resin-like  odour  and  biting,  bitter  taste,  b.  p.  203°/ 14  mm.,  and 
solidifies  to  a  yellow,  hard,  crystalline  mass,  m.  p.  8°. 

The  mercurichloride  crystallises  in  pale  greenish-yellow  tablets  ;  the 
sodium  hydrogen  sulphite  compound  is  a  grey  powder,  m.  p.  105°.  It 
does  not  react  with  hydroxy lamine  or  phenylhydrazine,  nor  is  it 
attacked  by  concentrated  alcoholic  ammonia.  The  pier  ate  sinters  at 
145°,  m.  p.  161 — 162°;  the  semicarhazone,  a  yellowish-white  mass  of 
needles,  has  m.  p.  215°.      Tetramethyldiaminobenzylidenehydrazine, 

C6H3(NMe2)2-CH:N-NH2, 
separates  from  alcohol  in  glistening,  yellow  crystals,  m.  p.  212°. 
•  Ethyl  tetramethyl-m.-dia7ni7iohenzylideiiecyanoacetate, 
C6H3(NMe2)2-CH:C(CN)-C02Et, 
prepared  by  condensation  of  the  acid  with   ethyl  cyanoacetate,  forms 
yellow,  glistening  crystals,  m.  p.  110 — 112°.   Tetramethyl-2  : 4:-diamino- 
benzylidenecicetophe7ione,    CgH3(NMe2)2*CH!CH*COPh,    is    a    reddish- 
yellow  oil,  of  which  the  pic7'ate  crystallises  in  orange  needles,  which 
sinter  at  158°,  m.  p.  163°. 

Tetramethyldiami7iobenz7jlide7iemalo7iitrlle,  C^.H3(NMe2)2'CH'C(CN)2, 
crystallises  in  orange-yellow  needles,  m.  p.  166°. 

I'et7'a7nethyl-2  : 4:-diaminobenzylidene-p-7iitrobe7izyl  cyanide, 
C6H3(NMe2)2-CH:C(CN)-C6H4-N02, 
forms  glistening,  red  needles,  m.  p.  170°. 

4  -  Tetramethyl-2' :  ^' -diaTninobenzylidene  -  1  -  phen7jl  -  3  -  methjl  -  5- 

C6H3(NMe2)2-CH:C— CO^^,^^ 
pyrazolone,      "    ^^         ^  ^  \       ^     ">iNrh,  prepared  by   condensa- 

tion of  the  aldehyde  with  phenylmethylpyrazolone,  forms  minute,  matted, 
reddish-yellow  needles,  m.  p.  181°. 

Tetramethyl-^  :  i:-diaminobenzylide7ierhodanic  acid, 

C,H3(NMe,),-0H:C<g_^l,g  , 

separates  in  microscopic,  red  needles,  which  sinter  at  198°,  and  slowly 
melt  at  208°.  * 

On  mixing  the  dilute  hydrochloric  acid  solution  of  the  components 
and  warming,  the  aldehyde  gives  with  phloroglucinol  a  very  charac- 
teristic, red  hydrochloride,  C^H3(NMe2)2-CH[C6H:2(OH)3]2,2HCl,  which 
has  no  melting  point,  and  is  insoluble  in  all  solvents  but  pyridine  or 
acetic  acid,  but  dissolves  in  alkali  hydroxides  to  a  red  solution  with 
green  fluorescence.  The  free  base  is  a  brown^  indistinctly  cry>staUine 
substance,  which  becomes  lighter  in  colour  when  dried,  and  analysis 
indicates  partial  elimination  of  water,  forming  C23H24O5N2. 
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The  aldehyde  reacts  with  a  diazotised  solution  of  y^i-nitroaniline, 
forming  Tii-nitrohenzeneazotetramethyl-2  :  ^-diaminohenzcddehyde, 

N02-C6H4-N:N-C6H2(NMe2)2-CHO, 
a  brownish-yellow  powder,  m.  p.  158°. 

By  reaction  with  magnesium  ethyl  bromide,  tetramethyldiamino- 
jyhenylethylcarhinol  is  formed  as  an  oil,  which  on  distillation  yields 
propenyltetramethyl-vti-phenylenediamine,  a  yellow  oil  which  crystal- 
lises when  cooled,  but  melts  at  the  room  temperature.  The  picrate 
forms  intensely  yellow,  microscopic  crystals,  which  sinter  at  138°, 
m.  p.  142°. 

Teti^amethyl-^  :  i-diaminotriphenylmethane  forms  pale  brown  tablets, 
m.  p.  122—123°.  E.  F.  A. 

^-Tolylacetaldehyde  and  its  Derivatives.  K.  Kling  {Bull. 
Acad.  Sci.  Cracow,  1907,  448 — 453.  Compare  Auwers  and  Keil, 
Abstr.,  1903,  i,  100,  mO).~^Tolylacetaldehyde,  ^.H.jMe-CHg-CHO, 
is  obtained  on  distilling  barium  ^-tolylacetate  with  barium  formate 
under  17 — 50  mm.  pressure.  It  forms  a  white,  cryhtalline  substance, 
m.  p.  about  40°,  b.  p.  221— 222°/760  mm.  (partial  decomp.)  or 
109°/17  mm.,  has  a  characteristic  odour,  gives  Tollens'  aldehyde 
reaction,  is  oxidised  slowly  on  exposure  to  air,  forming  /)-tolylacetic 
acid,  and  forms  an  additive  compound  with  sodium  hydrogen  sulphite. 
The  aldoxime,  CgHj^ON,  crystallises  in  colourless  prisms,  m.  p. 
126—126-5°.  The' thiosemicarbazone,  CoR^Q.^-li^Jl'CS'^TI.^,  crystallises 
in  colourless,  rhombic  scales,  and  forms  a  silver  salt,  Cj^jHjgNgSAg, 
which  was  analysed.  Reduction  of  the  aldehyde  or  the  acid  in  alcoholic 
sulphuric  acid  solution,  with  a  lead  cathode  and  an  electric  current  of 
2*6  amperes  per  sq.  dm.  density,  at  20 — 40°  leads  to  the  formation  of 
primary  jo-tolylethyl  alcohol,  CgH^Me-CHg-CHg-OH,  b.  p.  244—245°. 
Ciesielski's  product,  b.  p.  220—221°  (Abstr.,  1907,  i,  409),  was  probably 
a  mixture  of  the  primary  and  secondary  alcohols.  G.  Y. 

A  Method  of  Preparation  of  Cyclic  Aldehydes.  Savariau 
{Compt.  rend.,  1908,  146,  297— 298).— Blaise  and  Bagard  (Abstr., 
1904,  i,  369)  have  shown  that  acyclic  acid-alcohols  are  decomposed  by 
heat,  giving  aldehydes.  The  author  has  applied  this  method  to  the 
preparation  of  cyclic  aldehydes.  Aryl  organo-magnesium  compounds 
condense  with  chloral,  giving  trichloro-secondary  aryl  alcohols,  which 
are  transformed  by  alkalis  into  acid-alcohols,  or,  in  some  cases,  into  the 
aldehydes  themselves.  Jocitsch's  yS^S^S-trichloro-a-phenylethyl  alcohol, 
CClg'CHPh'OH,  when  boiled  with  a  saturated  solution  of  potassium 
carbonate,  gives  benzaldehyde,  chloroform,  and  phenylglycollic 
acid  (65%).  The  latter  when  heated  gives  47%  of  benzaldehyde,  and 
leaves  a  residue  containing  diphenylmaleic  anhydride,  formed  by 
condensation,  and  phenylacetic  acid,  probably  resulting  from  the 
reduction  of  phenylglycollic  acid  by  the  formic  acid  produced  in  its 
decomposition. 

Chloral  condenses  with  the  magnesium  derivative  of  bromo-;? -xylene, 
giving  ppp-trichloro-a-xylylethyl  alcohol,  CCl3*OH(C(.H3Me2)*OH,  a 
light  yellow,  viscous  liquid,  b.  p.    15 8°/ 10  mm.,  which  on  prolonged 
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boiling  with  potassium  carbonate  solution  gives  xylylaldehyde, 
CgHgMeg-CHO  (compare  Bouveault,  Abstr.,  1899,  i,  286;  Harding 
and  Cohen,  Abstr.,  1901,  i,  725).  The  following  derivatives  of  this 
aldehyde  are  described  :  semicarhazone,  fine,  white  needles,  m.  p.  217°  ; 
•\^-nitrophenylhydrazone,  small,  red  crystals,  m.  p.  182°  ;  phenylbenzyl- 
hydrazone,  small,  light  yellow  needles,  m.  p.  103° ;  ip-xylylidene- 
^-naphthylamine,  nacreous  lamellae,  m.  p.  86 — 87°,  and  p-xylylidene- 
cyanoacetic  acid,  m.  p.  174°.  E.  H. 

Friedel  and  Crafts'  Reaction.  VIII.  Successive  Substitu- 
tion of  the  Atoms  of  Chlorine  in  Carbon  Tetrachloride  by 
Aromatic  Groups.  Jacob  B(3eseken  {Mec.  trav.  chim.,  1908,  27, 
5 — 9), — The  fact  that  the  chief  product  of  the  action  of  benzene  on 
carbon  tetrachloride  in  the  presence  of  aluminium  chloride  is  dichloro- 
diphenylmethane  and  that  no  trace  of  trichlorophenylmethane  can  be 
detected  (Abstr.,  1905,  i,  423,  583)  can  be  explained  either  by  the 
simultaneous  substitution  of  the  first  two  atoms  of  chlorine,  or  by  the 
rapidity  of  the  second  of  the  two  reactions  :  CCI4  + CgHg  =  CPhCl3  + 
IlCl ;  CPhClg  +  CfiHg  +  CPhgClg  +  HCl. 

By  reacting  with  carbon  tetrachloride  in  the  presence  of  aluminium 
chloride  and  subsequent  heating  of  the  product  with  a  mixture  of 
sulphuric  and  glacial  acetic  acids,  o-dichlorobenzene  gives  3  :  4-dichloro- 
benzoic  acid  and  3 :  i  :3' :4:'-tetrachlorobenzophenone,  m.  p.  142°; 
m-dichlorobenzene  gives  2  :  4-dichlorobenzoic  acid  and  2:4:2':  i'-tetra- 
chlorohenzophenone,  m.  p.  78° ;  jt?-dichlorobenzene  gives  2  :  5-dichloro- 
benzoic  acid  and  Norris  and  Green's  2:5:2':  5'-tetrachlorobenzophen- 
one  (Abstr.,  1902,  i,  379);  whilst  jo-dibromobenzene  gives  2  :5-dibromo- 
benzoic  acid.  The  yields  of  the  acids  are  small.  The  conclusion  is 
drawn  that  the  second  explanation  is  correct,  and  this  is  in  accordance 
with  many  other  reactions  of  carbon  tetrachloride  (compare  Besson, 
Abstr.,  1894,  i,  481  ;  Goldschmidt,  Abstr.,  1881,  707  ;  Eadziszewski, 
Abstr.,  1884,  1133;  Klason,  Abstr.,  1887,  1015).  E.  H. 

Friedel  and  Crafts'  Reaction.  IX.  Condensation  of  the 
Dihalogen  Derivatives  of  Benzene  with  Acetyl  and  Benzoyl 
Chlorides  under  the  Influence  of  Aluminium  Chloride. 
Jacob  Boeseken  {Rec.  trav.  chim.,  1908,  27,  10 — 15). — When  a 
mixture  of  a  benzene  derivative  with  an  acyl  chloride  is  acted  on  by 
aluminium  chloride,  two  distinct  reactions  may  take  place  :  (1)  Friedel 
and  Crafts'  reaction;  (2)  Combe's  condensation  (Abstr.,  1887,  127), 
thus : 

3CH3-COC1  +  AICI3  =  CH3-CO-CH2-CO-CH2-COCl,AlCl3  +  2HC1. 
These  two  reactions  generally  have  very  different  velocities ;  in  the 
case  of  the  benzene  derivatives,  in  which  the  substituting  group 
increases  the  activity  of  the  remaining  hydrogen  atoms  of  the  benzene 
nucleus,  the  second  reaction  is  so  slow  as  to  be  practically  non-existent, 
but,  when  the  substituting  group  diminishes  the  activity  of  the 
hydrogen  atoms,  the  velocity  of  Friedel  and  Crafts'  reaction  my  become 
equal  to,  or  less  than,  that  of  the  second  condensation.  The 
condensation  of  polyhalide  derivatives  of  benzene  with  acetyl  chloride 
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is  an  instance  of  the  latter  kind,  the  second  reaction  having  the 
greater  velocity,  in  consequence  of  which  only  very  small  quantities  of 
the  ketones  are  formed.  o-Dichlorobenzene  gives  2%  of  o-dichloro- 
acetopbenone,  whilst  7W-dichlorobenzene  gives  only  0*4%  of  the 
corresponding  ketone,  and  other  polyhalogenbenzenes  give  no  trace  of 
ketone  (identifiable  by  oxidation).  On  the  other  hand,  benzoyl 
chloride,  which  does  not  react  with  aluminium  chloride  below  170°, 
condenses  with  o-  and  m-dichloro-  and  dibromo-benzenes,  giving 
80 — 90%  yields  of  the  dichloro-  and  dibromo-benzophenones. 
jt?-Dichloro-  or  dibromo-benzene  is  not  attacked  below  200°,  at  which 
temperature  a  black,  tarry  product  results.  E.  H. 

Hydrolysis  of  Phenolic  Ethers.  Richard  Stoermer  and,  in 
part,  E.  Friderici  and  H.  Altgelt  {Ber.,  1908,  41,  321—324. 
Compare  Auwers,  Abstr.,  1907,  i,  919,  1033). — o-Hydroxybenzophen- 
one  cannot  be  obtained  by  boiling  the  methyl  ether  with  concentrated 
hydrochloric  acid  (Edelstein  and  Kostanecki,  Abstr.,  1905,  i,  460), 
and  even  at  120°  only  a  small  amount  is  formed.  The  hydroxy-ketone 
may  be  obtained  quite  readily  by  dissolving  the  methoxy-compound  in 
four  times  its  weight  of  glacial  acetic  acid,  adding  concentrated  hydro- 
bromic  acid  (48%)  so  long  as  the  ketone  is  not  precipitated,  and  then 
boiling  the  mixture  for  TS  hours.  The  product  is  diluted,  neutralised 
with  sodium  carbonate,  and  extracted  with  ether.  jo-Methoxybenzo- 
phenone,  o-^;-dianisyl  ketone,  anisole,  ^-bromoanisole,  o-bromoanisole, 
anisic  acid,  and  phenyl-/)-anisylpropylene  are  readily  hydrolysed; 
^;-methoxybenzophenone  yields  28*6%  of  the  hydroxy-compound  after 
two  hours.  Vanillin  yields  38%  of  protocatechualdehyde,and  w-methoxy- 
benzophenone  only  a  small  amount  of  hydroxybenzophenone,  whereas 
o-methoxybenzaldehyde  and  dianisylethylene  yield  resins.       J.  J.  S. 

2  : 5-Dihydroxybenzophenone.  Josef  Herzig  and  Br.  Hofmann 
{Ber.,  1908,  41,  143 — 145). — 2  :  5-Dimethoxybenzophenone  is  pure 
white,  as  recorded  byHantzsch  and  Blackler  (Abstr.,  1906,  i,  857),  and 
not  yellow  as  stated  by  Kauffmann  and  Grombach  (Abstr.,  1906,  i, 
283) ;  the  latter  authors'  statement  that  this  compound  cannot  be  con- 
verted by  hydriodic  acid  into  2  :  5-dihydroxybenzophenone  is  incorrect. 
The  monomethyl  ether  obtained  by  the  partial  hydrolysis  of  2  : 5-di- 
methoxybenzophenone  and  described  by  Kauffmann  and  Grombach 
{loc.  cit.)  as  5-hydroxy-2-methoxybenzophenone  may  also  be  prepared 
by  the  action  of  diazomethane  on  2  :  5-dihydroxybenzophenone-  Since 
it  is  formed  in  this  manner  and  is,  moreover,  yellow  and  but  sparingly 
soluble  in  alkalis,  the  authors  consider  it  probable  that  this  compound 
is  really  2-hydroxy-^-methoxyhenzophenone  (compare  Herzig,  Abstr., 
1891,  1349;  Graebe  and  Eichengrun,  Abstr.,  1892,  1224). 

W.  H.  G. 

Preparation  and  Purification  of  Tetrachlorobenzoquinone 
(Chloroanil)  and  Tetrachloroquinol  (Hydrochloroanil).  Louis 
BouvEAULT  [Ann.  Ghim.  Phys.,  1908,  [viii],  13,  142 — 144.  Compare 
Abstr.,  1899,  i,  790). — When  commercial  chloroanil  (Schuchardt)  dis- 
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solved  in  fuming  nitric  acid  is  treated  with  potassium  chlorate,  the 
lower  chloro-derivatives  of  quinone,  which  constitute  the  chief  impurity, 
are  converted  into  higher  chloro-derivatives,  and  a  mixture  of  tri-  and 
tetra-chlorobenzoquinones  containing  traces  of  the  mono-  and  di-chloro- 
derivatives  is  obtained.  After  removing  the  latter  by  distillation  in 
steam,  the  mixture  is  dissolved  in  acetic  acid  and  saturated  with  dry 
hydrogen  chloride  ;  this  converts  the  trichlorobenzoquinone  into  tetra- 
chloroquinol,  and  the  resulting  mixture  of  tetrachloroquinol  and  tetra- 
chlorobenzoquinone  can  be  converted  into  the  quinol  derivative  by 
reduction  with  stannous  chloride,  or  into  the  quinone  derivative  by 
oxidation  with  nitric  acid,  the  final  product  in  each  case  weighing 
more  than  the  original  crude  substance.  M.  A.  W. 

Tribromoniethoxy-o-benzoquinone  Methylhemiacetal.  C. 
LoRiNG  Jackson  and  H.  A.  Flint  {Amer.  Ghem.  J.,  1908,  39,  80 — 87) 
— It  was  shown  by  Jackson  and  MacLaurin  (Abstr.,  1907,  i,  856)  that 
tetrachloro-  and  tetrabromo-o-quinones  behave  differently  towards 
methyl  alcohol,  and  this  was  attributed  to  the  chlorine  of  the  former 
substance  being  attacked  whilst  the  bromine  of  the  latter  was  not.  It 
is  now  found,  however,  that,  although  the  halogen  of  the  tetrabromo- 
compound  is  much  less  liable  to  attack  than  that  of  the  tetrachloro- 
compound,  it  is  affected  to  a  very  small  extent.  This  has  been  proved 
by  the  observation  that  when  the  tetrabromo-compound  is  treated  with 
cold  methyl  alcohol,  a  small  quantity  of  ti^ihromomethoxy-o-benzoquin- 
one  methylhemiacetal,  OH'CgBr30(OMe)2,  m.  p.  138°,  is  produced  and 
crystallises  in  yellow  plates.  This  substaDce  is  obtained  as  the  main 
product  when  tetrabromo-o-benzoquinone  is  boiled  with  methyl  alcohol 
for  one  and  a-half  to  two  hours.  The  acetyl  derivative,  m.  p.  158°, 
forms  pale  yellow  crystals,  and  yields  a  lohenylhydrazone,  m.  p.  205°, 
which  crystallises  in  nearly  white  needles.  When  the  hemiacetal  is 
heated  with  hydrobromic  acid,  it  is  converted  into  tribromohydroxy-^- 
henzoqumone,  CgBr302'OH,  m.  p.  205°,  which  forms  red  plates.  If 
hydrochloric  acid  is  used  instead  of  hydrobromic  acid,  a  mixture  of 
trichloro-  and  tribromo-hydroxy-^-quinones  is  produced.  E.  G. 

[Direct  Production  of  Alizarin  from  Anthraquinone.] 
Badische  Anilin-  und  Soda-Fabrik  (D.R.-P.  116526). — In  the  technical 
production  of  alizarin  from  anthraquinone,  the  sulphonation  sometimes 
proceeds  to  the  extent  of  forming  a  certain  proportion  of  disulphonic 
acid  which  either  entails  a  separation  of  the  sulphonic  acids  or  leads 
to  the  contamination  of  the  final  product  with  trihydroxyanthra- 
quinones. 

It  has  now  beem found  that  anthraquinone  maybe  converted  readily 
into  alizarin  by  one  operation,  the  product  being  free  from  by-products 
and  furnishing  a  remarkablyjblue  shade  of  alizarin-red.  One  hundred 
parts  of  anthraquinone  are  mixed  with  a  solution  of  300  parts  of 
sodium  or  potassium  hydroxide  and  20  to  30  parts  of  sodium  chlorate 
in  100  parts  of  water,  and  heated  to  200°  either  in  an  open  vessel  or  in 
an  autoclave. until  the  oxidising  agent  is  expended.  The  mass  must 
be  stirred  until  the  operation  is  complete.  The  product  is  dissolved  in 
water,  and    the  hydroxyanthranol  present  re-converted    into   anthra- 


192  ABSTRACTS   OF   CHEMICAL   PAPERS. 

quinone  by  a  current  of  air.  The  alizarin  is  then  precipitated  by  milk 
of  lime,  the  calcium  salt  decomposed  with  hydrochloric  acid,  and  the 
alizarin  freed  from  anthraquinone  by  dissolving  in  dilute  aqueous 
sodium  hydroxide. 

In  this  operation,  sodium  chlorate  may  be  replaced  by  other  oxidising 
agents,  such  as  the  peroxides  of  sodium,  barium,  manganese,  or  lead. 

G.  T.  M. 


Preparation  of  Dichloroanthraflavic  Acid.  E.  Wedekind  &  Co. 
(D.R.-P.  187685). — Anthraflavic  acid  cannot  be  chlorinated  in  dilute 
acid  solution,  but  when  suspended  in  a  mixture  of  160  parts  of  50% 
sulphuric  acid  heated  at  120°,  it  is  readily  converted  into  a  new 
dichloroanthraflavic  acid  (m.  p.  362 — 364°),  which  yields  a  diacetaie, 
m.  p.  292°,  and  dibenzoate,  m.  p.  318 — 320°.  Although  these  constants 
agree  with  the  data  obtained  for  the  dichloroanthraflavic  acid  and  its 
derivatives  produced  by  the  action  of  alkaline  hypochlorite  on  anthra- 
flavic acid,  yet  the  solubilities  of  the  two  series  of  substances  are  quite 
different  (compare  Abstr.,  1904,  i,  813).  G.  T.  M. 

[Preparation    of    Amino-derivatives    of    Anthrachrysone.] 

Farbwerke   vorm.  Meister,  Lucius,'&  Bruning  (D.K.-P.  188189). — 

Anthrachrysone  (110  parts)  dissolved  in  180  parts  of  30%  diethylamine 

and    1500    parts    of    water,    and    treated    with    60    parts    of    40% 

formaldehyde  at  the  ordinary  temperature,  rapidly  undergoes  trans- 

^-pr  formation  into   the    diamine 

y\^  yv  (annexed     formula),     which 

0H[       ] — CO — f      I'CHg'NEtg     separates  as  a  mass  of  orango- 

NEt2-CH2-i       J— CO— i       JOH  red    crystals    with    a     blue 

^^Jtt  reflex.       The      diethylamine 

may  be  replaced  by  ammonia, 
methylamine,  ethylamine,  dimethylamine,  or  benzylamine.  The 
diamines  thus  produced  are  all  of  the  above  type,  and  have  the  same 
general  properties  ;  they  are  orange-red,  crystalline  powders,  scarcely 
soluble  in  water  or  the  volatile  organic  solvents,  but  dissolving  in 
aqueous  alkali  hydroxides  or  acids,  or  in  concentrated  sulphuric  acid, 
to  yellow  solutions.  They  crystallise  in  well  defined  forms  from 
chlorobenzene,  but  have  no  definite  melting  point.  G.  T.  M. 

[Thio-derivatives  of  Anthraquinone.]  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.K-P.  188605).— 4  : 8-Dithiol-l  :5- 
dihydroxyanthraquinone,  when  heated  with  aromatic  amines,  such  as 
aniline  or  ^-toluidine  in  the  presence  of  boric  acid,  gives  rise  to  a  green, 
crystalline  condensation  product,  which  contains  the  original  sulphur 
entirely  in  the    sulphide   condition,  and    has  the  empirical   formula 

OH'CgllgS^^p^^CjjHgS'OH.     This  substance   on   sulphonation  with 

fuming  acid  (10%  SOg)  gives  rise  to  a  soluble  colouring  matter,  which 
furnishes  very  fast  shades  of  green  on  unmordanted  wool. 

G.  T.  M. 
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Preparation   of    Hydroxybenzanthrones.      Badische   Anilin- 

UND  Soda-Fabrik  (D.R.-P.  187495.  Compare  Abstr.,  1906,  i,  889  ; 
1907,  i,  324). — Further  examination  of  the  benzanthrone  condensation 
has  shown  that  the  mono-  and  poly-anthraquinones  and  their  hydro- 
genated  derivatives,  such  as  jS-hydroxyanthranol  and  leucoquinizarin, 
condense  with  glycerol  to  furnish  hydroxybenzanthrones.  The  con- 
densation is  conveniently  effected  in  sulphuric  acid,  and  proceeds 
most  readily  with  the  hydrogenated  derivatives  of  the  hydroxy- 
anthraquinones ;  when,  however,  the  latter  are  employed,  it  is  preferable 
to  introduce  reducing  agents,  such  as  ferrous  sulphate,  zinc,  tin,  or 
aniline  sulphate. 

\-Hydroxyhenzanthronef  yellow  needles,  m.  p.  179*5°,  was  obtained 
by  heating  together,  at  150°,  1-hydroxyanthraquinone,  glycerol, 
aniline  sulphate,  and  concentrated  sulphuric  acid.  2-Hydroxy- 
benzanthrone,  small  yellow  crystals,  m.  p.  291°,  was  prepared  from 
2-hydroxyanthranol,  glycerol,  and  concentrated  sulphuric  acid  at  150°, 
or  with  zinc  chloride  as  the  condensing  agent  at  180°.  G.  T.  M. 

[Chlorination  of  Dianthraquinonyl  Derivatives.]  Badische 
Anilin-und  Soda-Fabrik  (D.R.-P.  186596.  Compare  Abstr.,  1907,  i, 
226). — The  condensation  product  of  2  :  2'-dimethyl-l  :  I'-dianthra- 
quinonyl  can  be  chlorinated  either  with  free  chlorine  or  sulphonyl 
chloride  when  nitrobenzene  is  employed  as  a  diluent  at  the  ordinary 
temperature.  Gr.  T.  M. 

Establishment  of  the  Constitutional  Formula  of  Penchone. 

Louis  Bouveault  and  Levallois  {Compt.  rend.,  1908,  146,  180 — 183). 
— Since  fenchone  is  a  saturated  ketone  derived  from  the  hydrocarbon 
CjoHjg,  which  is  therefore  dicyclic,  whilst  Semmler's  dihydrofencholen- 
amide  (Abstr.,  1906,  i,  681)  is  the  amide  of  the  acid  C9Hi^-C02H 
derived  from  the  saturated  hydrocarbon  CgHjg,  necessarily  monocyclic, 
the  fixation  of  ammonia  in  the  action  of  sodamide  on  fenchone  has 
resulted  in  the  rupture  of  one  of  the  two  chains  in  the  ketone.  When 
dihydrofencholenamide  is  treated  with  bromine  and  alkali,  instead  of 
the  expected  amine,  CgHjy'NHg,  for  which  the  name  aminoapofenchane 
is  proposed,  difi^ojenchylcarhamide,  CO(NH*C9Hjij.)2,  crystals,  m.  p. 
168 — 169°,  is  formed.  This,  when  heated  with  boiling  50%  sulphuric 
acid,  decomposes,  thus  :  CO(NH-C9Hi7)2  +  H2S04  =  C02  +  (NH4)2S04  + 
2C()Hjg,  giving  the  hydrocarbon  apo/encAene,  C9Hjg,H20,  a  liquid,  b.  p. 
143°,  r)4  0'812,  tto  62°,  with  a  terpenic  odour,  which  forms  a  hydro- 
chloride, b.  p.  60°/8  mm.,  D^^  0-9275.  The  separation  of  ammonia  in 
this  decomposition  suggests  that  the  NH2  is  attached  to  a  tertiary 
carbon  atom.  Wh§n  oxidised  with  neutral  potassium  permanganate 
solution,  a/?ofenchene  gives  a  ketonic  acid,  C^H^gOg,  which  forms  a 
semicarhazone,  m.  p.  175 — 177°.  The  ketonic  acid  contains  the  acetyl 
group,  and  when  treated  with  alkali  and  bromine  is  transformed  into 
bromoform  and  /3-isopropylglutaric  acid.  Siuce  the  latter  is  symmetrical, 
the  ketonic  acid  must  have  the  constitution 


COMe-CH2-CHPr^-CH2-C02H, 


CMe-CH2. 


whence  the  formula  of  ajoofenchene  is  deduced  as  N  p>-CHPr^, 
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its  oxidation  being  represented  by 

Accordingly,  aminortpofenchace  must  have  the  formula 


NHg-CMe-CHg, 


>CHPr^ 


CH,-CH2 

.      ,    .  ..   .1     ^NH,-C0-CMe-CH2^^„^ 

and  dihydrofencholenamide  that,         -  I  ''p>CHPr^,  proposed 

by  Semmler.     This  work   deciJes  definitely  against  Wallach's  and  in 

CMe 


favour  of    Semmler's   formula,   I  ^  CH,    ' -..    ,  for  fenchone. 

\  / 

\/ 
CH 

E.  H. 

Action  of  Ozone  on  Pinene.     Carl  D.  Harries  and  Heinrich 
Neresheimer  (Ber.,  1908,  41,  38—42.    Compare  Abstr.,  1906,  i,  833). 
— A  solution  of  pinene  in  carbon  tetrachloride  yields,  on  treatment 
with  ozone,  a  mixture  of  two  ozonides.     About   10%  of  the  hydro- 
carbon   is   converted    into  pinene  peo'ozonide,  forming   small,  elastic 
lumps    insoluble    in    all    ordinary  solvents ;  it    approximately    corre- 
sponds   in    composition  with   the    formula    C^qH^qO^,  decomposes    at 
80 — 85°,    and,  when    decomposed    with    water,  yields    liquid    pinonic 
acid   (Tiemann  and   Kerschbaum,  Abstr,,  1900,  i,  625),  the  semicarb- 
azone  of  which  has  m.  p.  204°.     It  changes  into  a  thick,  colourless 
oil    when  kept  a  few  days  in  a    desiccator ;    this  oil    is    a    mixture 
of    the    solid    ozonide  with  a  liquid  ozonide.      The  latter  compound, 
pinene  ozonide^  C^oHj^-Og,  is  the  chief  product  of  the  action  of  ozone  on 
pinene;  it  is  a  colourless  oil,  [ajo  +  11°40'  (52-45%  solution  in  chloro- 
Q.Q      form),  Df  1-310,  and  is  soluble  in  most 
/  \q      solvents.     When  boiled  with  water  or 
/       \rnvi~         "^"-^^ '        ^^%  aqueous  potassium    hydroxide  or 
^^2\  /G^^®2        ^^Cll  distilled  under    12    mm.    pressure,    it 

^'^  ^    2  yields  an  aldehydic  substance,  probably 

pinonaldehyde  and  liquid  pinonic  acid,  b.  p.  178 — 180°,  D^^  1*108, 
[a]^"  + 12°56',  the  semicarbazone  of  which  gave  m.  p.  203 — 204° 
(compare  Tiemann  and  Semmler,  Abstr.,  1896,  i,  308).  Since  the 
ozonide  yields  pinonic  acid,  it  probably  has  the  annexed  formula. 

W.  H.  G. 

Constitution  of  Essential  Oils.  Derivatives  and  Constitu- 
tion of  Santene.  Friedrich  W.  Semmler  and  Konrad  Bartelt 
{Ber.,  1908,  41,  125—130.  Compare  Abstr.,  1907,  i,  703,  1062; 
1908,  i,  38). — Teresantalic  acid  is  tricyclic,  but  the  constitution  of  the 
bicyclic  santene  has  not  been  fixed,  the  position  of  the  double  linking 
being  still  undetermined. 
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The  henzylidene  derivative  of  7r-norcamphor  (Abstr.,  1907,  i,  1062), 
Ci6Hi80,has  b.  p.  182— 184710  mm.,D20  1-041, Wp  1-57516  ;  on  oxidation 
with  permanganate  in  acetone  solution,  7r-worcaw?;p/ioWc  acid,  C^Hj^O^,  is 
obtained,  m.  p.  170—171°.  The  dimethyl  ester  has  b.  p.  120—123°/ 
9  mm.,  D^o  1*078,  Ji^  1*46459;  the  anhydride  separates  in  plates, 
m.  p.  107°.  IT- Nor  Garnishor  oxime  has  b.  p.  116 — 120°/9  mm.,  D'^^ 
1-012,  Wjj  1*49856  ;  it  is  reduced  by  sodium  in  ethyl  alcohol  to 
Tv-norhornylamine,  CgHi^N,  b.  p.  69°/10  mm.,  D^o  0*9163,  rij,  1*47642, 
which  becomes  solid  when  cooled,  but  melts  again  at  the  temperature 
of  the  hand.  The  picrate  has  m.  p.  208°  ;  the  oxcdate  decomposes  at 
280°,  and  the  hydrochloride  has  m.  p.  272°  (decomp.).  Tr-Norcamfho- 
lenic  acid  nitrile,  CgH^gN,  prepared  by  heating  norcamphoroxime  with 
sulphuric  acid,  has  b.  p.  82—8379  mm.,  D^o  0*95,  n^  1*472  ;  the  acid, 
C9H14O2,  has  b.  p.  132—134710  mm.,  D20  1  014,  n^  1*47936. 

Norborneol  with  phosphorus  pentachloride  yields  a  chloride,  b.  p. 
72_73°/10  mm.,  D^o  1-010,  w^  1*48422,  m.  p.  59—61°.  Alcoholic 
potassium  hydroxide  eliminates  hydrogen  chloride  from  this  with  ease, 
forming  norcamphene,  b.  p.  33— 35°/10  mm.,  D^^  0*8677,  rij,  1*46658, 
which  is  identical  with  santene,  as  proved  by  the  oxidation  to  the 
diketone,  CqHkO^,  b.  p.  119— 124710  mm.,  D^s  i*031,  72^  1*47250, 
whereby  an  acid,  m.  p.  149 — 151°,  is  also  formed.  When  heated  with 
formic  acid,  santene  gives  the  7r-norborneol  formate  already  described 
(loc.  cit.),  but  differing  from  this  in  being  optically  inactive.  This 
formate,  on  hydrolysis,  yields  7r-norborneol.  There  is  a  close  analogy 
between  the  intercon version  of  campheneand  isoborneol,  and  of  santene 
and  TT-norborneol.  The  santenol  described  by  Aschan  (this  vol.,  i,  94) 
is  regarded  as  identical  with  7r-norborneol.  E.  F.  A. 

Constituents  of  Essential  Oils.  Elucidation  of  the  Con- 
stitution of  Santene,  CgHj^.  Friederich  W.  Semmler  and 
KoNRAD  Bartelt  {Ber.,  1908,  41,  385— 389).— The  results  obtained 
on  progressive  oxidation  of  santene  confirm  the  constitution  previously 
suggested  for  this  hydrocarbon  (this  vol.,  i,  37,  92).  When  treated 
with  bromine  in  sodium  hydroxide  solution,  the  diketone,  formed  on 
oxidation  of  santene  with  ozone  or  potassium  permanganate  (loc.  cit.), 
yields  c2/c?opentane^ra7isdicarboxylic  acid,  m.  p.  86"^  (Pospischill, 
Abstr.,  1898,  i,  636).  The  methyl  ester  of  the  czVacid  has  b.  p. 
118— 120°/9    mm.,    n^     1*4576,    D^^     -^.^^^      j^    follows    that     the 

diketone    must    be    represented    by  the    formula   CiHg*^  Att^j 

C'xiAc*01l2 

CMe-CH— CH, 

II         I  (     "^ 

I        CH2     I      ,   by  resolution    of    the 

CMe-CH— CH2 

ethylene  linking.  Structural  formula?  are  given  showing  the  relation 
of  santene  to  teresantalic  acid,  7r-norborneol,  7r-norborneol  chloride, 
and  the  diketone  with  its  oxidation  product.  G.  Y. 

Thujene  and  Carvestrene  Dihydrohaloids.  Iwan  L. 
KoNDAKOFF  (J.  pr.  Chem.,  1908,  [ii],  77,  135 — 140.  Compare 
Abstr.,   1904,   i,   438,   755,   756;  1907,  1,   329).— The  nature  of  the 
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dihydrohaloids  obtained  from  thujene  is  discussed  in  the  light  of  the 
results  obtained  by  Wallach  (Abstr.,  1907,  i,  64,  227,  228,  229,  1058, 
1061)and  by  Semmler  (Abstr.,  1907,  i,  145,  329,  714).  These  sub- 
stances, previously  conceived  as  dipentene  dihydrohaloids,  are  now 
considered  to  be  derivatives  of  terpinene.  The  liquid  dihydrochloride 
and  dihydrobromide  are  the  cis-,  and  the  solid  isomerides  the  trans-, 
modifications.  Terpinene,  prepared  from  the  ^ra7is-dihydrochloride, 
hash.  p.  174—178°,  J)'"'  0-8444,  nj,  1-4798,  and  is  optically  inactive 
(compare  Abstr.,  1904,  i,  438).  Tschugaeff's  and  Wallach's  terpinenes, 
obtained  by  treating  the  dihydrohaloids  with  quinoline  and  aniline 
respectively,  are  probably  partially  isomerised  (Abstr.,  1900,  i,  104). 
The  dihydrobromide  prepared  from  carvestrene  is  found  to  be  identical 
with  that  obtained  from  thujene.  G.  Y. 

Essential  Oil  of  Brassica  rapa  var.  rapifera.  Max  Kuntze 
(Arch.  Pharm.,  1907,  245,  660— 661).— Treatment  with  alcoholic 
ammonia  yielded  phenylethylenethiocarbamide,  already  observed  in 
other  Gruciferae  and  in  Reseda.  G.  B. 

Essential  Oil  of  Cardamine  amara.  Max  Kuntze  (Arch. 
Pharm.,  1907,  245,  657—659). — A  slightly  impure  thiocarbamide, 
obtained  from  this  oil  by  treatment  with  alcoholic  ammonia,  was 
identified  as  c?-butylthiocarbamide,  already  described  by  Urban  (Abstr., 
1904,  i,  376).  G.  B. 

Essential  Oil  of  Magnolia  kobus.  Eug^jne  Charabot  and  G. 
Laloue  (Compt.  rend.,  1908,  146,  183--185). — From  a  specimen  of 
the  essential  oil  of  Magnolia  kobus  haviog  a-l°20'  (100  mm.), 
D^^  0*9432,  the  authors  have  isolated  citral  (about  15%)  and  anethole, 
which  is  the  chief  constituent.  They  suspect  the  presence  of  a  small 
quantity  of  estragole.  E.  H. 

A  False  Euphorbium  Resin.  Alexander  Tschirch  and  Carl 
Leuchtenberger  (Arch.  Pharm.,  1907,  245,  690 — 700). — A  com- 
mercial specimen  described  as  "  Gummi  Euphorbium "  yielded 
\f/-euphorbone,  0^51X240,  colourless  crystals,  m.  p.  116°,  [ajp  +48-18°. 
This  substance  is  closely  related  to  euphorbone  from  Euphorbia,  and 
is  either  an  aldehyde  or  a  ketone.  It  unites  with  two  atoms  of  iodine. 
When  fused  with  potassium  hydroxide,  it  yields  phloroglucinol ; 
oxidation  with  nitric  acid  gave  picric  acid,  and  with  alkaline 
potassium  permanganate,  a  substance,  G^gllggO,  m.  p.  1 00°.  Treatment 
with  sodium  and  alcohol  furnishes. a  crystalline  substance,  Cj^HggO, 
m.  p.  60°. 

The  following  amorphous  substances  were  also  obtained  from  the 
resin:  {jz-Euphorbic  acid,  C24H2gOg,  m.  p.  108 — 109°;  a-i(/-euphorbonic 
acid,  G■^^^'H.22^■^Q,  m.  p.  112 — 113°;  ^-x^-euphorbonic  acid,  CigHggOjg, 
m.  p.  81°,  and  ip-euphorboi'esen,  CgsH^^^OiQ,  m.  p.  54 — 55°.  Acid  calcium 
maleate  was  also  present.  G.  B. 

Resin  of  Pinus  Jeffrey!.  Alexander  Tschirch  and  Carl 
LEUCHTENBERGER(^rc/?.  Pharm.,  1908,  246,  701 — 707). — The  following 
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amorphous  monobasic  acids  were  obtained  from  the  resin  of  the 
Californian  Nut  Pine  (Digger  Pine)  :  a-jeffropinic  acid,  ^lo^uO^, 
m.  p.  IQO— 161° ;  ft-jeffropinic  acid,  O^^n^fi,,  m.  p.  S0—S2°;a-jeff'ro- 
pinolic    acid,    Q^^^^^O^,    m.    p.    117 — 118°,    and    ^-jeffropinolic  acid, 

^14^20^2'  ™-  P-  '^'^ — '^^°-  "^^^  ^"^^^  *^^  acids  were  obtained  by 
extracting  the  ethereal  solution  of  the  resin  with  ammonium  carbonate, 
the  second  two  with  sodium  carbonate.  G.  B. 

Amygdalin.  Leopold  Rosenthaler  (Arch.  Pharm.,  1908,  245, 
684 — 685) — Since  emulsin  does  not  hydrolyse  maltose,  and  since  no 
maltose  is  formed  when  emulsin  acts  on  amygdalin,  the  latter  substance 
cannot  be  a  maltoside,  but  must  be  derived  from  an  unknown  disac- 
charide,  as  suggested  by  Auld  (Proc,  1907,  23,  72).  G.  B. 

Verbenalin,  a  New  Glucoside  from  Verbena  oflacinalis. 
L.  BouRDiER  (/.  Pharm.  Chim.,  1908,  [vi],  27,  49—57,  101—112).— 
The  alcoholic  extract  of  the  flowering  tops  of  the  common  Vervein, 
when  extracted  with  ethyl  acetate,  yielded  the  glucoside  verbenalin, 
Cji^HjgO^Q,  which  separates  from  ethyl  acetate  in  needles,  m.  p.  181*5° 
(corr.),  [ajo— 180'52°.  It  is  not  lacemised  by  baryta  at  18°,  reduces 
Fehling's  solution,  forms  crystalline  compounds  with  phenylhydrazine 
and  hydroxylamine,  is  non-toxic,  and  is  slowly  hydrolysed  by  2 — 5% 
sulphuric  acid  at  100°  and  by  emulsin  to  dextrose  and  an  optically 
inactive,  amorphous  substance,  which  is  soluble  in  ether  and  in  sodium 
hydroxide,  reduces  Fehling's  solution,  and  gives  a  violet  coloration 
with  ferric  chloride.  Verberia  officinalis  contains  emulsin  and 
invertase.  G.  B. 

The  Absorption  Spectra  of  Chlorophyll  and  its  Derivatives. 
WiLHELM  MuLLERMEiSTER  (Chem.  Zentr.,  1907,  ii,  1522;  from  Zeitsch. 
wiss.  Photochemie,  1907,  6,  339 — 348). — The  spectra  of  crude  chlorophyll, 
pure  chlorophyll,  phylloxanthin,  phyllocyanin,  alkachlorophyll,  phyllo- 
taonin,  and  ethylphyllotaonin  have  been  photographed  and  measured. 
The  manner  in  which  these  chlorophyll  derivatives  are  related  to 
chlorophyll  is  shown  in  the  annexed  scheme  : 

Chlorophyll 
+  alkali    ^^^-""^     ~~~"~ — ---.^^        +  weak  acid 


Alkachlorophyll  (Ohlorophyllan) 

I    +HC1 
Phylloxanthin 
I  +HC1 


+  C2H,0 
+  HC1 


Ethylphyllotaonin  Phyllocyanin 

-H  NaOH^^^--^^^^^^^^,,,^-'^''^^  +  alkali  or  acid 

Phyllotaonin 
Alkali  I  at  100° 
Phylloporphyrin. 

The  results  obtained  are  very  different  to  those  described  by  previous 
authors  (compare  Schunck  and  Marchlewski,  Abstr.,  1896,  i,  574; 
Kozniewski  and  Marchlewski,  Abstr.,  1907,  i,  866).  G    "i. 

VOL.   XCIV.   i.  P 
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Chlorophyll.  V.  Rhodophyllin.  Richard  Willstatter  and 
Adolf  Pfannenstiel  {Annalen,  1 907,  358,  205 — 265.  Compare  Abstr., 
1907,  i,  69,  71,  784,  865).— When  heated  with  alcoholic  potassium 
hydroxide  on  the  water-bath,  chlorophyllin  salts  become  strongly 
fluorescent,  at  about  140°  are  transformed  into  crystalline  substances 
which  form  blue  solutions  with  intense,  red  fluorescence,  and  at  about 
200°  yield  deep  red  products.  These  derivatives  of  chlorophyll  are 
magnesium  compounds.  The  reaction  product  of  each  stage  is  a 
mixture  of  closely  related,  similarly  coloured  substances,  which  can  be 
separated  by  the  differences  in  their  acid  and  basic  properties. 

The  red  products  are  termed  rhodophyllins,  and  the  blue  intermediate 
substances,  glaucophyllins ',  of  the  former,  one,  which  is  usually  the 
chief  product  of  the  action  and  is  distinguished  by  its  tendency  to 
crystallise  and  by  its  solubilities,  has  been  studied  specially. 

To  prepare  the  rhodophyllin,  the  chlorophyllin  salt  is  heated  with 
alcoholic  potassium  hydroxide  in  an  autoclave  at  140°  and  then  at 
200°,  and  the  potassium  rhodophyllin  precipitated  by  addition  of  water. 
If  the  chlorophyllin  and  alkali  are  heated  in  a  glass  tube,  the 
chlorophyll  derivatives  absorb  mineral  constituents  of  the  glass ;  in  an 
experiment  in  a  zinc-glass  tube,  the  magnesium  of  the  chlorophyll  was 
substituted  by  zinc. 

Rhodophyllin,  0._^^^fi^^ig(^),  purified  by  extraction  of  the  ethereal 
solution  with  dilute  ammonia,  crystallises  in  glistening,  monoclinic 
prisms  containing  ether  of  crystallisation,  is  stable  in  air,  but 
becomes  hygroscopic  after  being  heated  at  105°,  forms  bluish-red 
solutions  with  blood-red  fluorescence,  and  is  readily  decomposed  by 
acids.  The  same  rhodophyllin  is  obtained  from  a  number  of  crypto- 
gamic  and  phanerogamic  plants.  In  its  empirical  formula,  rhodo- 
phyllin approaches  Zaleski's  formula  for  hsemin,  Cg^H^gO^N^FeCl  or 
G^^Yi^fi^^^QQX  (Abstr.,  1903,  i,  217),  or  C33H3204N4FeCl,  which 
agrees  with  the  results  of  Nencki  and  Zaleski  (Abstr.,  1901,  i,  434) 
and  Kiister  and  Haas  (Abstr.,  1905,  i,  647).  The  potassium  and 
magnesium  salts  are  described. 

Alloporphyrin,  CggHggO^N^,  the  product  of  the  action  of  acids  on 
rhodophyllin,  separates  from  ether  in  microscopic  needles  or  leaflets, 
and  dissolves  only  slowly  in  concentrated  hydrochloric  acid  when 
crystalline,  but  is  extracted  from  its  ethereal  solution  by  8%  hydro- 
chloric acid.  The  potassium  and  sodium  salts  and  the  hydrochloride 
are  described.  When  heated  in  acetic  anhydride,  alloporphyrin  forms 
an  anhydride,  C33H34O3N4,  which  crystallises  in  needles  or  rhombic 
leaflets,  m.  p.  above  300°(decomp.),  yields  Si  potassium  salt  crystallising 
in  blue  prisms,  and  is  extracted  from  its  ethereal  solution  by  6 — 7%  or, 
after  conversion  into  the  potassium  salt  and  liberation,  by  4%  hydro- 
chloric acid.  Alloporphyrin  belongs  to  the  porphyrin  group,  and  has  the 
same  composition  as  mesoporphyrin  (Nencki  and  Zaleski,  loc.  cit.),  but 
is  not  identical  with  that  substance,  as  it  is  insoluble  in  very  dilute 
hydrochloric  acid,  but  dissolves  in  the  concentrated  acid,  forms  a 
sodium  salt  insoluble  in  aqueous  sodium  hydroxide,  can  be  regained 
from  its  alkaline  solutions  by  acidification  and  extraction  with  ether, 
crystallises  on  neutralisation  of  its  alkaline  or  acid  solutions  in 
presence  of  ether,  and  gives  an  absorption  spectrum  difl^ering  from  that 
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of  haematoporphyrin  both  in  the  intensity  and  in  the  position  of  the 
bands.  G.  Y. 

Chlorophyll.  VI.  Crystalline  Chlorophyll.  Richard  Will- 
STATTER  and  Max  Benz  (Annalen,  1908,  358,  267 — 287.  Compare 
preceding  abstract). — The  work  of  Borodin  (Bot.  Zeit.,  1882,  608) 
and  Monteverde  {Acta  Horti  Petropolitani,  1893,  13,  123)  on 
crystalline  chlorophyll  has  been  repeated  and  confirmed.  Details  are 
given  of  an  improved  method  by  which  2 "4  grams  of  crystalline 
chlorophyll  are  obtained  from  1  kilo,  of  dried  leaves.  The  colour  of 
the  solutions,  the  spectrum,  and  the  indifference  towards  dilute  acids 
and  alkalis  show  the  crystalline  substance  to  be  unchanged  chlorophyll ; 
the  results  obtained  on  analysis  agree  best  with  the  formula 
G^^^^Orjl^ ^g,  and  differentiate  Borodin's  product  from  the  sup- 
posed chlorophylls  of  Hoppe-Seyler  (Abstr.,  1880,  53),^  Gautier 
(Abstr.,  1880,  267),  Rogalski  (Abstr.,  1880,  561),  and  Etard  (Z:« 
Biochimie  et  les  Chlorophylles,  Paris,  1906),  which  in  their  composition 
approach  phaeophytin. 

On  treatment  with  oxalic  acid,  chlorophyll  yields  magnesium  oxalate 
and  phaeophorhin,  which  crystallises,  forms  olive-brown  solutions,  yields 
complex  metallic  derivatives,  and  differs  from  phylloxanthin  in  forming 
a  zinc  compound,  which  is  bluish-green  with  strong  red  fluorescence 
in  cold,  and  becomes  a  deep-green  in  hot,  glacial  acetic  acid  solution. 
When  heated  with  methyl-alcoholic  potassium  hydroxide,  phaeophorhin 
is  hydrolysed,  yielding  chiefly  phytocblorin-e  and  phytorhodin-^ 
(Willstatter  and  Hocheder,  Abstr.,  1907,  i,  784). 

These  results  confirm  the  view  expressed  by  previous  authors  that 
there  are  two  chlorophylls.  Crystalline  chlorophyll  does  not  yield 
phytol,  whereas  the  amorphous  compound  is  a  phytol  ester.        G.  Y. 

The  Chlorophyll  Group.  Leon  Marchlewski  {Ber.,  1908,  41, 
453 — 455). — Phaeophytin  (Willstiitter  and  Benz,  preceding  abstract) 
is  identical  with  the  black  precipitate  obtained  on  treating  chlorophyll 
dissolved  in  80%  alcohol  with  hydrogen  chloride  (Schunck  and 
Marchlewski,  Abstr.,  1894,  i,  341).  When  prepared  at  the  ordinary 
temperature,  it  does  not  contain  free  phyllocyanin  or  phylloxanthin, 
but  yields  these  substances  when  treated  with  concentrated  hydro- 
chloric acid.  Chlorophyllan,  which  is  formed  by  more  energetic  action 
of  hydrogen  chloride  on  chlorophyll,  contains  probably  both  phyllo- 
cyanin and  phylloxanthin.  G.  Y, 

Cacao  Butter,  Especially  its  Non-hydrolysable  Constituents. 
Hermann  Matthes  and  0.  Rohdich  {Ber.,  1908,  41,  19— 23).— An 
attempt  to  isolate  the  flavouring  constituent  of  cacao  butter  was  not 
successful.  Thirteen  kilograms  of  the  butter,  after  hydrolysis  with 
potassium  hydroxide  and  extraction  with  ether,  gave  28  grams  of 
material  which  consisted  partly  of  oil  and  partly  of  crude  phytosterol. 
The  oil,  resembling  hyacinth  in  odour,  after  purification  had  the 
following  constants:  a^,  in  10%  benzene,  -f-0-3r;  7?d  1'492;  iodine 
number  after  four  and  a-half  hours,  68-58,  and  after  twenty-four  hours, 
77-69;  and  composition  C  =  80-33,  H  =  11-77%.  The  solid  consisted 
of  amyrilene,  stigmasterol,  and  phytosterol.     The  *^  crude  phytosterol  " 
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on  acetylation  gave  white  leaflets,  m.  p.  130°,  which  on  bromination 
gave  stigmasterol  acetate  tetrabromide,  of  m.  p.  180°  (decomp.),  and 
phytosterol  acetate  dibromide,  of  m.  p.  135°.  The  stigmasterol 
obtained  had  m.  p.  146°,  and  phytosterol,  in.  p.  135 — 136°  [compare 
Windaus  and  Hauth,  Abstr.,  1907,  i,  129,  who  give  for  stigmasterol, 
m.  p.  170°,  and  for  stigmasterol  acetate  tetrabromide,  m.  p.  212° 
(decomp.)].  W.  E. 

Derivatives  of  Thionaphthen,  A.  Bezdrik,  Paul  Friedlander, 
and  P.  KoENiGER  {Ber.,  1908,  41,  227—242.  Compare  Abstr.,  1906, 
i,  378  ;  1907,  i,  334). — The  definite  proof  that  the  compounds  pre- 
viously described  contained  the  thionaphthen  complex  is  now  given  by 
the  reduction  of  the  synthetical  hydroxythionaphthen  to  thionaphthen. 
A  further  series  of  derivatives  has  been  prepared,  of  which  the  products 
of  reaction  with  the  halogens  and  with  nitrous  acid  demand  special 
attention,  substitution  here  taking  place  in  the  thionaphthen  nucleus. 
The  action  of  alkali  hydroxides  leading  to  the  preparation  of  thio- 
naphthendicarboxylic  acid  has  also  been  investigated. 

Thionaphthen,  CgH4<^_^_^CH,  has  hitherto  been  very  difficult  to 

prepare  in  quantity  (Gattermann  and  Lockhardt,  Abstr.,  1894,  i,  92). 
It  is,  however,  easily  obtained  by  the  reduction  of  hydroxythio- 
naphthen or  other  thionaphthen  derivatives  with  zinc  dust  and  acetic 
acid  ;  it  has  m.  p.  221 — 222°,  and  forms  a  crystalline,  sparingly  soluble 
mercuriacetate,  C8Tl5S*HgC2H302.  By  means  of  this,  thionaphthen 
was  sought  for  in  the  products  of  tar  distillation,  but  without  success. 

l-Bromo-2-hydroxythionaphthen,  CgH^<C_j:o  ;^CBr,  forms  colour- 
less crystals,  m.  p.  88° ;  the  corresponding  chlorohydroxythionaphthen 
is  an  oil.  Both  compounds  very  readily  lose  hydrogen  bromide  and 
form  thioindigotin.     1  :  l-Dibrojno-2-ketodihyd7'othiona2)hthen, 

C<,H,<Pg^>CBr„ 

forms  brownish-yellow,  thick,  prismatic  plates,  m.  p.  132°  ^  this  is  more 
stable  than  the  monobromide,  but  gives  thioindigotin  when  heated.  It 
reacts  with  aniline  to  form  thionaphthenquinoneanilide, 

C,H,<^g°>C:NPh, 

consisting  of  yellowish-red,  glistening  plates,  m.  p.  150 — 151°.  The 
corresponding  ^-toluidide  separates  in  long,  thin,  brownish-red  needles, 
m.  p.  159°.     Both  compounds  when  heated  with  acids  give  thionaphthen- 

quinone,  CgH4<C_^_^C0  ]  this  can  also  be  prepared  directly  from  the 

dibromide  by  the  action  of  lead  acetate,  or  from  1-nitrosohydroxy- 
thionaphthen.  It  crystallises  in  well-formed,  compact,  intensely 
yellow  prisms,  m.  p.  121°,  and  distils  almost  unchanged  at  247°.  It 
dissolves  in  concentrated  sulphuric  acid  with  an  orange-yellow  colora- 
tion, and  the  solution  turns  intensely  blue  when  shaken  with  benzene 
containing  tliiophen. 

27i{onaphthenquinone'2-oxime  {^-nitroso-l-hydroxyihionaj^hthen), 

OeH,<£^:^>CO, 
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crystallises  in  long,  bright  yellow  needles,  m.  p.  186°,  and  gives  rise  to 
an  a7nino-oxi/-cora]^ou.nd  which  turns  red  in  the  air  on  reduction.  The 
quinone  reacts  with  phenylhydrazine  to  form  the  2-phenylhydrazone, 
of  which  the  orange-yellow  crystals  have  m.    p.    165 — 166°.      With 

0-phenylenediamine,     a      qui7ioxaline     derivative,      i  ^    ^   i  ^    ^CgH^, 

crystallisiog  in  colourless  needles,  m.  p.  166 — 167°,  is  formed. 

Thionaphthenquinone  reacts  in  sodium  carbonate  solution  with 
chloroacetic  acid  to  form  the  yellow  sodium  salt  of  phenylthioglycollic- 
oglyoxalic  acid,  COgH'CHg'S'CgH^'CO'COgH,  which  is  converted  by 
sulphuric  acid  into  the  free  acid ;  this  forms  yellow  crystals,  m.  p. 
168  — 169°,  gives  a  yellow  phenylhydrazone,  and  forms  o-carboxy- 
phenylthioglycollic  acid  when  heated  with  sulphuric  acid.  Heating 
with    strong   alkali   hydroxides    converts    it    into    thionaphthen-\  :  2- 

dicarboxyliG  acid,  QgH^^    ^    r/^    ^^C'COoH,   crystallising   in    small, 


-s- 

colourless  needles,  m.  p.  249 — 251°. 

Thionaphthenquinone- 1  •  oxime  ( 1  -nitroso-2-hydroxythionaphthen) , 

prepared  by  the  action  of  sodium  nitrite  on  hydroxythionaphthen, 
crystallises  in  yellow  to  brownish-red  needles,  m.  p.  172°  (decomp.). 
It  forms  a  crystalline,  orange-yellow  sodium  salt  and   a  methyl  ether, 

CgH4<^_^_^C!N*0Me,     crystallising     in    glistening,    reddish-yellow 

needles,  m.  p.  125°.  The  acetate  separates  in  yellow  needles,  m.  p. 
174°;  the  ieTi^e^iesw/^Viowy^  compound  likewise  forms  yellow  needles, 
m.  p.  231°. 

When  reduced  in  acetic  acid  solution  with  zinc  dust,  nitroso- 
hydroxythionaphthen  yields,  in  the  first  place,  l-amino-2-hydroxy- 
thionaphthen ;  this  rapidly  decomposes,  but  the  acetate  was  obtained  in 
the  form  of  colourless  needles,  m.  p.  189'5°.  Both  the  methyl  ether 
and  acetyl  derivative  of  nitrosohydroxythionaphthen  yield  thiosalicylic 
acid  ;  when  heated  with  sodium  carbonate,  however,  the  acetate  gives 
rise  to  o-thiocyanobenzoic  acid,  CNS*CgH^*C02H  (Abstr,,  1907,  i,  335), 
melting  at  166°,  and  not  at  154 — 155°  as  stated  previously.  Alcoholic 
sodium  hydroxide  causes  the  formation  of  a  blue  dye,  which  becomes 
a  dirty  red  after  a  time.  E.  F.  A. 

Action  of  Sulphur  on  Hydrocarbons.  Georges  Capelle  (Bull. 
Soc.  chim.,  1908,  [iv],  3,  150 — 154). — The  author  proposes  to  make  a 
general  study  of  the  action  of  sulphur  on  hydrocarbons. 

When  acetylene  is  passed  over  melted  sulphur  in  the  absence  of  air, 
hydrogen  sulphide,  carbon  disulphide,  and  thiophten  (Abstr.,  1886, 
1032)  are  the  principal  products.  Thiophten  crystallises  when  cooled 
in  a  bath  of  ether  and  solid  carbon  dioxide.  These  compounds  seem 
to  be  decomposition  products  of  more  complex  substances  first  formed 
in  this  reaction.  T.  A.  H. 

Dibromo thiophten.  Georges  Capelle  (Bull.  Soc.  chim.,  1908, 
[iv],  3,  154 — 165). — Thiophten,  dissolved  in  carbon  disulphide,  reacts 
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with  bromine  in  the  same  solvent  to  form  dihromothiophten,  CgHgBrgSg, 
m.  p.  122-5°,  which  crystallises  from  alcohol  in  pearly  needles,  grouped 
into  tufts,  and  can  be  distilled  without  decomposition.  By  the 
prolonged  action  of  bromine  on  thiophten,  Biedermann  and  Jacobson's 
tetrabromo-compound  is  formed  (Abstr.,  1886,  1032)  in  addition  to 
a  third  6romo -derivative,  m.  p.  223°,  which  may  be  a  polymeride  of  the 
tetrabromo-compound.  T.  A.  H. 

Double  Salts  of  Alkaloids  and  Iron.  Max  Scholtz  {Ber.  deut. 
pharm.  Ges.,  1908,  18,  44 — 52.  Compare  Christensen,  Abstr.,  1906, 
i,  875). — For  the  purpose  of  identifying  the  alkaloids,  the  complex 
compounds  of  the  following  alkaloid  hydrochlorides,  with  ferric 
chloride,  have  been  prepared  and  described.  Strychnine  forms 
02iH.^2^2^2,'RCl,¥eC\Q,  ruby-red,  hexagonal  crystals,  having  no  definite 
m.  p.  Atropine,  Ci7H2303N,HCl,FeCl3,H20,  pale  yellow  crystals, 
m.  p.  167—168°.  Cocaine,  Ci^H2i04N,HCl,FeCl3,  pale  yellow,  trans- 
parent needles,  m.  p.  165—166°.  Caffeine,  CgHio02N4,HCl,FeCl3, 
small,  canary-yellow,  hexagonal  crystals,  m.  p.  77°.  Narcotine, 
C92H2307N,HCl,FeCl3,  orange,  microcrystalline  powder,  which  slowly 
m'elts  from  75°.  Codeine,  Ci8H2i03^'HCl,FeCl3,2H20,  minute, 
yellowish-brown  crystals,  which  slowly  melt  above  80°.  Papaverine, 
C2oH2i04N,HCl,FeCl3,2H20,  microscopic,  orange  grains,  m.  p.  195°; 
C2oH2i04N,HCl,FeC]3,H20, microscopic, red  plates, m.  p.  195°.  Thebaine, 
Ci9H2^03N,HCl,FeCl3,3H20,  reddish-brown  powder,  m.  p.  115°.  Qainine, 
C2oH2402N2,2HCl,FeCl3,H20,  small,  bright  yellow  plates,  m.  p. 
170—171°.  Cinchonine,  Ci9H220N2,2HCl,FeCl3,lH20,  bright  yellow, 
rhombic  plates,  m.  p.  189°.  ^  Quinidine,  C2oH2402N2,2HCl,FeCl3,6H,0, 
minute,  orange  plates,  m.  p.  220—222°  ;  C2oH2402N2'2HCl,FeCl3,2H20, 
dark  orange  crystals,  m.  p.  220 — 222°.     Cinchonidine, 

Cic,H220N2,2HCl,FeCl3,2H20 
and   Cj()E[Q20N2,2HCl,FeCl3,    microscopic,    brilliant    yellow    crystals, 
m.  p.  209—210°.     From  coniine  and  theobromine,   no  salt  could  be 
obtained ;    nicotine   gave    an   oil,    and    brucine    a    dark    flocculent 
precipitate.  J.  V.  E. 

Arecaidine  and  Arecoline.  Hans  Meyer  (Ber.,  1908,  41,  131). 
— A  claim  for  priority  over  Wohl  and  Johnson  (this  vol.,  i,  49),  who 
have  overlooked  the  previous  determination  of  the  formulae  of  these 
alkaloids  (Abstr.,  1902,  i,  390).  E.  F.  A. 

Cheiroline,  an  Alkaloid  containing  Sulphur.  Ph.  Wagneii 
{Chem.  Zeit,  1908,  32,  76—77.  Compare  Reeb,  Abstr.,  1900,  i,  186). 
• — Cheiroline,  G^-^^p>j^^.^,  is  obtained  by  extracting  with  ether 
powdered  wallflower  seeds  moistened  with  5%  sodium  carbonate 
solution,  and  shaking  the  ethereal  extract  with  5%  sulphuric  acid. 
The  filtered  acid  solution  is  rendered  alkaline  with  sodium  carbonate 
and  extracted  with  ether  ;  the  alkaloid  separates  from  the  ethereal 
solution  on  evaporation.  It  crystallises  in  colourless  prisms,  m.  p. 
46 — 48°,  and  is  similar  to  quinine  in  its  physiological  action.  When 
warmed  with  water  and  mercuric  oxide,  it  yields  cheirole,  Q^H^fP^.^^ 
crystallising  in  colourless  needles,  m.  p.  172-5°.  W.  H.  G. 
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Bphedrine  and  i/^-Ephedrine,  a  case  of  Asymmetry  due  to 
Dissimilar  Halves.  Hermann  Emde  {Arch.  Pharm.,  1907,  245, 
662 — 679). — The  author  agrees  with  Fourneau's  conclusion  (Abstr,, 
1907,  i,  762)  that  the  quaternary  base  obtained  by  Schmidt  and  Emde 
from  cinnamyltrimethylamine  hydrochloride  (Abstr.,  1906,  i,  946)  is 
benzyldimethylaminomethylcarbinol,  and  has  the  constitution 

OH-CH(CH2Ph)-CH2-NMe3-OH, 
and  not  OH*CHPh'CH2*CH2*NMe3-OH  as  supposed  by  these  authors  ; 
the  addition  of  hypochlorous  acid  here  takes  place  in  the  opposite  way 
to  that  in  which  it  unites  with  cinnamic  acid.  The  aurichloride  of 
the  quaternary  base  described  by  Schmidt  and  Flaecher  (Abstr.,  1905, 
j,  371)  does  not  melt  at  170°,  as  erroneously  stated,  but  at  150 — 151°, 
and  is  thus  identical  with  the  aurichloride  of  the  base  prepared  by 
means  of  hypochlorous  acid  by  Schmidt  and  Emde. 

After  various  speculations,  the  author  concludes  that  ephedrine  and 
i^-ephedrine  are   not  structural,  but   optical,   isomerides  of  the  con- 

OH  HNMe  OH  H 

figurations  Me*C C'Ph  and  Me'C — C'Ph  respectively.     The  iso- 

H         H  HHNMe 

merism  would  therefore  resemble  that  existing  between  ^arabonic  and 
^ribonic  acids,  for  instance.  In  the  same  way  that  these  acids  are 
mutually  convertible  by  heating  with  pyridine,  the  two  ephedrines 
can  be  transformed  into  each  other  by  heating  with  hydrochloric  acid, 
for,  as  Schmidt  has  found,  the  change  from  ephedrine  to  i//-ephedrine  is 
reversible.  The  two  alcohols  which  are  formed  from  the  bases  by 
Hofmann's    degradation    would,    on   this    view,    be   the   two    stereo- 

,  ,     ,        ,  ,    Ph-C-H  ,  Ph-C-H 

isomeric  forms  of  1-phenylpropenol,  j^g.[j.Qjj  and  jjq.[J.j^^. 

By  repeated  distillation,  the  boiling  point  of  the  alcohol  from 
j/^-ephedrine  (197 — 199°)  is  raised  to  that  of  the  alcohol  from  ephedrine 
(212 — 216°),  so  that  these  alcohols  are  convertible. 

The  chief  reason  why  the  methylimide  group  in  ephedrine  and 
j/^-ephedrine  is  regarded  as  attached  to  the  carbon  atom  adjoining  the 
benzene  ring,  is  the  ease  with  which  the  carbon-nitrogen  linking  is 
broken  down  by  Hofmann's  reaction.  This  linking  is  regarded  as 
being  rendered  less  stable  by  the  double  bonds  of  the  benzene  nucleu.«, 
in  the  same  way  that  the  group  N'CIC  is  unstable  in  tetrahydro- 
picoline  and  other  bases  having  a  double  bond  adjoining  the  nitrogen 
atom.  But  for  this  consideration,  ephedrine  and  i/^-epbedrino  might 
equally  well  be  represented  by  the  formula  OH-CHPh-CHMe-NHMe, 
previously  suggested  by  Fourneau  and  by  Emde  for  one  or  other  of 
the  two  isomerides.    •  G.  B. 


Crystalline  Hydroergotinine  Sulphate.  Friedrich  Kraft 
{Arch.  Pharm.,  1907,  245,  644—645.  Compare  Abstr.,  1906,  i, 
979).— The  preparation,  by  Barger  and  Carr  (Trans.,  1907,  91,  337), 
of  crystalline  salts  of  the  amorphous  ergot  alkaloid  ergotoxine  (hydro- 
ergotinine) has  now  enabled  the  author  to  crystallise  the  sulphate, 
which  hitherto  he  had  only  obtained  amorphous. 
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Hydroergotinine  sulphate  forms  flat,  rhombic  prisms,  from  95% 
alcohol,  of  the  composition  (C35H4i()gN,5)2,H2S04,  confirming  the 
formula  Og^H^iOgN^  assigned  to  ergotoxine  by  Barger  and  Carr.  It 
was  found  impossible  to  prepare  a  crystalline  sulphate  from  ergo- 
tinine;  the  two  ergot  alkaloids  are  distinct,  notwithstanding  Tanret's 
view  that  they  are  identical.  G.  B. 

Brgotoxine  and  other  Constituents  of  Ergot.  George 
Barger  and  Henry  H.  Dale  {Bio-Chem.,  /.,  1907,  2,  240-299. 
Compare  Abstr.,  1907,  i,  79).— The  alkaloid  ergotoxine  isolated  by 
Barger  and  Carr  {Trans.,  1907,  91,  337)  produces  in  very  ^mall  doses 
the  effects  hitherto  described  as  characteristic  of  ergot,  including 
gangrene.  Ergotinine  is  but  slightly,  if  at  all,  active  when  pure. 
The  relation  of  Robert's  cornutine  and  sphacelinic  acid  and  of  Jacobj's 
preparations  to  ergotoxine  is  discussed ;  the  richest  in  ergotoxine 
seems  to  have  been  Jacobj's  sphacelotoxine,  which  probably  contained 
something  like  40%.  A  list  of  synonyms  of  "active  principles" 
is  given.  Yahlen's  clavine  (Abstr.,  1906,  i,  876)  is  a  mixture  of 
leucine  and  as  par  tic  acid,  and  was  accordingly  found  to  be  physio- 
logically inactive.  G.  B. 

Action  of  Free  Alkalis  on  Morphine  and  Adrenaline.  A 
Contribution  to  Sterilisation.  M.  Grubler  {Ghem.  Zentr.,  1907, 
ii,  1424  ;  from  Pharm.  Post.,  1907,  40,  579— 582).— As  free  alkali  may 
be  formed  by  the  action  of  hot  water  on  glass  apparatus  during 
sterilisation,  it  is  recommended  to  test  glass  for  use  with  alkaloid  salts 
by  heating  with  phenolphlhalein  in  boiling  water  or  in  the  steam 
current  of  a  steriliser  for  half-an-hour,  and  to  reject  all  glass  giving  a 
red  coloration.  Free  alkali  from  glass  gives  a  yellow  coloration 
with  morphine  salts,  i/^-morphine  being  formed  in  proportion  to  the 
amount  of  the  free  alkali.  Hence  morphine  salts  may  serve  to 
indicate  the  quality  of  a  glass. 

Adrenaline  can  be  sterilised  only  if  the  glass  does  not  yield 
free  alkali ;  the  sensitiveness  of  this  alkaloid  is  shown  by  adding  one 
drop  of  iV-sodium  hydroxide  to  0*5  c.c.  of  a  1  :  3000  adrenaline 
solution,  when  an  intense  red  coloration  is  obtained  ;  this  changes 
slowly  to  yellow,  but  again  appears  when  the  mixture  is  shaken  with 
air.  This  reaction  is  visible  with  even  smaller  quantities  of  adrenaline, 
and  is  also  given  by  suprarenine,  paranephrine,  and  epirenan.     G.  Y. 

Phenolbetaines  from  Papaverine.  Herman  Decker  and 
Georges  Dunant  {Annalen,  1908,  358,  288— 326).— Decker  and 
Klauser  (Abstr.,  1904,  i,  338)  found  that  the  action  of  alkalis  on 
papaverinium  alkyl  haloids  leads  to  the  formation  of  tsopapaverine 
bases,  which,  on  oxidation  in  alkaline  solution,  yield  dimethoxy-iV- 
alkylisoquinolones  and  veratric  acid.  Hence  Goldschmiedt  and 
Stranaky's  sup[)0sed  methyl-  and  ethyl-papaverinium  hydroxides 
(Abstr.,  1889,  166;  1890,  179)  were  considered  to  have  been  formed 
from    impure    isopapaverine    bases.     A    re-investigation    has    shown. 
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however,  that  the  action  of  alkalis  on  papaverinium  alkyl  haloids  takes 
place  in  three  ways,  depending  on  the  conditions  :  (1)  with  very  dilute 
alkalis,  the  papaverinium  hydroxides  are  liberated,  and  undergo 
gradual  condensation  to  phenolbetaines  (Griess,  Abstr.,  1880,  636, 
637);  (2)  with  concentrated  alkalis,  the  quaternary  hydroxides  are 
transformed  into  the  isomeric  carbinols,  which  lose  water,  forming  iso- 
papaverine  bases,  and  then,  in  consequence  of  oxidation^  by  the  air, 
tsoquinolones  and  veratraldehyde.  The  aldehyde  is  converted  by 
the  alkali  into  veratryl  alcohol  and  veratric  acid,  and  (3)  with  alcoholic 
alkalis,  alkylamines  are  formed  together  with  a  phenol,  which  must  result 
from  a  far-reaching  change  in  the  papaverine  nucleus.  The  constitu- 
tion of  this  phenol  remains  unexplained.  Goldschmiedt  and  Stransky's 
supposed  papaverinium  salts  were,  for  at  least  the  mostrpart,  salts  of 
phenolbetaines.  The  terms  "  norpapaverine  "  (I)  and  "^homo papaver- 
ine "  (II)  are  proposed  ;  the  positions  of  the  methoxy-  and  hydroxy- 
groups  in  the  former,  and  the  methoxy-  and  ethoxy-groups  in  the 
latter,  may  be  interchanged  : 

(I)  (11) 

In  the  following  description  of  the  compounds  obtained,  the  m.  p.'s 
in  brackets  are  those  given  by  Goldschmiedt  and  Stransky. 

Derivatives  of  ^-Methylnorpapaveriniuyn, — [With  Max  Girard.] — 

/C6H2(OMe)-CH 
The    phenolbetaine,    C6H3{OMe)2-CH2-C/  >0  |  |    ,    from    iV- 

^NMe OH 

methylpapaverinium  methosulphate,  crystallises  in  cubes  (6— THgO), 
m.  p.  60 — 65°,  or,  when  dried  and  crystallised  from  chloroform,  yellow 
crystals,  m.  p.  251°  (215°)  (partial  decomp.),  gives  a  blue  coloration 
with  concentrated  sulphuric  acid,  and  when  heated  with  hydriodic 
acid  yields  iV^-methylpapaveroline,  m.  p.  232°.     The  picrate, 

m.  p.  215°  (205°)  ;  the  hydrochloride  {norpapaverine  methochloride), 
C20H22O4NCI,  colourless  crystals,  m.  p.  222°  ;  the  platinichloride  and 
hydrogen  chromate,  C2QH2204]S',HCr04,  were  analysed ;  the  mercuri- 
chloride  forms  colourless  crystals.  Norpapaverine  methiodide,  yellow 
crystals  (II2O),  m.  p.  100°,  or,  when  dried,  180°  (decomp,). 

Derivatives  of  1^-Ethylnor papaverinium. — The  phenolbetaine, 
C2iH230,N,6H20, 
yellow  crystals,  m.  p.  66—67°  (72°),  or,  when  anhydrous,  179—180° 
(175—180°);  the  hydrochloride  (norpapaverine  ethochloride),  crystals 
(4— 5H2O),  m.  p.  below  100°  (80°),  or,  when  anhydrous,  196°;  the 
hydrohroniide,  C2iH2404NBr,4H20,  m.  p.  61—62°,  or,  when  anhydrous, 
195—196° ;  the  picrate,  m.  p.  179—180°  (175°) ;  the  dichromate  forms 
reddish- brown,  unstable  crystals ;  the  hydriodide,  yellow  crystals, 
melting  in  water  below  100°. 

Derivatives  of  ^-Methylhomopapaverinium. — Uomopapaverine  meth- 
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iodide,  C2iH2304NMeI,C2H(.0,  forms  oraDge,  crystalline  masses,  loses 
CoH.O  at  100°,  m.  p.  187—188°  (decomp.)  ;  ihQ  pier  ate, 

C2iH230,NMe-C,H20(N02)3, 
yellow  needles,  m.  p.  133 — 134°.  The  methohromide,  on  treatment 
with  concentrated  sodium  hydroxide,  yields  the  yellow  isohomo- 
papaverine  base,  CgjHggO^NMe,  which  is  decomposed  by  nitric  acid, 
D  1-3,  forming  a  substance,  crystallising  in  white  needles,  m.  p.  192°, 
nitrohomoveratrole,  m.  p.  117°,  smd  methoxyethoxy-lSi-methylisoquinolone, 
m.  p.  120 — 123°;  hydrochloride,  m.  p.  86°,  or,  when  anhydrous,  189°, 
decomp.  191°  (compare  Pschorr,  Abstr.,  1904,  i,  611). 

Derivatives  of  ^-Ethylhomopapaverinium. — The  iodide  (Jiomopapaver- 
ine  ethiodide),  CggHggO^NI,  m.  p.  221 — 223°  (decomp.);  the  picrate, 
CggHgoOjjN^,  yellow  crystals,  m.  p.  126 — 127°  (decomp.).  The  isohase 
forms  a  yellow,  crystalline  mass,  which,  on  treatment  successively  with 
concentrated  nitric  acid  and  an  alkali,  yields  nitrohomoveratrole  and 
methoxyethoxy-'^-ethyli&oquinolone. 

The  following  facts  as  to  the  quaternary  salts  of  papaverine  are 
new  :  they  differ  from  the  salts  of  the  phenolbetaines  in  that  they  do 
not  give  precipitates  with  ammonia  and  sodium  carbonate. 
iY-Methylpapaverinium  picrate  (Decker  and  Klauser,  loc.  cit.)  melts  at 
132 — 133°,  resolidifies,  and  again  melts  at  175 — 176°;  the  metho- 
sulphate,  CgoHgjO^NMe'SO^Me,  is  crystalline  ;  the  methiodide,  m.  p. 
60 — 65°,  or,  when  anhydrous,  195°  (decomp.).  The  salts  are  obtained 
from  the  phenolbetaine  of  ^-methylnorpapaverinium  by  the  action  of 
methyl  sulphate  and  methyl  iodide  respectively.  The  quaternary 
salts  of  iV^-ethylpapaverine  are  formed  in  the  same  manner  from  the 
phenolbetaine  of  ^-ethylnorpapaverinium. 

When  boiled  with  alcoholic  potassium  hydroxide,  papaverinium 
methiodide  vields  methylamine  and  a  phenol-like  substance, 

which  crystallises  in  needles,  m.  p.  180°,  and  forms  acetyl,  benzoyl, 
and  methyl  derivatives.  G.  Y. 


Constitution  of  a-  and  j8-Methylsparteine  and  of  zsoSparteine. 
Charles  Moureu  and  Amand  Yaleur  (Compt.  rend.,  1908,  146, 
79 — 82.  Compare  this  vol.,  i,  43,  44,  103). — Accepting  the  con- 
stitutional formula  for  sparteine  suggested  by  the  authors  (Abstr., 
1905,  i,  659,  717),  the  formation  of  two  isomeric  methylsparteines  by 
the  decomposition  of  a-methylsparteinium  hydroxide  ^(this  vol.,  i,  44) 
is  readily  explained  according  to  the  following  scheme : 


8-"14 


/CH-CH2 

C,Hj,N  ^CHfCHICH,   >NMe    l. 


/CH-CH^x 
CH^CHg-CHg-^NMe-  OH 

\ch2-ch/ 


NMe   II. 
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It  is  not  possible  at  this  stage  to  decide  which  of  these  formulae 
represents  the  constitution  of  a-methylsparteine,  but  tne  formation  of 
isosparteine  derivatives  from  a-methylsparteine  salts  is  readily  explained 
assuming *a-methylsparteine  has  the  constitution  I,  and  the- following 
scheme  represents  the  isomeric  changes  whereby  a-methylsparteine 
sulphate  is  converted  intojsosparteine  methosulphate  : 


9 


sHuN  CgHi^N 


CH^CHICH,    >NMe        "^      CHs^CHMe-SO.H  >NMe        "^ 

\CH,-CH./  ^CK, oh/ 

III.  lY. 

'  SO 

/CH-CH2\  I    4 

CHf-CHMe--7NMe 

V. 

These  changes  involve  the  closing  of  the  piperidine  ring  that  was 
opened  by  the  decomposition  of  the  a-methylsparteinium  hydroxide  to 
form  a  pyrrolidine  ring,  and  ^sosparteine  (VII)  may  be  regarded  as 
derived  from  sparteine  (Vi)  by  the  conversion^  of  a  piperidine  into  a 
pyrrolidine  ring  : 

CHe-CH.2-CH2^N  CH(— CHMe-^N 

VI.  VII. 

M.  A.  W. 


New  Reactions  of  Indoles  and  Pyrroles.  Angelo  Angeli 
and  GuERRiERO  Marchetti  {Atti  R.  Accad.  Lincei,  1907,  [v],  16,  ii, 
790 — 795). — The  authors  describe  products  obtained  by  the  condensa- 
tion of  2-methylindole  with  various  carboxylic  esters  in  presence  of 
sodium  alkoxide  or  sodium. 

2-Methylindole  and  amyl  formate  in  presence  of  sodium  amyloxide  or 
sodium  yield  the  sodium  derivative  of  2-methylindole-3-aldehyde, 

.  N<^^j^^^>C:CH-ONa. 

2  : 2-Dimethylindole  reacts  with  amyl  formate  giving  a  compound, 
the  T^-nitrophenylliydrazone,  O^^^fi^^^  of  which  crystallises  from 
acetone  or  alcohol  in  red  needles,  m.  p.  210°. 

With  ethyl  oxalate  in  presence  of  sodium,  2-methylindole  yields  the 

comj>ound,    NH<^«^^4>c-CO-C02Et  or  N<^6^^4>c:C(OH)-CO,Et, 

which  crystallises  from  benzene  in  yellow  needles,  m.  p.   126°.     The 
corresponding  carboxylic  acid,  CuHgOgN,  dissolves  readily  in  alcohol 
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or  acetone,   decomposes  at  about  190°,  and  when  boiled  with  dilute 
sulphuric  acid  ^ives  an  intense  magenta  coloration. 

The  interoiction  of  2-methylindole,  ethyl  acetate,  and  sodium  ethoxide 
in  moleciillir  proportion,  yields  the  compound 

N<^A>o:CMe-C<^«]^^^>NHO), 

wiiich  separates  from  benzene  in  shining  crystals,  m.  p.  203°. 

T.  H.  P. 


[4-Methyli8atin.]  Rudolph  Bauer  {Ber.,  1908,  41,  450).— 
4-^-Methylisatin  has  ra.  p.  187°,  not  155°  as  was  incorrectly  stated 
(Abstr.,  1907,  i,  603).  C.  S. 


A  New  Step  in  the  Reduction  of  the  Nitro-group.  II. 
GusTAV  Heller  and  Apostolos  Sourlis  {Ber.,  1908,  41,  373 — 378). — 
Further  details  as  to  the  first  product  of  the  reduction  of  the  nitro- 
group.  The  properties  of  Bamberger's  agnotobenzaldehyde  (Abstr., 
1907,  i,  163)  show  it  to  be  a  molecular  compound  of  o-nitrobenzaldehyde 
and  o-hydroxylaminobenzaldehyde,  and  not  a  derivative  of  a  dihydroxyl- 
amino-compound. 

The  compound, 

N(OH)2-CgH4-OH(OH)-CN,OH-NH-C6H4-CH(OH)-C]Sr, 
previously  isolated  as  the  hydrochloride,  forms  colourless  crystals, 
m.  p.  180°  (decomp.).  When  treated  with  phenylhydrazine  in  acetic 
acid  solution,  it  yields  1-hydroxyisatinphenylhydrazone  and  the  a-  and 
/3-phenylhydrazones  of  isatin.  The  hydrochloride  of  the  double 
compound  is  decomposed  by  water,  forming  a  substance,  CjgH^gOgNg, 
decomp.  175°,  and  small  amounts  of  isatin  or  anthroxanic  acid,  which 
are  formed  also  by  the  action  of  hydrochloric  acid  on  the  main 
product  ;  this  is  considered  to  be  a  molecular  compound  of  isatin  and 
dihydroxylaminomandelonitrile.  The  action  of  aqueous  potassium 
hydroxide  on  the  hydrochloride  leads  to  the  formation  of  dibenzoyl- 

dioxindol.      \-Propionoxyisatin,  CgH4<C^_^ p^ l^CO,  prepared  by 

heating  the  hydrochloride  with  propionic  anhydride,  forms  oracge- 
yellow  crystals,  m.  p.  105 — 106°,  and  behaves  towards  alkalis  and 
phenylhydrazine  in  the  same  manner  as  the  ^-acetoxy-compound 
{loc.  cit.).  G.  Y. 


Preparation  of  a  Hydroxyquinolinesulphonic  Acid.  Franz 
Fritzsche  &  Co.  (D.R.-P,,  187869). — A  new  S-hydroxyquinoline- 
sulphonic  acid,  m.  p.  310 — 313°,  produced  by  heating  8-hydroxy- 
quinoline  and  concentrated  sulphuric  acid  at  90°  for  about  three  days, 
is  a  lemon-yellow,  crystalline  powder,  sparingly  soluble  in  water  and 
alcohol.  Its  potassium  and  sodium  salts  are  soluble  ;  they  crystallise 
respectively  in  leaflets  and  needles.  Its  barium,  iron,  silver,  zinc,  and 
bismuth  salts  are  described.  Both  the  acid  and  its  salts  have  useful 
therapeutic  properties.  G.  T.  M. 
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[Condensation  of  the  Arylsulphonyl-a-naphthylamines  with 
^^-Aminophenols.]  Chemische  Fabrik  Griesheim  -  Elektron 
(D.R.-P.  187823). — ■^-ToUienesulphonyl-a-naphthylamine,  when  oxidised 
with  alkaline  hypochlorite  solution  in  the  presence  of  /?-aminophenol, 
furnishes  an  indophenol,  OICgH^IN'C^oHg'NH'SOg'C^H^,  and  this 
product  or  the  corresponding  leucoindophenol,  when  heated  at  120° 
with  sulphur,  crystallised  sodium  sulphide,  and  copper  sulphate  or 
copper  powder  yields  a  sparingly  soluble,  greenish-black  dye,  which 
gives  very  fast  shades  of  green  on  cotton.  G.  T.  M. 

Action  of  Diazo-chlorides  on  a-  and  y-Bromoacetoacetic 
Esters.  G.  Favrel  (^i*^/.  Soc.  chim.,  1907,  [iv],  1,  1.238— 1241).— It 
has  been  shown  previously  (compare  Abstr.,  1907,  i,  796)  that  the 
a-  and  y-chloroacetoacetates  may  be  readily  distinguished  by  their 
action  on  diazo-chlorides  ;  thus  ethyl  a-chloroacetoacetate  yields  with 
diazobenzene  chloride,  ethyl  chloroglyoxylate-phenylhydrazone,  whereas 
the  y-ester  furnishes  etliyl  y-chloro-a;8-diketobutyrate-phenylhydr- 
azone  and,  finally,  ethyl  diphenylformazylforraate  (Abstr.,  1902,  i,  644; 
1907,  i,  796).  It  is  now  shown  that  the  corresponding  bromo-esters 
both  behave  in  the  same  way  with  diazo-chlorides. 

On  adding  ethyl  y-bromoacetoacetate  to  diazobenzene  chloride, 
ethyl  y-hromo-aP-diketohutyrate-a-phenylhydrazone, 
CH2Br-CO-C(N2HPh)-C02Et, 
m.  p.  78 — 80°,  crystallising  in  yellow  needles,  is  formed  together  with 
some  ethyl  diphenylformazylformate.  The  corresponding  a-o-tolyl- 
hydrazone,  m.  p.  108 — 110°,  crystallises  from  alcohol,  and  the  isomeric 
^-compound  melts  at  82 — 83°.  I'he  methyl  esters,  corresponding  with  the 
first  two  substances  described,  are  crystalline,  and  melt  at  104 — 105° 
and  139  —  140°  respectively. 

Ethyl  a-bromoacetoacetate  is  very  unstable  ;  at  temperatures  above 
0°,  it  readily  passes  into  the  y-isomeride,  and  gives  with  diazo-chlorides 
the  same  compounds  as  the  latter.  In  brominating  ethyl  acetoacetate 
at  -  15  to  -  20°,  ethyl  yy-dibromoacetoacetate  is  formed.     T.  A.  H. 

3-Pyrazolones.  III.  August  Michaelts  {Annalen,  1907,  358, 
127—170.  Compare  Abstr.,  1905,  i,  377;  1907,  i,  154).— In  con- 
tinuation of  the  study  of  the  3-pyrazolones,  1-^-bromophenyl-  and  1-m- 
nitrophenyl-5-methyl-3-pyrazolones  and  1  :  5-diphenyl-3-pyrazolone  and 
a  number  of  their  derivatives  have  been  prepared  and  are  now 
described.  The  bromo-compound  resembles  l-phenyl-5-methyl-3- 
pyrazolone,  forming  a  green  nitroso-derivative,  a  red  benzeneazo- 
compound,  a  stable  4-amino-dorivative,  and  a  4-azopyrazolone,  which 
crystallises  more  rSadily  than  the  azophenylmethyl-3-pyrazolone. 
l-wi-Nitrophenyl-5-methyl-3-pyrazolone,  on  the  other  hand,  does  not 
form  either  a  nitroso-  or  a  benzeneazo-derivative,  but  is  comparatively 
easily  converted  into  1-m-nitroantipyrine  ;  it  does  not  combine  directly 
with  methyl  iodide,  but  the  methiodide,  from  which  the  3-thiopyrine 
is  readily  formed,  is  obtained  by  successive  treatment  of  the 
pyrazolone  with  methyl  sulphate  and  potassium  iodide. 

1  :  5-Diphenyl-3-pyrazolone  (Knorr  and  Klotz,  Abstr.,  1887,  1121), 
obtained  in  good  yields  by  condensation  of  acetylphenylhydrazide  with 
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ethyl  benzoylacetate  in  presence  of  phosphorus  trichloride,  in  its 
reactions  resembles  1  -??i-nitrophenyl-5-methyl-3-pyrazolone. 

1.   \-])-Bromo2^henyl-     and     l-m-Nifrojyhenyl-b-methyl-'^-pyrazolone. — 
[With  A.  Stiegler.] — \-^-Bromophenyl-b-methyl-d-pyrazolone, 

prepared  by  heating  acotyl-;9-broaiophenylhydrazide  with  ethyl  aceto- 
acetate  and  phosphorus  trichloride  at  45°  and,  finally,  at  70°,  separates 
from  alcohol  in  white  crystals,  m.  p.  227°,  and  is  soluble  in  acids  and 
alkalis.  The  hydrochloride,  C^QH90N2Br,HCl,  crystallises  in  white 
needles,  m.  p.  200°,  and  is  decomposed  by  water;  the  sodium,  salt, 
C^oHgONgBrNa,  was  analysed.     The  benzenesulphonate, 

CgH4Br-C3N2HMe-0-S02Ph, 
forms    white    crystals,    m.    p^.    96°;    the     benzoate,     CjoHgONgBrBz, 
crystallises  in  white  needles,  m.  p.  86°.     The  ^-henzylidene^  derivative, 

CHPhf  C<^      lirH"^'    *     j^'  ^^^"^^  ^  white,  crystalline  powder,  m.  p. 

NH— CO 

273°.     The  i-herizeneazo-diQYiYdXive,  CpH4Br'N<^^,,  .k  ^^  -^^  ,  crystal- 

G    4  ^CMe.C-NgPh'      ^ 

Uses  in  red  prisms,  m.  p.  219°. 

4:-Chloro-  ]  -T^-hromophenyl-b-methyl-^-pyrazolone, 

„„^    ^   ,NH-CO 

prepared  by  heating  the  pyrazolone  with  phosphorus  pentachloride  at 
150°,  separates  from  alcohol  in  small,  white  crystals,  m.  p.  220°.  The 
corresponding  4-6ro??zo-compound,  OjoHgONgBrg,  forms  colourless 
crystals,  m.  p.  231°.  The  4-^WZo-compound,  prepared  by  treating  the 
pyrazolone  successively  with  mercuric  chloride  in  hot  saturated 
solution  and  an  excess  of  iodine,  crj^stallises  in  yellow  leaflets,  m.  p. 
207°  (decomp.). 

4:-Nitroso-l-p-bi'omophenyl-5-7nethyl-3-py7'azolo7ie,  * 

prepared  by  treating  the  3-pyrazolone  with  nitrogen  trioxide  in  cooled 
glacial  acetic  acid  solution,  crystallises  in  emerald-green  needles, 
becoming  brown  at  180°,  m.  p.  185°,  dissolves  unchanged  in  alkalis 
and  acids,  and  gives  Liebermann's  reaction ;  the  hydrochloride, 
CjoHgONgBr'NOjHCl,  crystallises  in  yellow  needles,  m.  p.  210°,  and 
is  stable  towards  cold  water.     The  4-m^ro-derivative, 

CioH80N2Br-NOo, 
obtained    on    heating   the  pyrazolone  with  concentrated    nitric  acid, 
crystallises  in  white  needles,  m.  p.  211*5°,  and  forms  yellow  solutions 
in  alkalis.     Keduction  of  the  nitro-  or  nitroso-compound  with  zinc  and 
acetic  acid  leads  to  the  formation  of  i-amino-\-^-hromo2^henyl-f)-methyl- 

NH~CO 

2t -pyrazolone,   C^jH^Br'N"*:^  I  ,    which,    after   purification    by 

OiVxv.i.O'^  XX2 

con  version  jnto' its  benzylidene  derivative  and  hydrolysis  of  this  with 
an  alkali,  separates  from  chloroform  in  white  crystals,  m.  p.  238°,  is 
stable  when  dry,  but  readily  becomes  brown  on  exposure  to  moist  air, 
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reduces  Fehling's  solution  in  the  cold  or  ammoniacal  silver  solutions 
when  heated,  and  gives  a  characteristic,  reddish-brown  coloration  with 
calcium  hypochlorite.  The  hydrochloride,  CjfjHgONoBr'NH2,HCl, 
forms  white  crystals,  m.  p.  291°;  t\\Q  pier  ate,  CjoHjoONgBrjC^jHgO^Ng, 
crystallises  from  alcohol  in  brownish-yellow  needles,  m.  p.  200°.  The 
henzyliderie  derivative,  CjQHgONgBr-NICHPh,  separates  from  ethyl 
acetate  in  white  crystals,  m.  p.  249°,  and  becomes  brown  on  exposure 
to  air  ;  the  m-nitrobenzylidene  derivative,  yellow  crystals,  lii.  p.  274° ; 
the  anisylidene  derivative,  yellow  plates,  m.  p.  303°.  The  base 
condenses  with  Michler's  ketone,  forming  the  product, 

Ci„H,ON,Br-N:C(C,H4-NMe2)„ 
crystallising  in  silvery  leaflets,  m.  p.  330°,  and  with  ethyl  acetoacetate, 
forming  the /jrocZi^ci,  CioH80]Sr2Br-N:CMe-CH2-C02Et,  crystallising  in 
white  needles,  m.  p.  199°.     The  i-thionylamino-com^o\xndi, 

CioH80N2Br-N:SO, 
obtained  by  treating  the  amine  with  thionyl  chloride  in  hot  benzene 
solution,  crystallises  in  yellow  needles,  m.  p.  168°,  decomposes  on 
exposure  to  moist  air,  and  yields  a  sulphite  and  the  amino-pyrazolone 
when  treated  with  an  alkali.  The  acetyl  derivative,  CjQH80]Sr2Br*NH  A.c, 
forms  white  crystals,  m.  p.  259°  ;  the  formyl  derivative  is  obtained  as 
a  crystalline  powder,  m.  p.  240° ;  the  dihenzoyl  derivative, 

OBz-CjpH^NgBr-NHBz, 
crystallises  from  alcohol  in  white  needles,  m.  p.  188°.    The  i-carbamido- 
compound,  CiQH80N2Br'NH*GO*NH2,  forms  white  crystals,  does  not 
melt  at  350°,  and  is  readily  soluble  in  aqueous  alkalis;  ^-phenylthio- 
Garbamido-l-p-bromophenyl-5  -methyl-S-pyrazolo7ie, 

CioH80N2Br-NH-CS-NHPh, 
crystallises  in  white  prisms,  m.  p.  262°,  and  is  decomposed  by  hot 
acids;  the  s-thiocarbamide,  C.S(NH'CiQH80N2Br)2,  prepared  by  heating 
the  4-amino-pyrazolone  with  carbon  disulphide  on  the  water-bath, 
forms  a  yellow,  crystalline  powder,  m.  p.  289°.  The  diazo- chloride, 
CjoHgONgBr'NgCl,  prepared  by  the  action  of  sodium  nitrite  on  the 
amine  hydrochloride,  forms  a  light  yellow,  gelatinous  mass,  remains 
unchanged  when  evaparated  with  water,  is  soluble  in  chloroform,  and 
in  aqueous  solution  couples  with  amines  and  phenols ;  the  dye, 
CioHgONgBr'Ng'CioHg'OH,  formed  by  coupling  the  diazo-chloride  with 
j8-naphthol,  crystallises  in  orange-red  needles,  m.  p.  253°.  Similar 
dyes  are  obtained  from  salicylic  acid,  resorcinol,  aniline,  and  dimethyl- 
aniline. 

4  -  Azo  - 1  -  ip-bromophenyl - 6 -methyl -d-pyrazolone,  N2(CjQHgON2Br)2, 
prepared  by  coupling  the  diazo-chloride  with  the  pyrazolone  in  alkaline 
solution,  crystallises  in  reddish-brown  needles,  m.  p.  175°. 

Ai-Dimethylamino-t-^-bromophenyl-b-methyl-Z-j)yrazolone, 

prepared  by  heating  the  amino-pyrazolone  with  methyl  iodide  and 
potassium  hydroxide  in  methyl-alcoholic  solution,  forms  refracting, 
yellow  crystals,  m.  p.  190°. 

]^ Q.Q\ 

3-Chloro-l-i^-bromophenyl-5-methylpyrazole,   C^jH^Br'N^C^         •Att> 
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formed  by  heating  the  3-pyrazolone  with  '  phosphoryl  'chloride  at 
210°,  is  obtained  as  a  colourless  oil,  which  gradually  solidifies,  m.'p. 
45°,  b.  p.  200715  mm.  or  211730  mm.     The   7r}ethiodule, 

CioH8N2ClBr,MeI, 
prepared  by  heating  the  chloropyrazole  with  methyl  iodide  at 
100 — 115°,  crystallises  in  white  prisms,  m.  p.  207°.  4:-Azo-3-Ghloro-l- 
-^■hromophenyl-b-methylpyrazole,  1^^{Q-^^^'^^Cj\^y)c^,  formed  by  heating 
4-azobromophenylmethy  J  pyrazolone  with  phosphoryl  chloride  at  125°, 
crystallises  in  yellow  needles,  m.  p.  203°,  sublimes  when  highly 
heated,  and  cannot  be  reduced  to  the  azopyrazole. 

S-'p-jBromoantipyrine,     CMe'^^^).^  ^    ^         N       ^0,  is  formed  by  the 

Cxi  C 

action  of  alkalis  on  l-;?-bromophenyl-5-methyl-3-pyrazolone  methiodide, 
or  by  heating  the  3-pyrazolone  with  methyl  iodidejand  methyl  alcohol 
in  a  sealed  tube  at  115°,  but  is  best  prepared  by  heating  the 
3-pyrazolone  with  methyl  sulphate  and  treating  the  product  with  an 
alkali.  It  crystallises  from  chloroform  in  white  prisms,  m.  p.  150°, 
distils  almost  unchanged  in  a  vacuum,  gives  with  ferric  chloride  a 
red,  with  fuming  nitric  acid  a  green,  coloration  becoming  reddish- 
yellow,  and  does  not  yield  a  nitroso-derivative.  The  hydrochloride, 
CiiHiiON2Br,HCl,  m.  p.  225°;  the  picrate,  C^^}I^fi:i:^^Br,CQK^0^1^^, 
m.  p.  169°;  the  ferrocyanidey  {C^^'R-^^^0^2^Y\,B.^^e{CN)Q,  forms  a 
white,  crystalline  precipitate,  decomp.  about  310°.  The  action  of 
bromine  on  3-bromoantipyrine  leads  to  the  formation  of  4-6romo-l-p- 
bromopheoiyl-S  :  5-dimethylpyrazolone  ("  4' :  4:-dibromo-d-antipyri7ie  "), 

C6H4Br-C3N20BrMe2 
which     forms     white     crystals,    m.    p.     163°.       4r-Nitro-l-Tp-bromo-3- 

.       .       ^,^      .N(C,H4Br)-NMe^  ^      ,  ,     ,         , 

antipyrine^  ^^p/Arn  \- U     ^0,    formed    by    the     action    of 

sodium  nitrite  on  the  antipyrine  in  glacial  acetic  acid  solution,  crystal- 
lises in  yellow  needles,  m,  p.  221°.      l-y-.Bo'omophe^iyl-diQ-dimethyl-S- 

thiopy7'azolone,  CMe«^   A^_^ ^ _ii ^S,  prepared  by  the  action  of 

potassium    hydrogen  sulphide   on    3-chloro-l-^j)-bromophenyl-5-methyl- 

pyrazole    methiodide  in    alcoholic    solution,    crystallises    in    yellow 

needles,    m.    p.  236°,  and    gives   an   intense    yellow   coloration    with 

sulphurous  acid. 

NH~CO 
1  -  m  -  Mtrophenyl -5 -methyl -d-pyQ-azolone,  N02'CgH^*N<^  •      , 

prepared  by  condensation  of  acetyl-m-nitrophenylhydrazide  with  ethyl 
acetoacetate  in  presence  of  phosphorus  trichloride,  separates  from 
alcohol  in  almost  white  crystals,  m.  p.  239°,  is  soluble  in  acids,  and 
forms  yellow  solutions  in  alkalis.     The  hydrochloride, 

CioH90N2-N02,HCl, 
yellow  crystals,  m.  p.  235° ;  the  sodiuin  salt,  CioH803N3Na,  yellow 
needles.  The  berizenesulphonate,  l^O^'C-^^oiigO'N 2'^^2^^'  golden  leaflets, 
m.  p.  90°;  the  benzoate,  ]S'02*CioH80N2Bz,  white  needles,  m.  p.  130°. 
The  benzylidene  derivative,  CHPh(OioH80N2*N02)2>  a  white,  crystalline 
powder,  m.  p.  197°.  The  4:-chloro-,  m.  p.  253°,  4:-bromo-,  m.  p.  245°, 
and  4:-iodo-,  m.  p.  221°,  derivatives  were  analysed. 
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^-Chloro-\-m.-nitrophenyl-b-methylpyrazoley  NOg'CgH^'OgNgHClMe, 
prepared  by  heating  the  pyrazolone  with  phosphoryl  chloride  at  190°, 
crystallises  in  white  leaflets,  m.  p.  135°.     The  methiodidey 

prepared  by  way  of  the  methosulphate,  forms  yellow  crystals, 
m.  p.  196-5° 

^-Chloro-\-TCi-aminophenyl-^-methylpyrazole,  NHg'CgH^'CgNjHClMe, 
is  formed  by  reduction  of  the  nitrophenylpyrazole  with  tin  and  hydro- 
chloric acid ;  it  crystallises  in  white  needles,  m.  p.  94°.  The  hydro- 
chloride, CjoH8-^2^^*-^-^2»^^^'  crystallises  in  needles,  m.  p.  103°. 

l-m- Nitro-3-antipyrine,  NOg'CgH^'CgNgOHMe,  prepared  by  heating 
l-m-nitrophenyl-5-methyl-3-pyrazolone  with  methyl  iodide  at  115°  and 
treating  the  product  with  sodium  hydroxide,  or  by  heating  the 
pyrazolone  with  methyl  sulphate,  forms  yellow  crystals,  m.  p.  181°, 
and  behaves  towards  ferric  chloride  and  fuming  nitric  acid  in  the 
same  manner  as  l-j9-bromo-3-antipvrine.     The  pic7'ate, 

yellow  prisms,  m.  p.  149°;  the  f err ocyanide, 

(C„HiiON2-N02)2H,Fe(CN)„ 

golden  needles,  decomp.  330°.     The  action  of  bromine  on  1-m-nitro- 

3-antipyrine   in   glacial  acetic  acid  solution,  leads  to  the  formation 

N(C  H  'NO  )*NMe 
of    4  -  bromo  - 1  -  m  -  nitro  -  3  -  antipyrine,    CMe<^^  ^    ^        ^    M  __J>0, 

which  separates  from  alcohol  in  yellow  crystals,  m.  p.  200°. 

,     .  r..   .      o        .       .        ^,T  ^N(aH.-N02)-NMe^^ 

1  :  i-Dinitro-o-antipyrine,    QM.Q'^^  s"    *        "^    N       >0,    prepared 

by  treating  the  nitropyrine  with  cooled  concentrated  nitric  acid, 
separates  from  dilute  acetic  acid  in  yellow  crystals,  m.  p.  271° 
(explodes). 

\-m-AminO'^-antipyrine,  NHg'CgH^'CgNgOHMeg,  prepared  by  reduc- 
tion of  nitro- 3-antipyrine  with  tin  and  hydrochloric  acid,  separates 
from  dilute  alcohol  in  white  crystals,  m.  p.  155°.  The  ace^?/^  derivative, 
NHAc-C6H4-CgN20HMe2,2H20,  m.  p.  112°,  or,  when  anhydrous,  199°. 

1  :  i-Biamino-S-antipyrine,  NHg'CgH^'CgNgOMeg'NHg,  prepared  by 
reduction  of  dinitro-3-antipyrine  with  tin  and  alcoholic  hydrogen 
chloride,  forms  white  crystals,  m.  p.  185°. 

l-m-Mtro-3-thiopyrine,  CMe^^^^'^^M^>S,  formed  to- 
gether with  l'TDOL-amino-3 -antipyrine  by  the  action  of  potassium 
hydrogen  sulphide  on  3-chloro-l-m-nitrophenyl-5-methylpyrazole,  is 
obtained  as  a  yello\^,  microcrystalline  powder,  m.  p.  242*5°,  and  is 
only  sparingly  soluble  in  hot  water.  The  amino-compound  forms 
white  crystals,  m.  p.  97°,  is  readily  soluble  in  hot  water,  and  gives  an 
intense  yellow  coloration  with  sulphurous  acid, 

2.  1  :  5-Diphenyl-3-pyrazolone  and  its  Derivatives. — [With  "Walter 
WiLLERT.] — Thesodium  saltof  1 :5-diphenyl-3-pyrazolone,Ci5HjjON2Na, 
crystallises  in  needles,  and  is  decomposed  by  water. 

3-Chloro-l  :  5-diphenylpyrazole,      ^i^l^<C/-(r>u' Axt»      crystallises      in 

Oir n.  CJnL 

VOL.   XCIV,  i.  Q 
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colourless  needles,  m.  p.  64°.  The  methiodide,  G^^IBL^^'N filyMely  pre- 
pared by  way  of  the  methosulphate,  forms  white  crystals,  m.  p.  138°.  The 
methochloride  ("  1  :  bdlphenylantipyrine  chloride  "),  Cj5HjjN2Cl,MeCl, 
prepared  by  the  action  of  silver  chloride  on  the  methiodide,  or  by 
heating  diphenylantipyrine  with  phosphoryl  chloride  at  80°,  is  ob- 
tained as  a  white,  hygroscopic  powder,  m.  p.  about  145°,  decomp. 
40°  when  moist ;  the  platinichloride,  (Ci5HjjN2CI,MeCl)2PtCl4,  crystal- 
lises in  red  needles,  m.  p.  288° 

NPh'NMe 

1  :5-Diphenyl-2-meth7/l-3-thiopi/razolone,  CPh<^       _  M       ^S,  formed 

by  the  action  of  potassium  hydrogen  sulphide  on  the  methiodide  or  the 
methosulphate,  or  on  the  product  obtained  by  heating  "  diphenyl- 
antipyrine  "  with  phosphoryl  chloride,  separates  in  strongly  refract- 
ing, yellow  crystals,  m.  p.  185°;  the  plati7iichloride, 

forms    a    reddish-yellow,    microcrystalline    powder ;    the    methiodidey 

CigHi4N2S,MeI,    crystallises   in   colourless    needles,    m.   p.    213°;  the 

NPh'NMe 
ethiodide,  m.  p.  188°;  the  trioxide,  CPh<^        _M       ^SOg,  crystallises 

in  white  needles,  m.  p.  above  300°. 

3-Thiomethyl-l  :6-diphenylpyrazole,   NPh<^        i  ,  formed  on 

UPh — C  H 

distillation  of  "  diphenylthiopyrine  "  or  its  methiodide,  crystallises  in 

yellow  tablets,  m.  p.  62°.     The  i-nitroso-derivsitive,  SMe'CgNgPhg'NO, 

crystallises  in  green  leaflets,  m.   p.   145°  (decomp.).      The  sulphone, 

C^'N2ii^\'^02M.e,  crystallises  in  glistening  needles,  m.  p.  121°. 

^-Phenyl-\-xn-nitrophenyl-Z-pyrazolone,  NOg'OgH^'N^C^^        •  Att»    P^®" 

CPh.CH 

pared   by  condensation  of   acetyl-m-nitrophenylhydrazide   with   ethyl 

benzoylacetoacetate  in  presence  of  phosphorus  trichloride,  crystallises 

in  light  yellow  needles,  m.  p.  264°,  and  does  not  yield  a  nitroso-  or  an 

azo-derivative.     The  sodium  salt,  Cit^H^QOgNgNa,  forms  orange-yellow 

needles,  and  detonates  and  inflames  when  heated. 

^-Phenyl- 1  -la-nitrophenyl-^-methyl-S-pyrazolone, 

crystallises  in  light  yellow  needles,  m.  p.  117°.  The  corresponding 
d-chloropyrazole,  Ci5HioN2Cl*N02,  forms  light  yellow  needles,  m.  p. 
115°;  the  methiodide,  Ci5HioN2Cl*N02,MeI,  crystallises  in  yellow 
needles,  m.  p.  169°. 

5-Fhenyl-l-m-nitrophenyl-2-methyl-3-thiopyrazolone,  C-^qH.^^'N c^S''N02, 
is  obtained  as  a  yellow,  microcrystalline  powder,  m.  p.  112°;  the 
platinichloride,  (CjgHj3N2S'N02)2,H2PtClg,  orange-red  powder  ;  the 
methiodide,  N02*CigHj3N2S,MeI,  crystallises  in  yellow  needles,  m.  p. 
172°  (decomp.);  the  trioxide,  CigH^jjOgNgS,  crystallises  in  yellow 
needles,  decomp.  285°.  The  action  of  nitric  acid  on  diphenyl-3-thio- 
pyrine  in  concentrated  sulphuric  acid  solution  leads  to  the  formation 
of  a  trioxide,  CigHj203N2S(N02)2,  which  is  obtained  as  a  yellow  powder. 

G.  Y. 
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1  : 3-Diphenyl-5-pyrazolone  and  its  1-Nitro-derivative. 
August    Michaelis    and   Walter   Willert    (Annalen,    1907,   358, 

171 — 182). — 1  :  3-Diphenyl-5-pyrazolone,     ]SrPh<^         I      ,  and    some 

of  its  derivatives  were  prepared  by  Knorr  and  Klotz  (Abstr.,  1887, 
1121).  The  present  paper  contains  an  account  of  a  number  of  other 
derivatives  which  have  not  been  described  previously. 

5-Chloro-l  :  3-diphenylpyrazole,  CgNgHClPhg,  prepared  by  heating 
diphenyl-5-pyrazolone  with  phosphoryl  chloride  at  150 — 160°,  or 
together  with  methyl  chloride  by  heating  diphenyl-5-antipyriQe  with 
phosphoryl    chloride,    forms    colourless    crystals,    m.    p.    49°.      The 

methiodide,    NPh'^^J'   —Xts'    fo^^^ed    by   conversion    of    chloro- 

diphenylpyrazole  into  its  methosulphate  and  treatment  of  this  with 
potassium  iodide,  crystallises  in  white  needles,  m.  p.  172°.  The 
methochloride  ("  1  :  3-diphenylantipyrme  chloride  ")  forms  white  crystals, 
m.  p.  194°,  and  is  less  hygroscopic  than  the  corresponding  1  :  5-diphenyl 
derivative.  Thejt??a^m2cA/oW(ie,{Ci5HjjN2Cl)2PtCl4,  crystallises  in  orange- 
red  needles,  m.  p.  222°.  The  action  of  potassium  hydrogen  sulphide 
on  the  methiodide  leads  to  the  formation  of   1  :  3-diphenyl-2-methyl- 

.NMelCPh 
5-thiopyrazolone,  NPh<^    ^S     |       ,  which  crystallises  from  alcohol  in 

yellow  needles,  m.  p.  163°,  and  gives  with  ferric  chloride  a  transient 
brown  coloration,  or  an  intense  yellow  coloration  with  sulphurous 
acid.  The  platinichloride,  (CjgHj4N2S)2,H2PtClg,  forms  a  crystalline 
powder,  decomp.  when  heated ;  the  methiodide,  C-^^^H^^^^S^'M.elf 
crystallises  in  white  needles,  m.  p.  185°;  the  ethiodide,  white  needles, 
m.  p.  167°;  the  trioxide,  CjgHi^NgSOg,  nacreous  leaflets,  decomp. 
above    300°.        5-Thiomethyl-l  :  3-diphenylpyrazole  {"diphenyl'5-\l/-thio- 

pyrine"),  NPh^pJ^l^j-  v^CH,  is  obtained  as  a  colourless  oil,  b.  p. 

225°/ll  mm.,  gradually  becomes  yellow,  and  does  not  form  a  nitroso- 
derivative.  The  hydrochloride,  C^gHj^NgS,  HC1,2H20,  crystallises  in 
needles,  m.  p.  80°,  and  is  decomposed  by  water.  The  sulphone, 
^i6^i4-^2^^2'  crystallises  in  silky  needles,  m.  p.  162°. 

4:-Benzeneazo-b-chloro-l  :  3-diphenylpyrazole,  N2Ph*C3N2ClPh2,  pre- 
pared by  heating  4-benzeneazo-l  :  3-diphenyl-5-pyrazolone  with 
phosphoryl  chloride  at  110 — 115°,  crystallises  from  alcohol  in 
orange-red  needles,  m.  p.  122°,  is  insoluble  in  alkalis,  and  on 
reduction  with  zinc  dust  and  alcoholic  potassium  hydroxide  yields 
^i-henzeneazo-\  :  3-diphenylpyrazole,  NgPh'CgNgPhg,  which  crystallises 
in  orange- red  needles,  m.  p.  111°,  and  gives  an  intense  red  coloration 
when  heated  with  concentrated  hydrochloric  acid ;  the  hydrochloride, 
CjiH^gN^jHCl,  crystallises  in  red  needles,  decomp.  about  100°. 

3-Phe7tyl-\-xn-nitrophenyl-b-pyrazolone,  CgHONgPh'CgH^'NOg,  pre- 
pared from  ethyl  benzoylacetate  and  m-nitrophenylhydrazine,  forms 
light  yellow  needles,  m.  p.  174°.     The  4-Sen«ewea«o-derivative, 

NgPh-CgHONgPh-CgH^-NO^, 
prepared  by  the  action  of  diazobenzene  chloride  on  the  pyrazolone  in 

2  2 
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aqueous  sodium  hydroxide  solution  and  acidification  of  the  mixture 
with  acetic  acid,  crystallises  from  alcohol  in  orange-red  needles,  m.  p. 
179°,  and  is  soluble  in  aqueous  alkalis.  The  corresponding  ^-henzene- 
azo-^-chloro-comT^omidiy  Ci5H9N2Cl(N02)*N2Ph,  forms  reddish-brown 
crystals,  m.  p.  152°. 

3-Phenyl-l-m-mtrophenyl-2-methyl-6'pi/razolone, 

/NMelCPh 
N02-C6H,-N<>0    I       , 
\C=i:CH 
prepared   by  heating  nitrodiphenylpyrazolone  with  methyl  sulphate 
and  liberating  the  base  with  a  dilute  alkali,   crystallises  from  alcohol 
in  light  yellow  needles,  m.  p.    178^,  and  resembles  antipyrine  in  its 
behaviour   towards    ferric   chloride   and    nitrous    acid,    but   is  much 
less  basic  than  that  substance.     The  platinichloride, 

forms  orange-red  needles,  m.  p.  230° ;  the  hydriodide,  C^^HjgOgNg.HI, 
crystallises  from  alcohol  in  yellow  needles ;  the  miroso-derivative, 
CjgHjgOgNg'NO,  crystallises  in  green  leaflets,  darkens  at  215°,  m.  p.  225° 
(decomp.). 

^ — CPh 
5-Chloro-d-phenyl-l-m-nitrophenylpyrazolej    NOg'CgH^'N'^         i      , 

CGI.  OH 

prepared  in  the  same  manner  as  5-chlorodiphenylpyrazole,  crystallises 
in  slightly  yellow  needles,  m.  p.  105°;  the  methiodide^ 

formed  by  way  of  the  methosulphate,  crystallises  in  dark  yellow 
needles,  m.  p.  172°. 

2t-Phenyl-\-m.-nitrophenyl-2-methyl-b-thiopyrazolone, 

.NMelCPh 
NOg-C^H.-N/   >S    I      , 
\C==CH 
prepared  by  the  action  of  potassium  hydrogen  sulphide  on  the  meth- 
iodide,    is   obtained  as  a  yellowish-brown  powder,  m.   p.    158°;   the 
platinichloride,  (N02*CigHj3N2S)2,H2PtClg,  orange-red  powder,  decomp. 
when   heated ;    the   methiodide,    C,gHj3N2S(N02)MeI,  yellow  needles, 
m.  p.  202^ ;  the  trioxide,  NOg'CjgHjgNgSOg,  yellow  crystals,  m.  p.  300°. 
5-Thiomethyl-3-pkenyl'l-m.  -nitrophenylpyrazole, 

NO,C,H,.N<J=g^ 

prepared  by  heating  the  methiodide  in  a  vacuum,  crystallises  from 
alcohol  in  yellow  needles,  m.  p.  106°;  the  sulphone,  N02*CigHj3N2S02, 
forms  white  needles,  m.  p.  148°.  G.  Y. 

Action  of  Dichloroacetic  Acid  on  Aniline  and  its 
Homologues.  II.  Gustav  Heller  (Annalen,  1908,  358,  349—373. 
Compare  Abstr.,  1904,  i,  730). — In  amplification  of  the  previous  paper, 
further  details  are  given  as  to  the  nitration  of  stilbenedicarboxylic  acid, 
the  preparation  of  3:3'-dinitrostilbenedicarboxylic  acid  is  described,  and 
the  action  of  dichloroacetic  acid  on  aniline  and  its  homologues  is  discussed 
in  the  light  of  results  obtained  with  m-toluidine  and  the  xylidines.  The 
first  product  of  the  action  of  dichloroacetic  acid  on  aniline  or  a  homo- 
logue  is  a  substance  of  the  type  {a)  CH(NHPh)2-C02H,  (6) 
NHPh-CHCl-COgH,  or  (c)  NHPh-CHCl-CO-NHPh.     These  are  not 
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isolated,  but  immediately  undergo  isomerisjation  alone,  or  followed 
by  condensation,  («)  yielding  a  product  of  the  type  (I) 

NH.-C6H4-CH(NHPh)-C02H 
or  (II)  CH(CjjH4-N"H2)2-C02H,  (b)  a  product  of  the  type  (III) 
C02H-C(C6H4-NH2):C(C«H4-NH2)-C02H, 

and  (c)  a  product  of  type  (lY)  OgH^<C^        NTT       '^^Q-      Products  of 

type  (I)  are  obtained  in  the  case  of  o  toluidine  and  i;-m-xylidine,  (II)  is 
obtained  from  ^j-xylidine,  (III)  from  aniline,  m-toluidine,  and 
-y-o-xylidine,  whilst  products  of  type  (IV)  are  formed  from  j9-toluidine, 
as-m-xylidine,  s-xylidine,  and  1:2:  4-xylidine. 

The  action  of  nitric  acid,  D  1*52,  on  stilbenedicarboxylic  anhydride 
at  0°  and,  finally  at  the  ordinary  temperature,  leads  to  the  formation  of 
a  mixture  of  crystalline  acids,  which  on  oxidation  with  permanganate 
in  dilute  sodium  hydroxide  yield  p-nitrobenzoic  acid  together  with  small 
amounts  of  o-  and  probably  of  m-nitrobenzoic  acids.  Reduction  of  the 
mixed  nitrostilbenedicarboxylic  acids  leads  to  the  formation  of  an  acid, 
crystallising  in  needles,  decomp.  about  1 80°,  and  4 : 4'-diaminostilbenedi- 
carboxylic  acid,  together  with  traces  of  nitro-  or  azoxy-compounds. 

m-Nitrobenzyl  cyanide  (Gabriel,  Abstr.,  1883,916),  formed  together 
with  a  substance,  m.  p.  149°,  insoluble  in  hot  ether,  from  the  chloride 
and  potassium  cyanide  in  aqueous  solution  at  50 — 60°,  separates  from 
a  mixture  of  ether  and  light  petroleum  in  crystals,  m.  p.  61 — 62°.  On 
successive  treatment  with  iodine  and  sodium  methoxide  in  methyl 
alcohol-ethereal  solution,  m-nitrobenzyl  cyanide  yields  3  : 3'-dinitrodi- 
cyanostilbene^  Cj^HgO^N^,  which  crystallises  in  colourless  plates  or 
short  prisms,  m.  p.  233°  (decomp.) ;  on  reduction  with  stannous 
chloride  and  hydrogen  chloride  in  acetic  acid  solution,  it  is  converted 
into  the  3  : 3'-6?famM20-compound,  C|(.Hj2N'4,  crystallising  in  threads, 
m.  p.  187°,  and  forming  a  sparingly  soluble,  colourless  hydrochloride. 
3 : 3'-Dinitrostilbenedicarboxylic  anhydride,  O^QUfi^N^i  prepared  by 
heating  the  dicyanide  with  hydrogen  chloride  in  glacial  acetic  acid 
solution  at  185 — 190°,  forms  colourless  needles,  m.  p.  249 — 249*5° 
The  dinitro-anhydride  could  not  be  reduced  in  acid  solution  ;  with 
zinc  dust  and  ammonia  in  sodium  hydroxide  solution,  it  yields 
3 : 3'- a zoxy stilbenedicarboxylic  anhydride,  Ci^HgO^Ng,  obtained  as  a  yellow 
powder,  decomp.  slowly  above  245°.  3  :  3' -Biamino stilbenedicarboxylic 
anhydride,  Q-^Jl^O^^,  formed  from  the  dicyanide  by  hydrolysis  with 
alcoholic  alkali,  is  obtained  in  red,  amorphous  masses,  soluble  in  ethyl 
benzoate. 

2  :  2' -Azoxy stilbenedicarboxylic  anhydride,  prepared  by  reduction  of 
the  2  :  2'-dinitro-acid  with  stannous  chloride  and  hydrochloric  acid  or 
with  boiling  zinc  dust  and  ammonia,  remains  unchanged  at  270°,  and 
dissolves  in  dilute  sodium  carbonate,  forming  the  yellow  sodium  salt 
of  the  dicarboxylic  acid.  The  reduction  appears  to  proceed  further 
if  the  dinitro-acid  is  treated  with  stannous  chloride  in  glacial  acetic 
acid  solution. 

The  action  of  sodium  dichloroacetate  on  m-toluidine  in  sodium 
acetate  solution  leads  to  the  formation  of  a  crystalline  hydrochloride, 
decomposing  when  highly  heated ;  the  free  amiwo-compound  behaves 
in  the  same  manner  as  the  acids  derived  from  dichloroacetic  acid  and 
aniline,  or  o-  or  jo-toluidines. 


218  ABSTRACTS   OF   CHEMICAL   PAPERS. 

[With  P.  Leyden.] — 3-SiS-m- XyUdino-5  :7-dimethyloxindole, 

prepared  from  dichloroacetic  acid  and  1:3:  4-xylidine,  crystallises  in 
needles,  m.  p.  about  234°,  forms  a  ftromo-derivative,  CjgHjgONgBr, 
m.  p.  about  215°,  and,  when  treated  with  bromine  in  hot  glacial 
acetic  acid  solution,  is  oxidised  to  5  :  l-dimethylisatin,  Cj^HgOgN, 
crystallising  in  yellow  needles,  m.  p.  243°.  The  phenylhydrazoiie 
of  this,  CjgHjgON.^,  yellow  needles,  m.  p.  272°. 

3'  :  b'-Xylidino-i  :  Q-dimethyloxindole,  prepared  from  dichloroacetic 
acid  and  1:3:  5-xylidine,  crystallises  in  needles,  m.  p.  250°  (decomp.). 
4  :  Q-Dimethylisatin,  yellow  needles,  m.  p.  238 — 239°;  the  phenylhydr- 
azo7te,  yellow  needles,  m.  p.  238 — 239°. 

Di-i-amino-2  \  b-dimethylphenylacetic  acid, 

CH(C6H2Me2-NH2)2-C02H, 
formed  from  dichloroacetic  acid  and  jt?-xylidine,  is  ol^tained  in  granular 
crystals,  m.  p.  245°  (decomp.)  ;  the  hydrochloride,  C^gH.2202N2,2HCl, 
needles;  the  sulphate  is  only  very  sparingly  soluble.  The  dibenzoyl 
derivative,  Cg2H3Q04N2,  needles,  m.  p.  182 — 183°.  When  diazotised 
and  coupled  with  /3-naphthol,  the  base  forms  the  hisazonaphthol, 
CH(CgH2Me2*N2'CioHg*OH)2*C02H,  which  crystallises  in  red  needles, 
softens  at  195°  and  gradually  decomposes  at  the  higher  temperature. 

Ostromisslensky's  paper  on  the  same  subject  (this  vol.,  i,  82) 
is  criticised.  G.  Y. 

Action  of  Methylcarbamides  on  Benzil.  Heinrich  Biltz 
[with  P.  HoRRMANN  and  Rimpel]  {Ber.,  1908,  41,  167— 173).— An 
investigation  of  the  compounds  formed  by  the  condensation  of  methyl- 
carbamide  and  s-dimethylcarbamide  with  benzil.  Unlike  glyoxal  and 
diacetyl  (Biltz  and  Herrmann,  this  vol.,  i,  62),  benzil  condenses  with 
only  1  mol.  of  methylcarbamide  or  s-dimethylcarbamide.  The  pro- 
ducts so  formed  may  also  be  prepared  from  glyoxalones ;  for  example, 
4  : 5-diphenyl-l  :  3-dimefchylglyoxalone  (I),  when  oxidised  by  potassium 
permanganate  in  aqueous  acetone,  is  converted  into  4  : 5-dihydroxy- 
4  : 5-diphenyl-l  :  3-dimethylglyoxalone  (II),  whi<'h  compound  readily 
loses  water  when  heated  at  180°  or  boiled  with  acetic  anhydride,  being 
converted  into  a  substance  identical  with  that  formed  by  the  condensa- 
tion of  s-dimethylcarbamide  with  benzil,  and  which,  from  its  mode  of 
formation  from  the  glyoxalone,  must  be  4  :  5-diphenyl-l  :  3-dimeLhyl- 
glyoxalone-4  : 5-oxide  (III) : 

<■'  SS>~  -  <")  s:ss:>»  - 

The  condensation  of  benzil  with  the  substituted  carbamide  probably 
takes  place  in  two  stages,  the  compound  first  formed  being  the  glycol, 
which  then  decomposes  with  the  elimination  of  water. 

4  :  5-Diphenyl-l-methylylyoxaloneA  :  5-oxide    (4  :  5-endoxy-2-oxyA  :  5- 

diphenylA-rmthyltetrahydroglyoxaline,    0<Cri -du  x^  u  x^^^'  ^^^ults  on 
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heating  benzil  with  methyl  carbamide  at  145°;  it  crystallises  in 
rhombic  leaflets,  m.  p.  216 — 217°;  the  acetate^  CigHigOgNj,  crystallises 
in  small  rhombohedra,  m.  p.  172°. 

4  :  5-Dihydroxy-i  :  6-diphenyl-l  :  d-dimethylglyoxalone,  Cj^^HjgOgNg, 
prepared  by  the  oxidation  of  4  :5-diphenyl-l  :  3-dimethylglyoxalone 
(Biltz  and  Herrmann,  this  vol.,  i,  57),  crystallises  in  long,  flat,  rect- 
angular plates,  m.  p.  205°  (decomp.).  When  heated  with  acetic 
anhydride  or  alone  at  180°,  it  loses  water,  yielding  4  :  5-diphenyl-l  :  3- 
dimethylglyoxalone-i  :  6-oxide  (4  : 5-endoxy-2-oxy - 4:  :  5-diphenyl-l  :  3- 
dimethyltetrahydroglyoxaline),  Cj^HjgOgNg,  crystallising  in  flat,  six-sided 
plates,  m.  p.  197 — 198°;  the  same  compound  is  obtained  on  heating 
benzil  with  s-dimethylcarbamide  at  205°. 

Benzil  behaves  like  benzoin  when  heated  with  as-dimethylearbamide, 
diphenylacetylenediureine  being  formed  (compare  Anschiitz  and 
Geldermann,  Abstr.,  1891,  725). 

Attempts  to  prepare  4  : 5-diphenylglyoxalone-4  : 5-oxide  were 
unsuccessful.  W.  H.  G. 

Interaction  of  Sodium  Sulphide  and  the  Hydroxyphenazines. 
Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  187868). — 
The  hydroxyphenazines  derived  from  the  meta-diamines  and  the 
chlorinated  />-aminophenols,  containing  one  or  two  chlorine  atoms 
in  the  ortho-positions  with  respect  to  the  hydroxyl  group  when 
heated  with  crystallised  sodium  sulphide  at  110 — 140°,  give  rise  to 
sulphur  derivatives  which  no  longer  contain  chlorine.  These  sulphur 
compounds  are  reddish-brown  powders,  sparingly  soluble  in  water, 
alcohol,  or  dilute  acids  ;  they  dye  cotton  only  very  slightly,  and  seem  to 
be  intermediate  products  in  the  formation  of  sulphide  dyes,  as  they 
are  converted  into  these  substances  by  further  treatment  with  sodium 
sulphide  and  sulphur.  The  properties  of  a  series  of  these  intermediate 
sulphur  derivatives  are  tabulated  in  the  patent.  G.  T.  M, 

Resolution  of  the  Iminazole  Ring  in  the  Case  of  Amarine 
and  Anisine.  Otto  Fischer  and  Georg  Prause  {J.  pr.  Chem.,  1908, 
[ii],  77,  125 — 134). — The  resolution  of  the  iminazole  ring  of  amarine 
and  anisine  has  b,een  studied  in  extension  of  the  investigations  on 
this  subject  already  published  (Abstr.,  1906,  i,  539;  1907,  i,  352). 

Amarine,  O.^^^^^.^Ufi  (Bertagnini,  Ayinalen,  1853,  88,  127), 
crystallises  from  dilute  alcohol  in  pointed  rhombohedra,  m.  p.  106°, 
loses  JHgO  at  100 — 110°  or  when  boiled  with  water  (Glaus,  Abstr., 
1885,  1063),  and  when  anhydrous  crystallises  from  benzene-light 
petroleum  in  colourless  prisms,  m.  p.  133°.  The  formation  of 
dibenzylidenediaminostilbene  on  reduction  of  amarine  with  sodium 
(Grossmann,  Abstr.,  1889,  1191)  is  considered  to  take  place  in  several 

NH'CHPh 

stages,  the  amarine,  CPh<C„      Att-t.,  >  being  reduced  to  hydroamarine, 

JN — UHPh 

which  undergoes  isomerisation  into  benzylidenediaminostilbene, 

NH2-CHPh-CHPh-N:CHPh, 

and  hydrobenzamide,  which   is  further  reduced  to  benzylideneimine, 

CHPhlNH,  and  this  reacts  with  the  monobenzylidene  compound  forming 
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ammonia  and  dibenzylidenediaminostilbene, 

CHPhlN-CHPh-CHPh-NICHPh. 

In  agreement  with  this  view,  it  is  found  that  ammonia  is  evolved 
during  the  reduction,  and  that  the  yield  of  the  dibenzylidene  compound 
is  increased  by  addition  of  hydrobenzamide  to  the  reaction  mixture. 

cisBiaminostilbene  pico'ate,  CggHggOi^Ng,  has  m.  p.  239°.  The 
diformyl  derivative,  CigHjgOgN^,  crystallises  in  colourless  prisms, 
m.  p.  294°. 

isoAmarine  is  obtained  in  an  almost  quantitative  yield  by 
heating  amarine  with  sodium  ethoxide  in  alcoholic  solution  at 
150—160°. 

jt?-Anisine  crystallises  from  dilute  alcohol  in  needles  (HgO),  m.  p. 
118°,  or  when  anhydrous  from  benzene-light  petroleum  in  prisms, 
m.  p.  148°.  On  reduction  with  sodium,  it  forms  ammonia  and 
dianisylidenedi-ip-methoxydiaminostilbene,  Cg2H3204N2,  which  crystallises 
in  colourless  leaflets,  m.  p.  183°,  and  when  heated  with  dilute  acids 
yields  anisaldehyde  and  di-'^-methoxydiaminostilhene^  Q^^^fi^^^ 
crystallising  in  needles,  m.  p.  151°  ;  the  hydrochloride^  CjgH2Q02N2,2IICl, 
needles,  decomp.  about  260° ;  the  picrate  (HgO),  yellow  prisms,  m.  p. 
about  215°  (decomp.).  The  diformyl  derivative,  CjgHgoO^Ng,  crystallises 
in  leaflets,  m.  p,  290°  (decomp.) ;  the  diacetyl  derivative,  C20H24O4N2, 
prisms,  m.  p.  about  330°  (decomp.).  The  action  of  nitrous  acid  on  the 
diamine  leads  to  the  formation  of  the  amino-alcohol, 

OMe-C6H4-CH(NH2)-CH(OH)-C6H4-OMe, 
which  crystallises  from  light  petroleum  in  colourless  prisms,  m.  p. 
134°.  The  diamine  condenses  with  anisaldehyde  to  form  dianisyl- 
idenedimethoxydiaminostilbene,  m.  p.  183°,  or  with  benzaldehyde, 
yielding  dihenzylidenedimethoxydiaminostilbene,  030^28^2-^2'  which 
crystallises  in  colourless  prisms,  m.  p.  148°,  and  is  hydrolysed 
by  boiling  dilute  sulphuric  acid,  forming  benzaldehyde  and  the 
diamine.  G.  Y. 

Constitution  of  Rosindone  and  isoRosindone.  Friedrich 
Kehrmann  and  K.  L.  Stern  {Ber.,  1908,  41,  12— 17).— The  phenol- 
betaine  formula  for  tsorosindone,  which  has  been  supported  by  Decker 
and  Wiirsch  on  negative  grounds  (Abstr.,  1906,  i,  905),  is  confirmed 
by  a  study  of  its  behaviour  towards  acetic  anhydride  and   zinc  dust. 

<!N'A_c  \^ 
^p,  ^CeHg'OAc,    prepared    in 

this  way,  crystallises  from  alcohol  in  small,  colourless,  glistening 
plates,  m.  p.  215°  (decomp.).  Ferric  chloride  oxidises  it,  yielding  the 
ferrichloride  of  d-acetoxyphenylnaphthaphenazonium  chloride,  annexed 
formula,  which  forms  yellowish-brown  crystals, 
decomposing  slowly  in  aqueous  solution  into 
"isorosindone.  When  tsorosindone  is  kept  in 
contact  with  acetic  anhydride  for  two  months  at 
lOAc  the  ordinary  temperature,  and  afterwards  ferric 
<  chloride  added  to  its  aqueous  solution,  the  same 
double  salt  is  formed,  a  reaction  quite  analogous 
to  that  of  naphthaprasindone  (Abstr.,  1899, 
i,  528).     The  conclusion  is  drawn  that  addition 
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of  acetic  anhydride  occurs,  forming  the  phenazoniuoi  acetate,  this  being 
converted  into  chloride  by  the  ferric  chloride. 

Leuco-2-methylisorosindone  diacetate  forms  plates,  m.  p.  242°,  and,  on 
oxidation  with  ferric  chloride,  yields  the  ferrichloride  of  2-methyl-d- 
acetoxyphenylnaphthaphenazonium  chloride,  Q^^^ciO^^QiX^YeQtly  The 
chloride  itself  is  red  ;  its  2^latinichloride,  (C.25H^90.,N2)2PtCl6,  fiery-red, 
and  the  nitrate,  brick-red. 

An  alcoholic  solution  of  2-methyH'sorosindone,  when  treated  with 
ferric  chloride,  gives  a  metallic  green  double  salt,  which,  in  contradis- 
tinction to  the  corresponding  acetoxy-compound,  is  insoluble  in  water. 

Leuco-rosindone  diacetate  is  not  well  characterised  ;  on  oxidation 
with  ferric  chloride,  it  give^  the  ferrichloride  of  Q-acetoxyphenyl- 
naphthaphenazonium  chloride,  C24Hj^02N2Cl,FeCl3,  slowly  passing  back 
in  water  to  rosindone.  W.  E,. 

Oxidation  of  Naphthazines  by  Chromic  Acid.  III.  Rela- 
tion of  the  Azines  to  the  Quinoxalines.  Otto  Fischer  and  Erich 
ScHiNDLER  {Ber.,  1908,  41,  390—397.  Compare  Abstr.,  1904,  i,  111  ; 
1906,  i,  609). — The  method  of  preparing  diketonaphthaphenazine  by 
oxidising  naphthaphenazine  with  chromic  acid  has  now  been  applied 
to  the  oxidation  of  the  naphthazines.  Progressive  degradation  to 
quinoxaline  bases  has  been  accomplished  in  the  case  of  both  the 
naphthazines  and  naphthaphenazine.  The  phenazines,  quinoxalines, 
and  pyrazines  (Gabriel  and  Sonn,  this  vol.,  i,  60)  are  thus  shown  to  be 
members  of  the  same  group  of  azines. 

NIC — CO 
Diketo-s-apnaphthazine,   CioHg<^    *  i  ^CO,    crystallises    from 

IN  .C'L-gH^ 

boiling  anisole  in  yellowish-brown  needles,  m.  p.  about  300°  (decomp.). 
In  the  absence  of  acetic  anhydride,  the  oxidation  leads  to  the  forma- 
tion of  mixed  crystals  of  the  diketo-product  and  unchanged  s-a^- 
naphthazine.  The  diketone  is  reduced  by  phenylhydrazine  in  hot 
glacial  acetic  acid  solution,  forming  the  dihydroxynaphthazine,  crystal- 
lising in  brown  needles,  and  gives  with  alcoholic  potassium  hydroxide 
a  blue,  or  with  concentrated  sulphuric  acid  a  green,  coloration.  The 
diacetyl  derivative,  C24Hjg04N2,  crystallises  in  yellow  needles,  m.  p. 
above  270°  (decomp.).  The  monoxime,  O^QS.-^-fi,^^,  crystallises  from 
pyridine  in  needles,  and  gives  a  brown  coloration  with  concentrated 
sulphuric  acid. 

ap-Naphthaphenazine-^-aP-iiaphthazine, 

formed  by  the  actioi^of  o-phenylenediamine  on  the  diketone  at  130°, 

crystallises  in  yellow  needles,  and  with  mineral  acids  yields  red  salts, 

which    are    hydrolysed    by    water.     When   boiled    with    concentrated 

sodium  hydroxide,  the  diketone   yields  2-phenylnaphthaquinoxaline-o- 

i.       T         -^     n   XX  ^N:C-C6H4-C02H  ....  .  „ 

carboxykc   acid,    CjQHg<^      I      *"    *       ^     ,    crystallising     in    yellow 

needles,  m.  p.  above  300°  (decomp.),  sublimes  partially  unchanged,  and 
gives  a  cherry-red  coloration  with  sulphuric  acid.  When  distilled,  it  loses 
carbon  dioxide  and  forms  2-phenylnaphthaquinoxaline,  CjgHjgNg,  which 
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crystallises  in  yellow  needles,  m.  p.  153°,  sublimes  unchanged,  and 
gives  a  dark  red  coloration  with  sulphuric  acid. 

as-a^S-Naphthazine  give  a  similar  series  of  derivatives. 

Diketo-SiS-a/3'naphthazine,  C2oH^q02N2,  crystallises  in  red  needles, 
commences  to  darken  at  240°,  cokes  when  highly  heated,  and  is 
reduced  easily  by  phenylhydrazine  in  glacial  acetic  acid-acetic 
anhydride  solution,  yielding  a  blue  prodiict,  which  on  exposure  to  air 
in  presence  of  alcohol  or  acetic  acid  again  forms  the  diketone.  The 
monoxime  crystallises  in  yellow  needles. 

ap-Naphthaphenazi7ie-SiS-al3-7iaphthazine,  CgoHj^N^,  forms  yellow 
needles,  m.  p.  about  284°,  and  yields  dark  red  salts  with  concentrated 
mineral  acids.  Z-Phenylnaphthaquinoxaline-o-carhoxylic  acid  sublimes 
in  long  needles,  m.  p.  246°  (decomp.).  3-Fhenylnaphthaquinoxaline 
crystallises  in  yellow  needles,  m.  p.  163°. 

Whilst  oxidation  of  the  alkylhydroxides  of  phenazine  and  naphtha- 
phenazine  in  alkaline  solution  leads  to  the  formation  of  iV-alkylajt?o- 
safranone  and  rosindone  respectively,  the  quinoxalines  under  these 
conditions  behave  in  the  same  manner  as  quinolines,  yielding  quin- 
oxalones.  Thus  '^-m.ethylnaphthaquinoxaloTie,  CigHj^ONg,  which  crys- 
tallises in  yellow  prisms,  m.  p.  214°,  is  obtained  by  oxidising 
a)8-naphthaquinoxaline  methiodide,  CjgHj^NgT,  red  prisms,  decomp. 
above  160°,  with  alkaline  ferricyanide  solution.  G.  Y. 

a)8-Naphthazines.  Otto  Fischer  and  Heinrich  Straus  {Ber., 
1908,  41,  397 — 400). — A  method  of  preparing  unstable  azo-dyes,  and 
a  note  on  the  simultaneous  formation  of  a-  and  y8-naphthazines.  Azo- 
dyes,  such  as  benzeneazo-^;S-dinaphthylamine  (Matthes,  Abstr.,  1890, 
992),  which  are  readily  decomposed  by  acids,  and  diazoamino-compounds, 
which  easily  undergo  isomerisation  into  aminoazo-compounds,  are 
obtained  with  ease  in  a  state  of  purity  if  prepared  in  pyridine 
solution.  The  following  azo-dyes  have  been  prepared  in  this  manner 
from  /3/3-dinaphthylamine. 

p-Chlorobenzene-/3/3-dinaphthylamine,  CggHjgNgCl,  violet-red  needles, 
m.  p.  165°.  'p-Tolueneazo-/3ft-dina2)hthylamine,  Cg^HjiN,,  scarlet  needles, 
m.  p.  172°.  m.-Xyleneazo-(^p-dinaphthylamine,  from  4-amino-m-xylene, 
red  prisms,  m.  p.  130°.  a-Naphthaleneazo-^^-dinaphthylamine,  C^qSl^^^, 
a  red,  crystalline  mass,  m.  p.  204°.  ^-Naphthale7ieazo-pp-dina2Miyl- 
amine,  dark  violet  needles,  m.  p.  205°.  When  treated  with  glacial 
acetic  acid  and  heated  with  hydrochloric  acid  on  the  water-bath,  these 
azo-dyes  are  converted  into  a^S-naphthazine,  m.  p.  243°. 

Acetyldihydro-s-aP-naphthazine,  CjoH^^^ ^CjoHg,  formed  by  boil- 
ing the  naphthazine  with  acetic  anhydride  and  glacial  acetic  solution, 
crystallises  in  yellow  prisms,  m.  p.  228°. 

The  action  of  )8-naphthaquinone  on  ayS-dinaphthylamine  (Witt, 
1887,  153)  leads  to  the  formation,  not  only  of  as-ayS-naphthazine,  but 
also  of  the  «-isomeride,  which,  in  two  experiments,  was  obtained  as  the 
chief  product.  •  G.  Y. 

Condensation  of  Alkylguanidines  with  Ethyl  Acetoacetate, 
&c.     RiKO  Majima  {Ber,^  1908,  41,  176 — 186). — A  continuation  of 
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the  investigation  on  the  anhydro-bases  derived  from  aliphatic  diamines 
(Haga  and  Majima,  Abstr.,  1903,  i,  291).  Alkylguanidines  condense 
with  unsymmetrical  compounds,  like  ethyl  acetoacetate,  with  the 
formation  of  two  isomeric  dialkyl  derivatives  of  2-imino-4-oxytetra- 
hydropyrimidines,  whereas  only  one  compound  is  formed  when  the 
alkylguanidine  condenses  with  a  substance  having  a  symmetrical 
structure  such  as  ethyl  malonate  or  acetylacetone.  The  constitution 
of  each  compound  formed  was  deduced  from  its  behaviour  on  decom- 
position with  concentrated  hydrochloric  acid. 

Ethyl  acetoacetate,  when  heated  with  methylguanidine  carbonate  in 
alcohol,  yields  2-imino-6-oxy-l  :  4:-dimethyltetrahydropyrimidine, 

crystallising  in  needles,  m.  p.  312°,  and  Q-oxy-2-methylimino-4:-methyl- 
tetrahydropyrimidine,  NH\p/^^  v  ^xr^^CMe,  crystallising  in  leaf- 
lets, m.  p.  202°.  The  former  compound  was  first  prepared  by  Jaeger 
(Abstr.,  1891,  1007)  by  the  methylation  of  iminom'ethyluracil,  but  its 
constitution  was  not  ascertained  ;  it  is  converted  by  concentrated 
hydrochloric  acid  under  pressure  at  170 — 180°  into  1  :  4- dimethyl  uracil 
(Behrend  and  Thurm,  Abstr.,  1902,  i,  832)  ;  the  hydrochloride^ 

C,H,0N3,HC1,H20, 
crystallises  in  prisms,  m.  p.  265°  (decomp.) ;  the  platinichloride, 

(C«H,ON3)2,H,PtGl,.2H,0, 
forms  orange-red,  rhombic  crystals,  m.  p.  207°. 

6-Oxy-2-methylimino-4-methyltetrahydropyrimidine  is  converted  by 
concentrated  hydrochloric  acid  under  pressure  at  220°  into  4-methyl- 
uracil;  its  hydrochloride,  O^fi^^^HQWH^O,  m.  p.  253°,  and 
platinichloride,  {QoRctO'^ ^^,H^tG\Q,  were  prepared. 

Allylguanidine  sulphate,  {Ofi^^^,']1^0^,  m.  p.  220 — 222°,  results 
on  heating  allylamine  sulphate  and  cyanamide  in  a  sealed  tube  at 
110 — 120°;  the  pier  ate,  Qfi^^,G^^^O>j^^,  rhombic  crystals,  m.  p. 
144 — 145°,  and  platinichloride,  (C4H9N3)2,HoPtClg,  m.p.  188° (decomp.), 
were  prepared. 

2-Imi7io-Q-oxy-4:-methyl-l  -allyltetrahydropyrimidine,  CgHj^ONg,  pre- 
pared from  ethyl  acetoacetate  and  allylguanidine,  or  by  treating 
iminomethyluracil  with  allyl  iodide  in  alcohol  containing  potassium 
hydroxide,  forms  crystals,  m.  p.  182°;  the  picrate  has  m.  p.  205°. 
When  heated  with  hydrochloric  acid  under  pressure,  it  yields  ^-methyl- 
1-chloo'opropyluracil,  CgHj^OgNgCl,  crystallising  in  lustrous  leaflets, 
m.  p.  208—209°. 

&-Oxy-2-allylimino-^-methyltetrahydropyrimidine,  OgHj^ONg,  is  also 
formed  by  the  interaction  of  allylguanidine  and  ethyl  acetoacetate  ; 
it  has  m.  p.  149°;  the  picrate  forms  long  prisms,  m.  p.  182°.  It  is 
converted  by  concentrated  hydrochloric  acid  under  pressure  at  100°  into 
2-chloropropylimino-4:-methyluracil,  C8Hj20K3Cl,H20,  crystallising  in 
leaflets,  m.  p.  about  90°,  whilst  at  150°  it  is  converted  into  a  third 
isomeride,  named  provisionally  y-isomeride,  CgH^jONg,  forming  rhombic 
crystals,  m.  p.  184—185°;  the  picrate  has  m.  p.  200—201°. 

[With     KoBAYASKi.] — Acetylacetone     and    methylguanidine    react, 
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yielding  2-methylimino-i  :  Q-dimethyldihydro2)yriinidine, 

NMe:C<^:g^^>CH„ 

which  crystallises  in  long,  glistening  prisms,  m.  p.  98° ;  it  is  converted 
by  hydrochloric  acid  at  160°,  and  by  nitrous  acid  at  low  temperatures, 
into  acetylacetonecarhamide  {1-oxy-A:  :  ^-dimethyldihydropyrimidine). 
Ethyl  diethylmalonate  and  methylguanidine  condense  in  the  presence 
of  sodium  ethoxide  at   100 — 110°,   yielding  4:  :  6-dioxy-2-methylimino- 

5  :  d-diethylhexahydropyrimidine,  NMelC^-KT-TT.prx^CEtg ;  it  crystal- 
lises in  rhombic  leaflets,  m.  p.  233 — 234°,  and  is  decomposed  by 
hydrochloric  acid,  yielding  5  :  5-diethylbarbituric  acid  ;  the  picrate  has 
m.  p.  190—191°. 

The     isomeride,      2-imino-i  :  6-dioxy-l-methyl-5  :  5-diethylhexahydro- 

pyrimidine,  NHIC^^^rr p^^CEtg,  may  be  prepared  by  the  methyl- 

ation  of  5  : 5-die.thylmalonylguanidine  ;  it  has  m.  p.  187°,  and  is 
converted  bv  hydrochloric  acid  into  l-methyl-5  : 5-diethylbarbituric 
acid.  "  W.  H.  G. 

Urazoles.  XI.  Affinity  Constants  and  Constitution  of 
Several  Urazoles.  Salomon  F.  Agree  and  G.  H.  Shadinger  {Amer, 
Chem.  J.,  1908,  39,  124 — 145). — In  an  earlier  paper  (Acree,  Abstr., 
1907,  i,  796),  an  account  was  given  of  the  tautomeric  relations  of 
phenylurazole  and  3-thio-l-phenylurazole,  and  it  was  shown  that  both 
the  2:3-  and  4  : 5-amide  groups  exist  in  two  tautomeric  forms 
in  equilibrium,  the  enolic  form  preponderating  in  the  former  case  and 
the  ketonic  form  in  the  latter. 

The  conductivities  at  25°  have  been  determined  of  solutions  of 
phenylurazole,  l-phenyl-2-methylurazole,  l-phenyl-4-methylurazole, 
3-thio-l-phenyl-3-methylurazole,  and  their  sodium  derivatives,  3-thio-l- 
phenylurazole  and  its  sodium  and  barium  derivatives,  3-thio-l-phenyl- 
4-methylurazole,  and  3-thio-l-phenyl-3-ethylurazole.  Measurements 
have  also  been  made  of  the  conductivity  of  solutions  of  3-ethoxy-l- 
phenylurazole,  3  :  5-diethoxy-l -phenylurazole,  and  3-ethoxy-l-phenyl-4- 
methylurazole  in  O'liV  alcoholic  hydrogen  chloride. 

The  results  show  that  the  affinity  constant  of  the  2  :  3-amide  group 
of  phenylurazole  and  of  l-phenyl-4-methylurazole  is  0*000011,  whilst 
that  of  3-thio-l-phenylurazole  and  3-thio-l-phenyl-4-methylurazole  is 
0'017.  The  affinity  constant  of  the  4  :  5-amide  group  of  the  2-alk:yl 
and  3 -alkyloxy- derivatives  of  phenylurazole  is  about  0*00000005, 
whilst  that  of  the  corresponding  derivatives  of  3-thio-l-phenylurazole 
is  considerably  greater. 

It  is  evident   therefore  that  those  urazoles  which   seem  to  have  an 

enolic  structure  have  much  larger  affinity  constants  than  those  which 

appear  to  be  ketonic  compounds.     These  results  support  the  view  that 

phenylurazole  and  3-thio-l-phenylurazole  are  tautomeric   compounds 

NPh— N 
existing  in  solution  chiefly  in  the  forms    i  ^C*OH  and 
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The  Safranines.  Philippe  Barbier  and  Paul  Sisley  (Ann.  Chim. 
Phys.,  1908,  [viii],  13,  96 — 14-2). — A  detailed  account  of  work  already- 
published  (compare  Barbier  and  Vignon,  Abstr.,  1888,  54,  141,  688  ; 
Barbier  and  Sisley,  Abstr.,  1905,  i,  840;  1906,  i,  51,  989;  1907,  i, 
160,  563;  this  vol.,  i,  64).  M.  A.  W. 

[Preparation  of  Safraninones  containing  Aliphatic  Groups.] 
Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.B.-P.  189078). — 
Safraninones  containing  aliphatic  groups  are  prepared  by  the  further 
oxidation  of  the  indophenols,  obtained  either  by  condensing  the 
nitrosophenols  with  the  4-alkyltolylene-2  :  4-diamines,  or  by  oxidising  a 
mixture  of  these  bases  with  the^-aminophenols. 

Ethotolusafranone     hydrochloride    (annexed    formula)    is    produced 
y\      xNEtv     yv  either  by  condensing  nitrosophenol 

Oy     Y  Y      |-^^H2'HC1     with  4-ethyltolylene  -2:4-  diamine, 


X      /x  yK      JMe  or  by  oxidising  a  mixture   of   this 


'N — ^    ^^  base  and    jo-aminophenol  and  then 

treating  the  resulting  indophenol  with  more  oxidising  agent. 

This  patent  contains  a  tabulated  list  of  nine  of  these  mixed  tolu- 
safraninones,  all  of  which  are  constituted  similarly  to  the  preceding 
compound.  G.  T.  M. 

Preparation  of  Sulphonic  Acids  of  the  Safranine  Series. 
Actiengesellschaft  fur  Anilin-fabrikation  (D.R.-P.  186597). — 
The  acylated  jo-diaminoarylphenylaminesulphonic  acids, 

NHAc-B-NH-C6H3(NH2)-S03H, 
when  oxidised  in  the  presence  of  benzylalkylanilinesulphonic  acids, 
furnish  indamines,  which  on  further  oxidation  with  primary  aromatic 
bases  give  rise  to  safraninesulphonic  acids.     Wool  dyes  are  produced 
by  eliminating  the  acyl  group  Ac  from  these  safranine  derivatives. 

Acetyl-j9-diaminodiphenylaminesulphonic  and  benzylethylaniline- 
sulphonic  acids  are  treated  in  aqueous  sodium  hydroxide  with  sodium 
dichromate,  and  the  solution  poured  into  cold  30%  acetic  acid.  The 
indamine  is  produced  immediately,  and  subsequently  aniline  and  more 
dichromate  are  added.  The  safraninesulphonic  acid  thus  produced  is 
converted  into  its  sodium  salt,  which  is  salted  out  after  filtration 
from  chromic  hydroxide.  When  hydrolysed  with  moderately  dilute  sul- 
phuric acid,  the  foregoing  colouring  matter  is  converted  into  a  dye  giving 
greener  shades  of  blue  on  wool,  and  having  the  following  constitution  : 


NaSOg/      >CH2-NEtt^    ). 

,  NPh        ^^ 

Acetyl-^j-diamino-m-chlorodiphenylamine-o'-sulphonic  acid,  when 
oxidised  successively  with  benzylethylanilinesulphonic  acid  a;id 
^-toluidine,  furnishes  a  safranine  which  on  hydrolysis  gives  rise  to  a 
colouring  matter  containing  a  />-tolyl  group  instead  of  phenyl,  and  a 
chlorine  atom  in  the  marked  position  in  the  foregoing  formula. 
Acetyl-jt?-diaminophenyltolylamine  o-sulphonic  acid  furnishes  a  safra- 
nine of  similar  constitution,  containing  a  methyl  group  in  the  position 
denoted  by  (he  asterisk  in  the  foregoing  formula.  G.  T.  M. 
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Hydrosulphides  and  Thiohydrosulphides  of  Dye  Bases. 
Louis  Pelet-Jolivet  and  L.  Grand  {Chem.  Zentr.^  1907,  ii,  1529 ; 
from  Schweiz.  Woch.  Chem.  Pharm.,  1907,  45,  375— 377).— The  action 
of  sodium  sulphide  on  the  hydrochlorides  of  methylene-blue  and 
crystal-violet  in  concentrated  aqueous  solution  leads  to  the  formation 
of  the  hydrosulphides  of  the  dye  bases,  (CjgHj^N3S)2,H2S  and 
(C25H29N3)2,H2S,  which  are  obtained  as  coloured  precipitates.  The 
following  thiohydrosulphides  have  been  prepared  in  the  same  manner 
by  the  action  of  potassium  polysulphide  on  the  hydrochlorides  of  the 
dyes  named  :  (CigH^7Nj^S)2,H2S,S7  (1),  from  methylene-blue ; 

from  crystal-violet;  (C22H23N3)2. 1128,84,  from  new-magenta; 

(C^28H23^2)2'H2^'^7» 

from     malachite-green;      (033113^^301)2,1128,85,     from     victoria-blue, 
and  (030113403^2)2,1128,85,  from  anisoline.  G.  Y. 

Relation  of  Glycine  to  Uric  Acid.  Franz  8amuely  (Chem. 
Zentr.,  1907,  ii,  1493;  from  Zeitsch.  exper.  Path.  Ther.,  1907,  4, 
558 — 560). — Oontrary  to  Hirchstein's  statement  {Chem.  Zentr.,  1907, 
ii,  1181),  uric  acid  does  not  yield  glycine  when  treated  with  a  dilute 
alkali.  G.  Y. 

Constitution  of  Aniline-Black.  Fred.  Marsden  (J.  Soc.  Dyers 
and.  Col.,  1908,24,9 — 10.  Oompare  Willstatter  and  Moore,  Abstr., 
1907,  i,  641). — In  order  to  ascertain  the  quantity  of  oxygen  absorbed 
in  the  formation  of  aniline-black,  known  quantities  of  chromic  acid 
were  added  to  a  solution  of  pure  aniline  hydrochloride,  and  the  action 
allowed  to  proceed  in  the  cold  until  the  odour  of  aniline  disappeared ; 
the  aniline  and  chromic  acid  remaining  unchanged  were  estimated 
together  with  the  chromium  oxide  formed.  The  result  obtained  was 
that  between  30  and  35  grams  of  oxygen  were  used  per  gram-mol.  of 
aniline.  The  aniline-black  formed  had  a  composition  (^^^^jy)xy 
such  a  substance  can  be  considered  as  formed  by  the  polymerisation  of 
Willstatter  and   Moore's  base,    {Q^^^^ ^^^  and  the  addition  of  Og. 

The  structure  C6^4^]^.c^H^.]^/OHr  ^^^4  ^^  suggested  for  it. 

W.  A.  D. 

[Azo-colouring  Matters  from  the  Aminoanilides  of  the 
Higher  Fatty  Acids.]  Nathanael  8ulzberger  (D.R.-P.  188909). — 
i^-Nitrostearinanilide,  Cj^H35*0O*NH*0gH4'NO2,  lemon-yellow,  felted 
needles,  m.  p.  94-5 — 95*5°,  was  obtained  by  adding  nitric  acid 
D  1*17)  to  a  solution  of  stearinanilide  in  concentrated  sulphuric  acid  at 
50 — 60°  and  crystallising  from  alcohol. 

y-Aminostearinanilide,  0^^1135 •  00 'NH'OgH^'NHg,  colourless,  felted 
needles,  m.  p.  118 — 1 1 9°,  obtained  by  reducing  the  preceding  compound 
in  alcoholic  solution  with  iron  and  acetic  acid,  when  dissolved  in  alcohol 
and  treated  successively  at  0°  with  hydrogen  chloride  and  nitrous 
fumes  or  a  nitrite,  furnishes  a  stable,  colourless  diazo-chloride,  which 
condenses  with  alkaline  yS-naphthol  to  form  a  red  a«o-derivative, 
m.  p.  150°,  which  can  be  crystallised  from  chloroform. 
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Palmitin-^-naphthalide,  oleinanilide,  and  palmitinanilide,  when 
converted  successively  into  nitro-  and  amino-derivatives,  give  rise  to 
similar  diazo-salts  and  azo-derivatives  ;  the  latter  have  a  combination 
of  fatty  and  tinctorial  properties,  which  render  them  of  great  technical 
utility.  G.  T.  M. 

New  Derivatives  of  m-Phenylenetetrametbyldiamine. 
Franz  Sachs  and  Ernst  Appenzeller  {Ber.,  1908,  41,  109 — 113). — 
Azo-dyes,  derivatives  of  chrysoidine,  were  prepared  by  coupling  freshly- 
distilled  m-phenylenetetramethyldiamine,  dissolved  in  dilute  acetic 
acid,  with  the  diazonium  chlorides  of  aniline,  jo-toluidine,  /8-naphthyl- 
amine,  and  m-nitroaniline.  Only  the  hydrochloride  of  va-nitrohenzene- 
azo-m-phenyleneteiramethyldiarnine,  N02*CgH4*NIN*CgH3(NMe2)2,  was 
obtained  crystalline  in  dark  violet,  matted  needles,  m.  p.  198°.  The 
hydrochloride  of  />-nitroso-m-phenylenetetramethyldiamine,  prepared 
by  Witt's  method  (Abstr.,  1885,  782  ;  see  also  Pinnow  and  Wegener, 
Abstr.,  1898,  i,  184),  was  converted  into  the  free  base  by  cautious 
addition  of  sodium  hydroxide  to  the  suspension  in  ice  water,  and  this 
extracted  with  ethyl  acetate.  The  purified  product  forms  glistening, 
greenish-black,  prismatic  crystals,  m.  p.  99°,  and  dissolves  with  a 
greenish-yellow  coloration.  This  substance  is  of  interest,  as  it  may 
be  regarded  as  simultaneously  an  o-  and  jo-nitrosoaniline  ;  it  can  be 
coupled  with  methylene  and  methyl  groups  to  form  azomethines.  The 
picrate  forms  dark  violet,  glistening  crystals,  m.  p.  169°.  2:4:-Bis- 
dimet'hylaminophenyl-fx-cyano-i:' -nitro  phenyl-azomethine, 

^  N02-C,H4-C(CN):N-C6H3(NMe2)2, 
formed  by  coupling  with  /?-nitrophenylacetonitrile,  separates  in  small, 
glistening,  fiat  plates  or  fan-like  needles,  dark  red  by  transmitted  and 
greenish- bronze  by  reflected  light,  m.  p.  130°.  The  2  : 4:-bisdimethyl- 
aminoanil  of  2  :  ^-dinitrohenzaldehyde,  CgH3(N02)2*CH!N*CgH3(NMe2)2, 
forms  violet-red  needles  with  a  greenish-bronze  lustre,  m.  p.  209° 
(decomp.).  E.  F.  A. 

Supposed  Molecular  Transposition  in  Azo-o-carboxylic 
Acids.  Marc  Tiffeneau  (^w^^.  Soc.  chim.,  1907,  [iv],  1,  1201—1205). 
— It  is  asserted  that  Freundler's  assumption  (Abstr.,  1906,  i,  544  ; 
1907,  i,  158;  Bull.  Soc.  chim.,  1907,' [iv],  1,  206),  that  the  con- 
version of   benzene-o-azobenzoic  acid    into    chloro-3-hydroxy-2-phenyl- 

;^ 

indazole,  CgH3Cl<^  '  ,       ,^NPh,  is  accompanied  by  the  fixation  of  an 

atom  of  chlorine  to  one  of  the  nitrogen  atoms  and  its  subsequent 
migration  into  the  nucleus,  is  unnecessary.  The  transformation  of 
chloroacetylaniline  itito  ^-chloroacetanilide  by  the  action  of  heat 
(Chattaway  and  Orton,  Trans.,  1899,  75,  1050),  quoted  by  Freundler 
as  an  argument  in  favour  of  the  possibility  of  this  migration,  is  not 
strictly  analogous,  since  in  this  instance  the  parent  substance, 
acetanilide,  contains  the  group  INH,  in  which  the  hydrogen  atom  can 
be  readily  replaced  by  chlorine,  whereas  in  benzene-o  azobenzoic  acid 
the  corresponding  group  is  -N!H-,  which  has  never  been  known  to 
undergo  chlorinatiou  by  the  action  of  phosphorus  pentachloride.  It 
is  simpler  to  suppose  that  the  chlorine  atom  is  directly  introduced 
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into  the  nucleus  by  the  action  of  phosphorus  pentachloride,  since 
instances  are  on  record  in  which  this  occurs  (Henry,  BeQ\,  1869,  2, 
711 ;  Autenrieth  and  Miihlinghaus,  Abstr.,  1907,  i,  31  ;  Paganini, 
Abstr.,  1891,  556).  T.  A.  H. 

Constitution  of  Azo-compounds.  Reply  to  Tiflfeneau. 
Paul  Freundler  {Bull.  Soc.  chim.,  1908,  [iv],  3,  134 — 139.  Compare 
Abstr.,  1906,  i,  544;  1907,  i,  158).— Polemical.  A  reply  to  Tiffeneau 
(preceding  abstract)  on  the  subject  of  the  transformation  of  o-carb- 
oxylic  azo-compounds  into  hydroxyindazyl  derivatives  and  the  validity 
of  representing  supposed  intermediate  compounds  in  such  transform- 
ations by  constitutional  formulae.  T.  A.  H. 

So-called  Mesohydry.  Karl  Auwers  {Ber.,  1908,  41,  403—415). 
— In  connexion  with  the  conception  of  mesohydry  (compare  Oddo  and 
Puxeddu,  Abstr.,  1905,  i,  492  ;  1906,  i,  991  ;  Oddo,  ibid,  1907,  ii,  15), 
the  author  has  re-examined  the  derivatives  of  5-azoeugenol,  and  finds 
that  Oddo  and  Puxeddu's  deductions  are  based  on  incorrect  experi- 
mental data.  He  agrees  with  these  authors  in  regarding  the  ethers 
of  the  hydroxyazo-compounds  as  having  the  azo-structure,  and  in 
rejecting  the  hydrazone  formula  for  the  esters,  but  refutes  their 
arguments  against  the  azo-structure  of  the  latter.  Phenolic  esters  are 
hydrolysed  very  easily  by  phenylhydrazine,  and  Oddo  and  Puxeddu's 
observation  that,  for  example,  acetylated  benzeneazoeugenol  with 
phenylhydrazine  at  110 — 120°  yields  aniline  and  aminoeugenol,  does 
not  disprove  the  fact  that  the  substance  is  an  0-ester,  but  merely 
shows  that  hydrolysis  has  preceded  fission.  Their  second  argument, 
based  on  the  observation  that  the  ethers  are  hydrolysed  by  0*5% 
sodium  hydroxide,  whereas  the  esters  are  much  more  stable  and  con- 
sequently cannot  have  the  same  structure  as  the  ethers,  is  quite 
erroneous ;  the  pure  ethers  are  quite  stable,  even  after  being  boiled 
for  one  hour  with  0*5%  aqueous  or  alcoholic  sodium  hydroxide,  whilst 
under  these  conditions  the  acetates  are  completely  hydrolysed. 

The  author  proves  that  acetylated  azoeugenols  are  0-esters  by 
carefully  reducing  them  in  alcoholic  or  ethereal  solution  by  zinc  dust 
and  a  few  drops  of  acetic  acid  to  hydrazo-compounds,  insoluble 
in  alkalis  (compare  Abstr.,  1*907,  i,  554),  which  are  converted  by 
more  vigorous  reduction   into  four  fission   products,  according  to  the 

C3H,-C,H2(OMe)(OH)-NH2 
/OAc  '  +NHAc-C,H,-R 

C3H5«CgH2(OMeX-j^-rT.-j^„.P,  jj  .p  . 

1^11  i>±i  u,±i4  ±t    s^  C3H5-C6H2(OMe)(OH)-NHAc 

+  NH2-C6H4-K 

The  conception  of  mesohydry,  which  is  thus  shown  to  be  unnecessary 
in  the  case  of  the  hydroxyazo-compounds,  is  also  criticised  adversely 
in  the  other  directions  in  which  its  originators  have  applied  it. 

The  new  compounds  described  are  :  benzenehydrazoeugenyl  acetate, 
C3H5-C6H2(OMe)(OAc)-NH-NHPh,  m.  p.  97°,  yellowish -white  needles  ; 
T^-toluenehydrazoeugenyl  acetate,  m.  p.    109 — 110°,  softening  at  100°; 
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p-chlorobenzenehydrazoeugenyl  acetate,  m.  p.  152 — 154"^,  white  needles  ; 
p-bromobenzeneazoeugenyl  ethyl  ether,  m.  p.  64°,  led  needles  (Oddo  and 
PuxeJdu  :  softens  at  68°  and  m.  p.  200°).  The  m.  p.  of  the  preceding 
hydrazo-compounds,  which  are  readily  oxidised,  may  vary  5°  to  10°, 
according  to  the  rate  of  lieating  and  to  the  extent  of  the  previous 
oxidation. 

Oddo  and  Puxeddu's  statement  that  azoeugenols,  which  contain  a 
methyl  group  ortho  to  the  azo-complex,  do  not  form  ethers  is  in- 
correct in  so  far  as  o-tolueneazoeugenol  is  concerned,  the  ethyl  ether 
of  which  is  a  red  oil.  C.  S. 

Hydroxyazo-compounds.  Karl  Auwers  and  F.  Eisenlohr 
(Ber.,  1908,  41,  415 — 422). — By  condensing  benzeneazo-a-naphthol 
with  tetramethyldiaminobenzhydrol,  Mohlau  and  Kegel  (Abstr.,  1901, 
i,  56)  obtained  a  substance  the  acetate  of  which  by  reduction  yielded 
acetanilide  among  other  products;  hence  they  concluded  that  p- 
hydroxyazo-compounds  are  hydrazones.  The  authors  have  repeated 
the  reduction  with  zinc  dusb  in  cold  glacial  acetic  acid,  and  have 
failed  to  detect  any  trace  of  acetanilide ;  aniline,  and  a  substance, 
probably  the  acetate  of  aminonaphthyltetramethyldiaminodiphenyl- 
methane,  alone  were  obtained. 

Willstatter  and  Parnas  (Abstr.,  1907,  i,  1056)  have  advanced  the 
view  that  )3-benzeneazo-a-naphthol  and  a-benzeneazo-^S-naphthol  and 
their  derivatives  have  different  structures,  the  former  being  azo- 
compounds  and  the  latter  hydrazones.  For  this  view,  they  rely  solely 
on  the  behaviour  of  the  substances  on  reduction,  although  several 
investigators  have  shown  that  the  reduction  of  hydroxyazo-compounds 
is  not  a  safe  criterion  of  structure.  The  authors  have  reduced  the 
benzoyl  derivatives  of  the  two  benzeneazonaphthols  with  zinc  dust 
and  acetic  acid ;  )8-benzeneazo-a-naphthyl  benzoate  yielded  aniline, 
benzanilide,  and  ^-benzoyl-2-amino-l-naphthol,  whilst  a-benzeneazo-/8- 
naphthyl  benzoate  gave  aniline,  benzanilide,  l-amino-2-naphthol,  and 
^-benzoyl-l-amino-2-naphthol,  m.  p.  225° ;  the  last-mentioned  substance 
did  not  depress  the  m.  p.,  232 — 233°,  of  a  pure  specimen  obtained  by 
Sachs'  method  (Abstr.,  1906,  i,  829).  There  is  therefore  no  difference 
in  the  course  of  the  reduction  of  the  benzoyl  derivatives,  and  conse- 
quently no  necessity  to  assume  different  structures  for  the  parent 
substances. 

Willstatter    and    Parnas    {loo.    cit.)    condensed    as-benzoylphenyl- 

T<j  ph  hydrazine  and  1  :  5-dichloro-2  :  6-naphthaquinone, 

I  2  and  obtained  a  substance  which  they  formulate 

-Ol^        as    an    iV^-benzoylated    quinone-hydrazone.^     Its 

-g-Ql        j        I  behaviour  on  reduction,  whereby  aniline,   benz- 

\/\/  anilide,  and  two  naphthalene  derivatives  soluble 

CI  in  alkalis  are  obtained,  shows  that  the  annexed 

formula  is  preferable.  C.  S. 

Bisazo-dyes  from  Phenol  and  Cresols.  Gustav  Schultz  and 
Ernst  Ichenhaeuser  (/.  pr.  Chem.,  1908,  [ii],  77,  100—124. 
Compare  Meyer  and  Schafer,  Abstr.,  1895,  i,  135  ;  Meyer  and  Maier, 
Abstr.,  1903,  i,  870). — As  little  is  known  of  the  simple  members  of 
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the  series  of  bisazo-dyes  derived  from  benzidine,  the  authors  have 
prepared  a  number  of  such  substances  by  coupling  diazotised  benzidine 
and  tolidine  with  phenol,  the  three  cresols,  and  the  three  phenol- 
sulphonic  acids.  The  resulting  bisdiazo-phenols  form  dialkyl  ethers 
when  heated  with  alkyl  haloids  and  sodium  hydroxide,  the  reaction 
taking  place  more  readily  with  benzyl  chloride  than  with  ethyl 
bromide.  Sulphonic  acids  could  not  be  obtained  by  sulphonation 
of  the  benzyl  ethers  of  diphenylbisazo-o-  and-  m-cresols.  The  color- 
ations given  with  concentrated  sulphuric  acid  by  these  bisazo-dyes  are 
described. 

Diphenylbisazo-o-cre8ol,  Cj2Hg(N2*CeH3Me*OH)2,  forms  a  reddish- 
brown,  crystalline  sodium  derivative,  and  on  reduction  yields  4-amino- 
o-cresol,  m.  p.  170°.  The  diethyl  ether,  C^oR^fi^N^,  was  analysed  ;  the 
dihenzyl  ether,  O^Q&^fi^^,  crystallises  in  yellowish-red  Ipaflets,  m.  p. 
243°,  and  on  oxidation  with  potassium  chromate  and  sulphuric  acid 
yields  benzoic  acid.  The  m-cresol  dye  and  its  sodivm  derivative  are 
brown  powders  ;  reduction  leads  to  the  formation  of  4-amino-7/i-cresol. 
The  diethyl  ether  crystallises  in  yellowish-red  needles,  m.  p.  above  200° 
(decomp.);  the  dibenzyl  ether,  red  leaflets,  m.  p.  183°.  The  ip-cresol 
derivative  is  orange-yellow,  and  on  reduction  yields  2-amino-jy- 
cresol. 

Ditolylhisazophenol,  Q^^^fi,^^,  forms  a  reddish-brown  sodium 
derivative.  The  ditolylbisazocresols  are  obtained  as  brown  powders  on 
acidification  of  the  alkaline  solutions  ;  the  solubility  in  dilute  alkalis 
diminishes  from  the  o-  to  the  jo-cresol  derivative.  The  ditolylbi^azo- 
phenols  dye  wool  in  the  same  manner  as  the  diphenylbisazophenols,  but 
give  stronger  shades,  which,  however,  are  also  not  fast  to  soaping. 

Sodium  henzyloxyhenzene-\i-sulphonate,  CHgPh'O'C^H^'SOgNa,  pre- 
pared by  heating  jo-phenol sulphonic  acid  with  benzyl  chloride  in 
aqueous  or  alcoholic  solution,  crystallises  in  white  leaflets.  When 
coupled  with  diazobenzene  chloride  in  sodium  carbonate  solution, 
jt?-phenolsulphonic  acid  forms  the  phenylhydrazone  of  o-benzoquinone- 
sulphonic  acid,  NHPh'NICgHgO'SOgH,  which  is  obtained  in  olive- 
green  crystals  ;  the  benzyl  ether  forms  orange-yellow  needles. 

The  sodium  diphenylbisazophenolsulphonates,  Q^^iqO^  ^^2l.^, 
prepared  by  coupling  diazotised  benzidine  with  o-,  m-,  and  j»>phenol- 
sulphonic  acid  in  sodium  carbonate  solution,  and  the  corresponding 
compounds,  C26H2QOgN4S2Na2,  prepared  from  diazotised  tolidine,  form 
brown  or  red  powders.  The  dibenzyl  ethers  form  orange-yellow,  red,  or 
brown  powders.  These  sodium  salts  readily  dye  vegetable  fibres,  but 
the  dyeings  are  not  fast  to  soaping.  G.  Y. 

[4-Chloro-5-nitro-2-aminophenol  and  its  Diazo-oxide.] 
Farbenfabriken  vorm.  Frtedr.  Bayer  &  Co.  (D.R.-P.  186655). — 
4:-Chloro-5-nitro-2-aminophenol,  needles,  m.  p.  225°,  obtained  together 
with  4-chloro-6-nibro-2-aminophenol  on  nitrating  4-chloro-2-amino- 
phenol,  is  also  produced  by  the  nitration  of  the  ethenyl  derivative  of 
4-chloro-2-aminophenol  and  the  subsequent  hydrolysis  of  the  nitro- 
compound. 

N 
^'Chloro-b-nit7'o-\  •.2-phenyleriediazo-oxide,  NO^'O^^HgCl-cC^  •  ^ separates 
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in  yellowish-red  crystals  on  diazotising  the  foregoing  aminophenol ;  it 
combines  in  alkaline  solution  with  various  naphthol-  and  dihydroxy- 
naphthalene-sulphonic  acids  to  furnish  a  series  of  hydroxyazo-dyes 
which  yield  varying  shades  of  blue  on  chrome-mordanted  wool. 

G.  T.  M. 

Preparation  of  Salts  of  l-Diazo-^-naphtholsulphonic  Acids. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  189179.  Compare  Abstr., 
1906,  i,  907). — It  has  now  been  found  that  the  free  l-amino-/8-naphthol- 
sulphonic  acids  may  be  readily  and  quantitatively  diazotised  in  aqueous 
solution  with  sodium  nitrite  in  the  presence  of  a  salt  of  ammonium 
or  the  alkali  or  alkaline  earth  metals.  A  mixture  of  l-amino-/8- 
naphthol  4-snlphonic  acid  with  a  solution  of  sodium  nitrite  and  chloride 
gradually  changes  to  a  clear  brownish-yellow  solution,  from  which 
sodium  l-diazo-2-oxynaphthalene-4-sulphonate  slowly  separates  in  yellow 
needles.  G.  T.  M. 

Deaminoedestin.  Walter  Traxl  {Monatsh.,  1908,  29,  59 — 68). — 
Skraup  and  his  co-workers  have  shown  that  the  deamino-proteins  differ 
from  the  proteins  from  which  they  are  formed  by  the  action  of  nitrous 
acid  in  that  on  hydrolysis  they  do  not  yield  lysine.  This  is  now  found 
to  be  the  case  also  with  deaminoedestin,  which  differs  from  edestin 
also  in  other  properties.  As  the  average  value  of  several  analyses, 
edestin  is  found  to  contain  N  =  18-92%,and  deaminoedestin,  N  =  19'62%; 
this  increase  in  the  percentage  of  nitrogen  does  not  result  from  the 
formation  of  a  nitroso-derivative  and  remains  unexplained.  On 
hydrolysis,  deaminoedestin  yields  1-7 — 2*18%  of  histidine  and  1*5% 
of  arginine,  whereas  edestin  yields  about  12%  of  arginine  and  2% 
of  histidine.  G.  Y. 

Leucine  from  Casein.  Fritz  Heckel  {Monatsh.^  1908,  29, 
15 — 21). — The  formation  of  w-valeric  acid  by  the  action  of  bromine  on 
casein  (Skraup  and  Witt,  Abstr.,  1906,  i,  916)  suggests  the  presence 
of  ?^-leucine  in  casein.  In  agreement  with  this,  it  is  found  that,  on 
oxidation  with  potassium  permanganate,  the  leucine  from  the  least 
soluble  hydrochloride  fraction  of  the  hydrolysis  products  of  casein 
yields  a  mixture  of  acids  about  one-half  of  which  is  w-valeric  acid. 
Hence  the  leucine  from  casein  must  contain  small  amounts  of  a-amino- 
?i-hexoic  acid.  G.  Y. 

Leucine  from  the  Ligamentum  Nuchae  of  Oxen.  Maximilian 
Sameg  {Monatsh.,  1908,  29,  55 — 58). — Leucine  obtained  from  the 
ligamentum  nucha3  oi  oxen  (Erlenmeyer  and  Schaffer,  Zeitsch,  Chem. 
Pharm.,  59,  315)  probably  contains  n-leucine,  as  on  oxidation  with 
permanganate  it  yields  n-valeric  acid  (Heckel,  preceding  abstract). 
When  treated  with  hydrogen  iodide  as  described  by  Kwisda  (Abstr., 
1892,  38),  the  leucine  yields  much  inflammable  gas,  and  only  small 
amounts  of  acids  volatile  with  steam.  G.  Y. 

Hsemins.  J.  Merunowicz  and  Jean  Zaleski  {Bull.  Acad.  Sci. 
Cracow,    1907,    633 — 646). — The    crystalline    hsemin,  which    Nencki 
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and  Zaleski  first  obtained  by  direct  extraction  of  coagulated  blood 
corpuscles  with  acetone  (Abstr.,  1900,  i,  709),  is  now  shown  to  be  a 
molecular  compound  of  hsemin  with  acetone,  acetonehcemm  (most 
probably  Cg^HggO^N^ClFejCOMeg).  A  simple  method  for  its  prepara- 
tion is  described  in  detail ;  it  cannot  be  recrystallised  as  such,  but 
can  readily  be  transformed  into  Teichmann's  crystals  by  allowing  its 
solution  in  ammonia  to  flow  into  acetic  acid  saturated  with  sodium 
chloride.  If  a  bromide  or  an  iodide  is  used  instead  of  a  chloride  in 
the  recrystallisation  of  Teichmann's  crystals,  other  hsemins  are 
obtained,  hroynohcurtmi,  Cg^HggO^N^BrFe,  and  iodohcemin, 

The  spectroscopic  behaviour  and  general  properties  of  the  three 
hsemins  are  very  similar.  The  one  containing  iodine  is  somewhat  less 
soluble  than  the  others,  and  forms  unusually  large  crystal  (up  to 
2  mm.).  G.  B. 

Blood  Pigment.  VIII.  Leon  Marciilewski  and  J.  Rettingeu 
{Zeitsch.  physiol.  Chem.,  1907,  54,  151 — 152.  Compare  Abstr.,  1907, 
i,  738). — The  main  product  of  the  action  of  diazobenzene  chloride  on 
hsemopyrrole  in  an  ethereal  solution  is  henzenehisazomethylpropylpyrrole. 
From  the  mother  liquor,  after  the  precipitation  of  this  compound, 
ruby-red  crystals  of  a  second  substance  are  obtained  on  concentration  ; 
on  further  concentration,  a  third  substance  in  green,  badly  formed 
crystals  is  obtainable.  The  spectroscopic  appearances  of  these  sub- 
stances are  described.  W.  D.  H. 

The  Fundamental  Colouring  Matter  of  Urine.  Stephane 
Dabrowski  {Bull  Acad.  Sci.  Cracow,  1907,  777— 836).— The  use  of 
fixed  alkali  in  the  preparation  of  urochrome  was  found  to  be  inad- 
missible, since  part  of  the  sulphur  contained  in  this  substance  is 
readily  eliminated.  The  method  employed  finally  in  the  preparation 
was  as  follows:  to  1500  c.c.  of  urine  a  solution  of  18  grams  of 
calcium  acetate  and  of  8  grams  of  barium  acetate  was  added,  and  then 
6*5  c.c.  of  21%  ammonia.  After  filtration,  the  filtrate  was  neutralised 
with  acetic  acid,  the  urochrome  was  then  precipitated  by  tne  addition 
of  cupric  acetate,  and  purified  by  successive  transformation  into  the 
barium,  sodium,  and  silver  salts.  Urochrome  is  an  acid  the  silver 
salt  of  which  yields  with  methyl  iodide  a  methyl  ester.  Reduced  with 
phosphonium  iodide,  urochrome  does  not  yield  hsemopyrrole,  and  is 
therefore  not  connected  with  urobilin.  It  contains,  however,  a  simple 
pyrrole  nucleus,  as  shown  by  the  pinewood  reaction  of  the  distillate 
obtained  by  heating  urochrome  with  lime.  The  absorption  spectrum 
of  this  distillate  closely  resembles  the  spectrum  of  pyrrole  which  has 
undergone  spontaneous  polymerisation  on  keeping,  and  is  different 
from  that  of  urobilin. 

Sixty-eight  per  cent,  of  the  sulphur  contained  in  urochrome  is 
readily  eliminated  by  boiling  alkali,  and  can  be  estimated  as  lead 
sulphide, 

Urochrome  can  be  (roughly)  estimated  in  urine  by  subtracting  the 
amount  of  purine  nitrogen,  obtained  according  to  Huppert's  modifica- 
tion of  Ilaycraft's  ammoniacal  silver  nitrate  method,  from  the  amount 
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found  by  Kriiger  and  Wnlff's  cuprous  sulphate  method  ;  the  difference 
between  the  two  values  represents  the  nitrogen  in  urochrome,  of  which 
0'4 — 0'7  gram  are  excreted  daily  by  man. 

The  author  does  not  admit  the  relationship  between  urochrome  and 
bilirubin,  which  exists  according  to  Garrod  (Abstr.,  1903,  ii,  520). 
Not  only  does  urochrome  not  yield  hfemopyrrole,  but  it  contains 
sulphur,  and  has  a  very  different  elementary  composition  from  that  of 
urobilin  (C  43-09%,  H  5'14%,  N  1M5%,  S  5-09%).  G.  B. 

Physical  Modifications  of  Gelatin  in  the  Presence  of 
Electrolytes  and  Non-electrolytes.  J.  Larguier  des  Bancels 
(Comft.  rend.,  1908,  146,  290— 291).— Sadikoff  (Abstr.,  1904,  i,  462  ; 

1906,  i,  224)  has  shown  that  gelatin  dissolves  in  very  concentrated 
solutions  of  certain  salts.  The  author  has  studied  the  solvent  action  of 
2iJ/-solutions  of  the  nitrates  and  chlorides  of  sodium,  potassium, 
ammonium,  calcium,  magnesium,  zinc,  copper,  and  manganese  on 
rectangular  fragments  of  gelatin,  and  finds  that  the  salts  of  the 
bivalent  metals  have  a  greater  action  than  those  of  the  univalent 
metals,  those  of  calcium  having  the  greatest  activity,  and  that  the 
nitrates  are  generally  more  active  than  the  chlorides. 

In  the  presence  of  electrolytes,  particularly  the  above  salts,  gelatin 
dissolves  in  mixtures  of  water  with  methyl  or  ethyl  alcohol  or  acetone 
more  readily  than  in  pure  water.  The  presence  of  a  small  quantity  of 
water  is  essential  for  dissolution,  but,  apart  from  this,  the  gelatin 
dissolves  the  more  rapidly  the  larger  the  quantity  of  non-electrolyte 
present. 

The  gelatin  so  dissolved  can  be  recovered  by  eliminating  the  salts 
from  solution,  either  by  dialysis  or  by  a  series  of  precipitations. 

E.  H. 

Tanning  of  Gelatin.  Richard  Abegg  and  Paul  von  Schroeder 
{Chem.  Zentr.,  1907,  ii,  1346—1347;  from  Zeitsch.  Chem.  Ind.  Kolloide, 

1907,  2,  85^87). — As  a  measure  of  the  extent  to  which  gelatin  has 
been  tanned,  the  authors  use  the  temperature  of  fusion,  which  is  the 
temperature  at  which  the  gelatin  begins  to  flow  in  a  thin-walled, 
open  glass  tube,  2*5  mm.  in  diameter  and  2 '5  cm.  in  length. 

A  10%  (solid)  solution  of  gelatin,  covered  with  5%  formalin,  is 
kept  for  twenty- four  hours.  The  surface  layer  of  gelatin,  which  is 
strongly  tanned,  shrivels  and  darkens  at  85°  without  melting ;  the 
following  layers  have  m.  p.  48°  to  36°.  The  m.  p.  of  the  untanned 
gelatin  is  36°. 

Experiments  with  gelatin  plates  show  that  a  definite  degree  of 
tanning,  namely,  that  corresponding  with  m.  p.  48°,  is  reached  in  a  time 
which  is  nearly  inversely  proportional  to  the  concentration  of  the 
formalin  ;  at  very  small  concentrations,  however,  the  degree  of  tanning 
is  less  than  the  calculated  amount.  The  process  is  a  unimolecular 
reaction,  the  concentration  of  the  gelatin  being  taken  as  constant. 

The  tanning  action  of  1%  formalin  is  not  affected  by  the  presence  of 
20(vol.)%  alcohol.  A  depression  of  the  m.  p.  of  gelatin  to  34°  and 
32°,  without  visible  tanning,  is  caused  by  10%  solutions  of  potash 
and   chrome   alums  respectively;   ferric  alum,    however,   produces   a 
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hard,  brittle  gelatin,  m.  p.  40 — 38°.  Successive  treatment  in  baths 
of  potassium  dichromate  and  sodium  thiosulphate,'and  also  solutions  of 
tannin  or  picric  acid,  tan  gelatin  with  lowering  of  the  m.  p. 

The  m.  p.  of  untanned  gelatin  is  lowered  by  neutral  salts  ;  the 
action  also  occurs  with  tanned  gelatin,  for,  whereas  the  m.  p.  of  un- 
tanned gelatin  is  lowered  to  33°  in  a  bath  of  sodium  chloride,  the  m.  p. 
(41°)  of  a  tanned  gelatin  is  depressed  to  38°.  The  addition  of  sodium 
carbonate  causes  a  rapid  acceleration  of  the  tanning  action  of  formalin 
or  ferric  alum  with  simultaneous  elevation  of  the  m.  p.  of  the 
gelatin. 

The  internal  friction  of  a  dilute  solution  of  gelatin  diminishes  with 
time  after  the  addition  of  formalin  ;  by  the  addition  of  potash  or 
chrome  alums,  it  increases  to  an  extent  approximately  equal  to  that 
which  the  same  quantity  of  water  would  experience  by  the  addition  of 
these  salts.  C.  S. 

Isolation  of  Glycine,  Albumoses,  or  Peptones  from  Dilute 
Aqueous  Solutions.  Max  Siegfried  (D.R.-P.  188005). — Glycine, 
albumoses,  and  peptones  may  be  precipitated  with  the  formation  of  a 
complex  carbamate  by  suspending  barium  or  strontium  hydroxide  in 
their  solutions  and  passing  in  carbon  dioxide.  The  precipitate  is  then 
warmed  with  water  containing  carbon  dioxide  or  ammonium  carbonate 
in  order  to  form  calcium  carbonate  and  the  free  amino-acid. 

G.  T.  M. 

Plastein.  W.  W.  Sawjaloff  {Zeitsch.  physiol.  Chem.^  1907,  64, 
119 — 150). — Plastein  is  the  name  given  to  the  precipitate  which  is 
obtained  when  solutions  of  proteoses  are  subjected  to  the  action  of 
gastric  juice.  The  material  is  obtained  from  different  kinds  of 
proteose,  and  the  process  is  regarded  as  a  synthetic  one  (reversible 
action  of  pepsin).  By  the  further  digestion  of  plastein,  the  usual 
varieties  of  proteose  and  peptone  are  obtained.  The  figures  given 
indicate  that  the  reaction  is  either  bimolecular  or  termolecular ; 
plastein  is  therefore  the  result  of  the  union  of  either  2  or  3  molecules 
of  the  proteoses  from  which  it  is  formed,  and  its  molecular  weight  is, 
on  the  average,  twice  that  of  the  proteoses.  Before  precipitation 
occurs,  plastein  is  present  in  a  soluble  form,  and  is  then  precipitated 
by  boiling.  The  plasteins  used  were  prepared  from  a  large  range  of 
proteins,  and  elementary  analyses  are  given.  They  differ  among 
themselves,  and  are  divided  into  groups.  W.  D.  H. 

Protagon.  Wilhelm  Cramer  and  B.  A.  Wilson  {Quart.  J.  Exp. 
Physiol. i  1908,  1,  97 — 110). — Polemical.  The  individuality  of  protagon 
is  maintained,  and  the  statements  of  Gies  and  his  collaborators  and 
of  Bosenheim  and  Miss  Tebb  criticised.  W.  D.  H. 

A  Simple  Method  of  Estimating  the  Activity  of  Trypsin. 
Oscar  Gross  {Arch.  expt.  Path.  Pharm.,  1907,  58,  157— 166).— The 
method  is  based  on  the  fact  that  caseinogen  is  precipitated  from  alkaline 
solution  by  the  addition  of  acid,  but  that  the  products  of  its  digestion 
are  not   precipitated.     The  moment  is  noted  at  which  the  digesting 
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solution  ceases  to  give  a  precipitate  on  acidification  with  1%  acetic 
acid.  It  is  found  experimentally  that  the  time  required  for  digestion 
is  inversely  proportional  to  the  amount  of  trypsin  employed,  so  that 
tryptic  digestion  does  not  follow  the  Schiitz-Borissow  law  of  squares, 
which  applies  to  peptic  digestion  only.  G.  B. 

Adsorption  Affinity  of  Invertase  from  Yeast.  Leonor 
MiCHAELis  (Biochem.  Zeitsch.,  1908,  7,  488 — 492). — The  behaviour 
of  invertase  from  yeast  towards  kaolin,  mastic,  arsenious  sulphide, 
ferric  hydroxide,  and  aluminium  hydroxide  indicates  that  the  enzyme 
is  an  electronegative  colloid.  The  precipitate,  consisting  of  ferric 
hydroxide  or  aluminium  hydroxide,  and  the  adsorbed  ferment  is  as  active 
as  an  aqueous  solution  of  invertase.  A  solution  containing  both  albumin 
and  invertase  can  be  freed  from  the  former  by  means  of  kaolin. 
The  filtrate  from  the  kaolin  and  adsorbed  albumin  contains  the 
invertase.  J.  J.  S. 

The  Inhibiting  Action  of  Fluorides  on  Lipase.  Samuel 
AMBERGand  Arthur  S.  Loevenhart  (/.  Biol.  Chem.y  1908,  4,  149 — 164). 
— The  inhibiting  action  of  fluoride  on  lipase  decreases  on  ascending 
the  fatty  acid  series  of  esters.  The  accelerating  effect  of  sodium  salts 
of  the  fatty  acids  neutralises  the  effect  of  a  fluoride.  For  this 
purpose,  sodium  butyrate  must  be  present  in  a  molecular  concentration 
2100  times  as  great  as  that  of  the  fluoride.  The  action  of  the  sodium 
salts  decreases  with  increasing  molecular  weight  of  the  salt,  and  the 
protecting  action  increases  with  the  increasing  molecular  weight  of  the 
ester.  The  effect  of  fluorides  furnishes  a  biochemical  test  for  fluorides 
in  food  products,  and  this  will  doubtless  be  of  value  in  food  inspection. 

W.  D.  H. 

The   Fermentative   Change   of  Glyoxylic   Acid  in  Organs. 

E.  Granstrom  {Beitr.  chem.  Physiol.  Path.,  1908,  11,  214—223).— 
Schloss  showed  that,  of  various  organs,  the  liver  (minced  small)  was 
most  effective  in  causing  the  disappearance  of  glyoxylic  acid.  The 
property  is  possessed  by  extracts  of  liver  made  with  Ringer's  solution, 
and  to  a  less  degree  by  the  precipitate  produced  by  alcohol  or  acetone 
in  such  extracts.  Evidence  is  adduced  that  the  agent  is  a  ferment, 
and  the  name  glyoxylase  is  given  to  it.  It  is  relatively  resistant  towards 
acids,  alkalis,  and  antiseptics,  and  its  activity  is  destroyed  by  heating. 
It  acts  in  the  absence  of  oxygen  ;  its  action  is  not  oxidative,  no  oxalic 
acid  being  formed.  The  ferment  is  not  identical  with  aldehydase,  or 
with  the  uricolytic  enzyme.  It  does  not  pass  through  a  Chamberland 
filter.  •  W.  D.  H. 

An  Enzyme  Phytase  which  Decomposes  Anhydro-oxy- 
methylenediphosphoric  Acid.  Umetaro  Suzuki,  K.  Yoshimura, 
and  M.  Takaishi  {Bull.  Coll.  Agric.  Tokyo,  1907,7,503— 512).— When 
rice  bran  suspended  in  water  is  kept  for  some  days  at  the  ordinary 
temperature,  most  of  the  organic  phosphorus  dissolves,  and  phosphoric 
acid  is  produced  at  the  expense  of  the  organic  phosphorus  compounds. 
The   change   is   shown  to  be   due,   not   to   putrefaction,  but   to   an 
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enzyme,  phytase,  which  was  isolated  from  rice  bran  and  wheat  bran. 
The  enzyme  dissolves  very  readily  in  cold  water,  is  free  from  phos- 
phorus, and  does  not  posse!^s  either  diastatic,  peptic,  or  tryptic  activity. 
The  production  of  inositol  from  phytin,  which  has  hitherto  only 
been  effected  by  means  of  strong  mineral  acid,  is  also  brought  about 
by  phytase.  It  is  therefore  probable  that  phytin  has  the  constitution  of 
inositol-hexaphosphoric  acid,  C(.H^(P04H.2)j3.  N.  H.  J.  M. 

The  Probable  Chemical  Constitution  of  Rennet.  Alberto 
ScALA  {Chem.  Zentr.,  1907,  ii,  1800;  from  Staz.  sjyerim.  agrar.  ital.,  40, 
129 — 149). — Rennin  is  regarded  as  a  weak  base,  consisting  of  an 
albumose  nucleus  and  amino- side-chains.  Heating  destroys  its 
activity,  and  alters  its  constitution  ;  formaldehyde  has  a  similar  action, 
which  is  explained  by  the  replacement  of  amide-hydrogen  by  the 
methylene  group.  W.  D.  H. 

Pepsin  and  Rennet.  Ivar  Bang  {Zeitsch.  physiol.  Chem.,  1908, 
54,  359 — 362). — The  view  is  taken  that  these  two  substances  are  not 
identical,  and  Gewin's  results  (this  vol.,  i,  71)  are  criticised. 

W.  D.  H. 

Ferments  and  Antiferments.  VI.  Martin  Jacoby  (Biochem. 
Zeitsch.,  1908,  8,  40—41.  Compare  Abstr.,  1907,  i,  811;  ii,  38, 
108). — Morgenroth  and  Willanen  {Virchow's  Archiv,  1907,  190)  have 
questioned  the  accuracy  of  the  author's  observation  (Abstr.,  1907,  ii, 
38)  that  a  neutral  mixture  of  rennet  and  antirennet  can  be  re-activated 
by  the  addition  of  acid.  They  doubted  the  activity  of  the  antiferment, 
and  regarded  the  clotting  action  after  acidification  as  due  to  liberation 
of  fresh  rennet  from  (as  yet  undecomposed)  zymogen,  or  as  due  to  the 
intensification,  by  the  acid,  of  the  action  of  traces  of  rennet  which 
had  escaped  neutralisation  by  the  antirennet.  The  reply  to  these 
criticisms  is  that  the  experiments  with  antirennet  were  carried  out 
quantitatively,  so  that  its  activity  was  beyond  suspicion  ;  moreover,  it 
was  always  present  in  such  excess  that  it  would  have  sufficed  to 
neutralise  the  rennet  several  times  over.  G.  B. 

Action  of  Tyrosinase  on  some  Substances  Related  to 
Tyrosine.  Gabriel  Bertrand  (Compt.  re^id.,  1907,  145, 1352—1355). 
— In  view  of  extending  the  study  of  tyrosinase  as  a  melanogenetic 
oxydase  (compare  Abstr.,  1896,  ii,  571  ;  1897,  ii,  117,  338;  Gessard, 
Abstr.,  1900,  i,  468;  1902,  i,  196;  1903,  ii,  165;  1904,  i,  539;  ii, 
833;  Lehmann,  Abstr.,  1902,  i,  580;  FUrth  and  Schneider,  Abstr., 
1902,  ii,  36;  Cotte,  Abstr.,  1903,  ii,  309;  Durham,  i\bstr.,  1905,  ii, 
101),  the  author  has  examined  the  action  of  the  pure  oxydase  (Bertrand 
and  Mutermilch,  Abstr.,  1 907,  i,  812)  on  two  series  of  compounds  related 
to  tyrosine ;  the  first  series  includes  phenol  and  its  para-substituted 
derivatives,  ethyltyrosine,  chloroacetyltyrosine,  glycyltyrosine,  tyrosine, 
/>-hydroxyphenylethylamine,  jo-hydroxyphenylmethylamine,  jo-amino- 
phenol,  ;?-hydroxyphenylpropionic  acid,  />-hydroxyphenylacetic  acid, 
^-hydroxybenzoic  acid,  and  /j-cresol.  The  second  series  comprises 
phenylalanine,    phenylethylamine,    phenylmethylamine,    anilinoacetic 
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acid,  phenylpropionic  acid,  phenylacetic  acid,  alanine,  and  glycine. 
The  results  show  that,  whilst  each  member  of  the  first  series  of 
compounds  is  oxidised  by  tyrosinase  to  form  intensely  coloured 
derivatives,  those  of  the  second  series  yield  no  coloration  under 
the  same  conditions ;  it  follows  therefore  that  only  those  compounds 
containing  the  phenolic  hydroxyl  group  are  susceptible  to  the  oxidising 
action  of  tyrosinase. 

The  dipeptide  glycyltyrosine  is  not  hydrolysed  by  tyrosinase,  neither 
is  it  oxidised  by  laccase.  M.  A.  W. 

The  Action  of  Tyrosinase  from  Russula  delica  on 
Tyrosine,  Tyrosine-containing  Polypeptides,  and  other 
Compounds.  Emil  Abderhalden  and  Markus  Guggenheim 
{Zeitsch.  physiol.  Ghem.,  1908,  54,  331 — 353). — ^The  presence  of 
c/-glutamic  and  Z-aspartic  acids  inhibits  the  formation  of  pigment 
from  tyrosine  under  the  influence  of  tyrosinase.  Numerous  other 
amino-acids  have  no  such  effect.  Various  alcohols  are  also  without 
inhibiting  influence.  Details  are  given  in  regard  to  the  influence  of 
various  agencies  on  the  similar  action  of  tyrosinase  on  polypeptides 
which  contain  tyrosine.  Tyrosinase  produces  a  red  pigment  from 
polypeptides  which  contain  tryptophan,  and  this  is  not  due  to 
comtamination  with  tyrosine.  W.  D.  H. 

Peroxydase  Active  in  Tyrosinase.  Alexis  Bach  {Ber.,  1908, 
41,  216-220.  Compare  Abstr.,  1906,  616,  919).— Tyrosinase  consists 
of  an  oxygenase  for  which  hydrogen  peroxide  can  be  substituted  and 
a  peroxydase.  Chodat's  observation  (Abstr.,  1907,  i,  575,  882)  that 
hydrogen  peroxide  retards'  the  activity  of  tyrosinase  is  due  to  the  use  of 
too  concentrated  solutions ;  in  suitable  dilution,  hydrogen  peroxide  has 
no  influence  on  the  activity  of  fresh  normal  tyrosinase.  Here  it  would 
appear  the  peroxide  produced  by  the  oxygenase  is  sufficient  for  the 
requirements  of  the  corresponding  peroxydase.  The  action  of  vegetable 
tyrosinase  on  tyrosine  may  be  followed  quantitatively  by  decolorising 
the  black  oxidation  product  produced  with  dilute  potassium  perman- 
ganate and  sulphuric  acid. 

Older  and  partly  exhausted  preparations  of  tyrosinase  have  their 
action  considerably  accelerated  on  addition  of  dilute  hydrogen  peroxide, 
and  a  preparation  which  had  entirely  lost  its  activity  was  rendered 
very  active  again  in  this  manner.  Seemingly,  the  oxygenase  is  very 
unstable,  but  it  can  be  completely  replaced  by  the  corresponding 
amount  of  hydrogen  peroxide. 

By  precipitation  with  magnesium  carbonate  and  extraction  of  the 
dried  precipitate  witH  water,  the  peroxydase  may  be  partly  separated 
from  the  oxygenase,  the  magnesium  carbonate  retaining  very  much 
more  of  the  former.  A  similar  partial  separation  is  also  effected  by 
methyl  alcohol.  E.  F.  A. 

Mode  of  Action  of  Tyrosinase.  Alexis  Bach  {Ber.,  1908,  41, 
221 — 225). — Tyrosinase  derived  from  Russula  delica  was  allowed  to 
act  on  tyrosine  in  dilute  sodium  carbonate,  and  the  amount  of  change 
determined  by  titration  with  potassium  permanganate  and  sulphuric 
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acid  (see  preceding  abstract).  The  course  of  cliange  follows  the  simple 
law  of  mass  action.  The  amount  changed  increases  with,  although 
more  slowly  than,  the  amount  of  ferment,  and  the  reaction  comes 
more  quickly  to  a  standstill  the  larger  the  amount  of  ferment.  With 
a  constant  amount  of  ferment  during  the  middle  portion  of  the 
reaction,  the  time  taken  for  a  given  amount  of  change  is  inversely 
proportional  to  the  amount  of  tyrosine  present.  The  activity  of  the 
ferment  is  the  more  rapidly  exhausted  as  the  amount  of  tyrosine  present 
increases.  E.  F.  A. 

Behaviour  of  Peroxydase  towards  Light.  Alexis  Bach 
{Ber.,  1908,  41,  225.  Compare  Abstr.,  1907,  i,  268).— Under  the 
combined  influence  of  oxygen  and  of  light,  there  is  a  slow  falling  off 
in  the  activity  of  peroxydase  as  measured  by  the  production  of 
purpurogallin  from  pyrogallol.  Generally  speaking,  peroxydase  appears 
to  be  one  of  the  most  stable  enzymes.  E.  F.  A. 

Amount  of  Nitrogen  in  the  Oxidising  Ferments.  Alexis 
Bach  {Ber.,  1908,  41,  226— 227).— Peroxydase  from  horse-radish, 
when  heated  with  powdered  potassium  hydroxide,  yields  pyrrole  and 
ammonia.  In  detecting  nitrogen  in  oxidising  ferments  by  the  Las- 
saigne  method,  it  is  advisable  to  use  a  fair  proportion  of  metallic 
potassium  and  not  sodium.  E.  F.  A. 

The  Bnzymic  Role  of  Philothion  towards  Oxygen.  Joseph 
DE  Rey-Pailhade  {Bull.  Soc.  chim.,  1908,  [iv],  3,  159—162.  Com- 
pare Abstr.,  1906,  i,  999;  1907,  i,  372;  1908,  i,  72).— Lambling's 
statement  {Diet.  Chim.  de  Wurtz,  article  "  Philothion ")  that  the 
enzymic  nature  of  philothion  is  doubtful  has  led  the  author  to  sum- 
marise the  information  he  has  already  brought  forward  in  favour  of 
regarding  this  substance  as  an  enzyme,  and  he  concludes  that  its 
function  in  the  living  processes  is  to  hydrogenate  oxygen,  and  that  it 
behaves  as  an  enzyme  towards  oxygen  in  this  connexion. 

T.  A.  H. 

Cleavage  of  Polypeptides.  Emil  Abderhalden  and  Arthur 
H.  KoELKER  {Zeitsch.  physiol.  Chem.,  1908,  54,  363— 389).— In  a 
previous  research  on  the  hydrolysis  of  c?-alanyl-c?-alanine  by  means 
of  yeast-juice  (Abstr.,  1907,  ii,  488),  the  amount  of  the  dipeptide  was 
kept  constant,  and  the  amount  of  ferment  was  varied.  In  the  present 
research,  the  constant  quantity  was  the  amount  of  ferment,  and  the 
variable  one  the  amount  of  dipeptide.  The  tabular  results  and 
curves  given  show  that  the  greater  the  amount  of  ferment  in 
proportion  to  dipeptide  the  more  rapidly  did  hydrolysis  take  place, 
especially  at  the  start. 

The  next  expeiiments  relate  to  the  action  of  pancreatic  and  in- 
testinal juice  on  certain  tripeptides,  namely,  ^-leucyl-glycyl-c^-alanine 
and  glycyl-cZ-alanyl-glycine.  The  specific  rotatory  power  of  the  former 
is  +20°.  By  hydrolysis,  it  is  theoretically  possible  to  obtain  two 
dipeptides,  namely,  ^-leucyl-glycine  and  glycyl-cZ-alanine  j  the  rotatory 
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power  of  the  former  is  +85°,  of  the  latter  -50°.  So  that  if  leucine 
is  liberated,  the  rotation  will  sink,  and  if  cZ-alanine  is  liberated  the 
lotation  will  rise.  With  the  second  tripeptide,  an  examination  of  the 
rotatory  power  will  also  indicate  the  course  of  the  hydrolysis,  for  its 
rotatory  power  is  -  64°,  and  that  of  the  two  possible  dipeptides  -  50° 
and  +  50°.  The  results  show  in  the  case  of  Meucyl-glycyl-c?-alanine, 
the  main  reaction  is  the  formation  of  alanine  and  Weucyl-glycine, 
and  this  dipeptide  is  in  small  measure  resolved  into  leucine  and 
glycine.  In  the  case  of  glycyl-c?-alanyl-glycine,  the  first  cleavage 
results  in  the  liberation  of  glycine  and  rf-alanyl-glycine. 

The  next  series  of  experiments  relate  to  the  influence  of  alkalis  and 
acids  on  the  cleavage  which  pancreatic  and  intestinal  juice  produce  on 
glycyl-^tyrosine.  Small  quantities  of  alkali  retard  hydrolysis.  The 
same  is  true  for  the  action  of  yeast-juice  on  c?-alanyl-(i-alanine.  Even 
small  quantities  of  acid  completely  inhibit  the  hydrolysis.  The 
results  with  bile  acids  are  inconclusive.  W.  D.  H. 

Sensitising  Action  of  Fluorescent  Substances  in  Yeast  and 
Yeast  Press  Juice.  Hermann  von  Tappeinee,  M.  Kurzmann,  and 
Fr.  Locher  {Biochem.  Zeitsch.,  1908,  8,  47 — 60.  Compare  Abstr., 
1904,  i,  131 ;  1905,  ii,  565,  602,  603 ;  1906,  i,  720,  917  ;  ii,  462,  511, 
512;  1907,  i,  267). — Fluorescent  suljstances  can  in  diffuse  daylight 
inhibit  yeast  fermentation,  and  even  kill  the  yeast.  Certain  fluor- 
escent substances,  such  as  sodium  dichloroanthracenedisulphonate, 
which  act  strongly  on  Paramoecium,  are  without  action  on  yeast.  On 
the  other  hand,  all  fluorescent  substances  examined  greatly  inhibited 
the  fermentative  action  of  yeast-juice  (zymase)  and  of  dead  yeast 
preserved  by  acetone.  This  destructive  action  on  intra-cellular  enzymes 
is  similar  to  that  on  extra-cellular  ones.  It  would  seem  therefore  that 
some  fluorescent  substances,  like  sodium  dichloroanthracenedisul- 
phonate, referred  to  above,  cannot  pass  through  the  cell  wall. 

G.  B. 

Action  of  Light  on  Peroxydase;  Sensitisation  by 
Fluorescent  Substances.  Kando  Jamada  and  Alb.  Jodlbauer 
{Biocliem.  Zeitsch.,  1908,  8,  61 — 83).  Sensitisation  of  Catalase. 
M.  Zeller  and  Alb.  Jodlbauer  {Biochem.  Zeitsch.,  1908,  8,  84 — 97). 
— Peroxydase  and  catalase  are  attacked  by  visible  rays  in  the  presence 
of  oxygen,  and  by  ultra-violet  rays  to  an  even  greater  extent,  no  matter 
whether  oxygen  is,  or  is  not,  present.  Catalase  is  rendered  more 
susceptible  to  the  light  by  the  presence  of  hydroxyl  ions.  All 
fluorescent  substances  examined  sensitised  catalase,  but  peroxydase 
was  only  sensitised  by  eosin  and  by  tetrabromotetraiodofluorescein. 
The  sensitising  action  only  occurs  when  the  ultra-violet  rays  are 
as  far  as  possible  absent,  and  is  small  compared  with  the  similar 
action  on  diastase  and  inveitase.  (Compare  the  references  given  in 
the  preceding  abstract.)  G.  B. 

Isomeric  Organic  Magnesium  Compounds.  Julius  Schmidlin 
and  Herbert  H.  Hodgson  {Ber.,  1908,  41,  430 — 437.  Compare 
Abstr.,  1907,  i,  26,  601). — Cinnamaldehyde  reacts  in  a  similar  manner 
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to  benzaldehyde  with  the  a-  and  /3-forms  of  magnesium  triphenyl- 
methyl  chloride.  An  ethereal  solution  of  the  a-isomeride  is  prepared 
in  the  usual  way,  and,  after  the  evaporation  of  the  greater  part  of  the 
ether,  the  precipitated  magnesium  compound  is  re-dissolved  by  the 
addition  of  dry  benzene  ;  the  addition  of  cinnamaldehyde  leads  to  the 
formation  of  T^-cinnamoyltriphenylmethane,  CHPhg'CgH^-CO'CHICHPh, 
m.  p.  149 — 151°  (corr.),  which  develops  a  yellow  coloration  with 
concentrated  sulphuric  acid.  The  formation  of  the  ketone  instead  of 
a  secondary  alcohol  is  due  probably  to  atmospheric  oxidation.  An  ethyl 
ether-benzene  solution  of  /8-magnesium  triphenylmethyl  chloride  reacts 
with  cinnamaldehyde  to  form  cinnamoyltriphenylmethane, 

CPhg-CO-CHiCHPh, 
m.   p.    159 — 160°  (corr.),   which  does  not  develop  a  coloration  with 
concentrated  sulphuric  acid. 

Benzyl  chloride  reacts  very  feebly  with  the  a-form  of  magnesium 
triphenylmethyl  chloride,  yielding  a  trace  of  a^'-tetraphenylethane  ; 
with  the  ;S-isomeride,  however,  it  readily  forms  the  same  hydrocarbon 
(compare  Hanriot  and  St.  Pierre,  Abstr.,  1889,  882  ;  Gomberg,  ibid.j 
1906,  i,  821.) 

The  a-  and  /8- forms  of  magnesium  triphenylmethyl  chloride  yield 
^-benzpinacolin  with  methyl  benzoate,  and  do  not  react  with  acetone, 
acetaldehyde,  or  acetyl  chloride,  although  in  the  case  of  the  yS-isomeride 
minute  traces  of  triphenylmethyl  are  formed.  m-Nitrobenzaldehyde 
does  not  react  with  the  ^-form,  and  converts  the  a-isomeride  largely 
into  triphenylcarbinol. 

^-Tritolylmethyl  chloride  loses  hydrogen  chloride  at  180 — 250°, 
yielding  an  amorphous  powder,  m.  p.  225 — 235°  which  is  possibly 
ditolylenetolylmethane  (tolyldimethylfluorene),  CggHgQ. 

Magnesium  ^-tritolylmethyl  chloride  appears  to  be  formed  as  a  yellow 
precipitate  when  magnesium  and  jo-tritolylmethyl  chloride  react  in 
ether  in  the  presence  of  excess  of  iodine  or  bromine.  It  reacts  with 
benzaldehyde  to  form  an  amorphous  hydrocarbon,  O^^H^q,  m.  p. 
195 — 200°,  but  does  not  yield  tritolylacetic  acid  with  carbon  dioxide. 
The  acid  is  formed,  however,  when  carbon  dioxide  is  passed  into  the 
ethereal  solution  in  which  magnesium  and  tritolylmethyl  chloride 
are  reacting  in  the  presence  of  a  smaller  quantity  of  iodine  than  that 
used  in  the  preceding  preparation.  C.  S. 
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Presence  of  two  Paraffin  Hydrocarbons  in  the  Unsaponifl- 
able  Portion  of  Chrysalidene  Oil.  Angelo  Menozzi  and  A. 
MoRESCHi  {Atti  E.  Accad.  Lincei,  1908,  [v],  17,  i,  100 — 101.  Compare 
Lewkowitsch,  Abstr.,  1907,  i,  521). — The  portion  of  chrysalidene  oil 
which  cannot  be  saponified  consists  of:  (1)  bombicesterol  (compare 
this  vol.,  i,  265);  (2)  a  product  which  dissolves  readily  in  alcohol 
or  ether,  and  separates  as  a  varnish ;  (3)  a  saturated,  optically  inactive 
hydrocarbon,  CggH^g,  m.  p.  62-5°,  b.  p.  270°/15  mm.  (compare  Krafft, 
Chem.  Zeit.^  1883,  153);  (4)  a  saturated /i?/o?rocar6ow,  m.  p.  41 — 42°). 

T.  H.  P. 

Action  of  Nitric  Acid  on  Saturated  Hydrocarbons.  XIII. 
Nitration  of  Saturated  Hydrocarbons  containing  two  tsoPropyl 
Groups.  Michael  I.  Konowaloff  (J.  Russ.  Phys.  Chem.  Soc,  1905, 
37,  1119—1125.  Compare  Abstr.,  1905,  i,  762,  763,  764).— By  the 
action  of  nitric  acid  on  American  petroleum,  b.  p.  55 — 60°,  ;8-nitro- 
/3y-dimethylbutane,  N02'CMe2-CHMe2,  b.  p.  168—1697750  mm., 
is  obtained  amongst  other  products;  it  is  either  identical  or  closely 
analogous  to  the  substance  obtained  by  the  nitration  of  synthetic 
dizsopropyl  (/?y-dimethylbutane),  has  D^  0-9716,  Idf  09588,  crystal- 
lises in  a  mixture  of  solid  carbon  dioxide  and  ether,  and  melts  below 
-20°  (compare  Abstr.,  1894,  i,  265). 

It  is  reduced  by  tin  and  hydrochloric  acid,  forming  the  correspond- 
ing amine,  b.  p.  104— 105°/751  mm.,  Dl  0-7683,  Df  0-7514,  <  1-40960, 
and  does  not  solidify  at  -  9°.  It  readily  absorbs  carbon  dioxide  from 
the  atmosphere,  forming  a  solid  salt ;  the  hydrochloride  of  the  amine  is 
readily  converted  into  dimethyKsopropylcarbinol,  CHMog'CMeg'OH. 
Simultaneously  with  the  mononitro-compound,  /3y-dinitro-^y-dimethyl- 
butane,  b.  p.  208°,  is  formed. 

Amongst  other  products  obtained  by  nitrating  /38-dimethylpentane 
with  nitric  acid,  D  1*11,  in  sealed  tubes  are:  (1)  j^-nitro-ph-dimethyl- 
pentane,  N02-CMe2-CH,-CHMe2,  b.  p.  181— 182°/742  mm.,  Dg  0-9559, 
T)'f  0*9309,  n^  1-42355,  which  is  reduced  by  tin  and  hydrochloric  acid, 
forming  the  corresponding  amine,  b.  p.  121 — 122°/747  mm.,  D^"  0*7549, 
Wd  1-4009  ;  the  2)latinichloride,  m.  p.  240°  (decomp.),  is  described. 

(2)  pB-Dinitro-/3S-di7nethyl2Jentane,  NO^'CMeg-CHg-CMeg-NOg,  is  a 
crystalline  substance,  \n.  p.  81 — 82°.  Z.  K. 

A  New  Type  of  Combination  of  Sulphur  with  Certain 
Iodides.  Victor  Auger  {GomjU.  rend.,  1908,  146,  477—479). — 
The  author  has  prepared  a'  new  series  of  additive  or  molecular 
compounds  of  the  type  Ill7i,riSg  by  mixing  solutions  in  carbon 
disulphide  of  the  two  constituents.  lodof or  on-sulphur,  CHl3,3Sj,,  forms 
magnificent  yellow  prisms,  m.  p.  93°,  stable  in  air,  but  coloured  red  by 
the  action  of  light,     l^etraiodoethylene-sulj^hur,  Cl./.^I^ji^^,  form  large, 
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yellow  plates,  m.  p.  97 — 103°.  Arsenious  iodide- sulphur,  AsIgjSSg, 
forms  long,  orange  prisms  or  plates,  m.  p.  105".  Antimony  iodide- 
sulphuvj  Sbl3,3Sg,  forms  long,  bright  yellow  prisms,  m.  p.  117°. 

M.  A.  W. 


Reducing  Properties  of  the  Organometallic  Compounds. 
Letellier  (Co7npt.  rend.,  1908,  146,  343 — 345.  Compare  Jocitsch, 
J.  Buss.  Phys.  Ghem.  Soc,  1904,  36,  443  ;  Sabatier  and  Mailhe,  Abstr., 
1905,  i,  706;  Gattermann  and  Maffezzoli,  Abstr.,  1904,  i,  172).— 
When  ethyl  hydroxypivalate,  OH'CHg'CMeg'COgEt,  is  treated  with 
magnesium  ethyl  bromide,  besides  the  production  of  pjS-dimethyl- 
y-ethylpentane-ay-diol,  OH-CHg-CMeg-CEto'DH,  m.  p.  19°,  b.  p. 
136°/21  mm.,  predicted  by  theory,  there  is  formed  a  smaller  quantity 
of  PP-dimethylpentaneoiy-diol,  CH2Me*CH(OH)'CMe2*CH2*OH,  m.  p. 
59°,  b.  p.  119°/21  mm.,  identified  by  its  production  when  ethyl  bromo- 
tsobutyrate  is  condensed  with  propaldehyde  in  the  presence  of  zinc 
(Reformatski)  and  the  ethyl  fi-hydroxij-aa-dimethylvaleraie, 

CH2Me-CH(OH)'-CMe2-C02Et 
(b.  p.  98°/ 16  mm.),  so  formed,  reduced  by  sodium  (Bouveaulb  and  Blanc, 
Abstr.,  1905,  i,  11).  The  mechanism  of  tbo  formation  of  the  second 
glycol  is  represented  by  OH-CH2*CMe2'C02Et  +  MgEtBr  — ^ 
OH-CFT2-CMe2-CEt(OEt)-OMgBr  -^  OH-CHg-CMe^'COEt,  the 
ketone  formed  being  reduced  by  the  organometallic  compound  with 
evolution  of  ethylene.  Lowering  the  temperature  of  the  reaction- 
mixture  favours  the  reduction,  the  yield  of  the  second  glycol  being  32% 
at  the  ordinary  temperature,  35%  at  0°,  and  60%  in  a  mixture  of  ice 
and  salt.  The  first  glycol,  which  forms  an  acetate,  b.  p.  97 — 98°/21  mm., 
and  a  urethane,  m.  p.  63°,  is  dehydrated  by  20%  sulphuric  acid,  giving 
ISI3-dimethyl-y-ethyl-Ay^-pe7itenol,  CHMeiCEt-CMeg'CHg-OH,  a  liquid, 
b.  p.  86°/21  mm.,  and  a  small  quantity  of  a  liquid  hydrocarbon,  b.  p. 
119°,  probably  a  nonane.  The  second  glycol,  which  cannot  be  de- 
hydrated, forms  an  acetate,  b.  p.  116°/21  mm.  E.  H. 


General  Method  for  the  Preparation  of  Fatty  or  Aromatic 
Primary  Ethers.  Jules  L.  Hamonet  {Bull.  Soc.  chim.,  1908,  [iv], 
3,  254 — 258). — In  view  of  the  publication  of  Eeychler's  papers  (this 
vol.,  i,  158,  159)  describing  the  preparation  of  complex  ethers  by  the 
action  of  chlorodimethyl  ether  on  magnesium  alkyl  haloids,  the  author 
calls  attention  to  the  fact  that  he  has  already  described  this  reaction 
(Abstr.,  1904,  i,  401),  and  indicated  that  it  is  capable  of  general 
application. 

In  the  present  paper,  details  are  given  of  the  method  of  working, 
and  it  is  suggested  that  on  the  addition  of  the  halogen  methyl  ether 
to  the  magnesium  alkyl  haloid  an  additive  compound,  which  may  be 
represented  by  the  following  typical  formula  :  KR'BrO'Mg-OR"B'"Cl,  is 
formed  in  which  the  two  oxygen  atoms  are  quadrivalent,  and  is  there- 
fore analogous  in  constitution  to  the  compound  of  ether  and  magnesium 
iodide  studied  by  Zulinsky  (Abstr.,  1903,  i,  802)  and  by  Blaise  (Abstr., 
1905,  i,  111).  T.  A.  H. 
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Relation  of  Tetramethylethylene  Oxide  to  Pinacolin. 
Maurice  Delacre  {Bull.  Soc.  chim.,  1908,  [iv],  3,  203— 212).— It  has 

been  shown  previously  (Abstr.,  1907,  i,  581)  that  this  oxide,  0<C!x^  ^, 

may  be  best  prepared  from  pinacoae  by  Friedel's  method,  and  in  the 
present  paper  the  purification  of  the  oxide  is  described  and  its 
properties  are  given. 

The  oxide  is  not  attacked  by  metallic  sodium  in  presence  of 
potassium  hydroxide  solution,  and  this  method  of  freeing  it  from 
pinacolin,  simultaneously  produced,  is  used  for  its  purification,  the 
crude  product  obtained  on  reduction  being  fractionally  distilled,  and 
the  fraction  boiling  at  91  "6 — 91*8°  under  743  mm.  pressure  being 
collected.  Ic  is  a  colourless  liquid,  with  a  piquant  agreeable  odour, 
has  D  0  8311,  is  not  attacked  by  its  own  volume  of  cold  water,  but  is 
slowly  hydrated  in  presence  of  a  large  excess  of  cold  water,  or  more 
rapidly  when  heated  with  water  in  a  closed  vessel  at  150°,  or  with 
water  containing  hydrochloric  or  sulphuric  acid.  The  hydration  is 
greatly  retarded  by  the  presence  of  an  alkali  hydroxide.  The  oxide 
gives  with  fuming  hydrobromic  acid  a  voluminous  precipitate  of  a 
substance,  which  crystallises  from  light  petroleum.  The  oxide  is  not 
reduced  by  sodium  in  presence  of  ether,  or  by  sodium  amalgam  in 
alcohol. 

From  a  consideration  of  its  properties,  it  is  held  that  the 
direct  isomerisation  of  the  oxide  to  pinacolin  in  the  absence  of 
reagents  is  not  likely  to  be  realised,  and  it  is  pointed  out  that  in  its 
resistance  to  hydrogenation  the  oxide  presents  some  analogy  with 
a-benzopinacolin.  T.  A.  H. 

Chemistry  of  Lecithin.  Paul  Mayer  (Biochem.  Zeitsch.,  1908,8, 
199 — 202). — A  reply  to  some  criticisms  of  the  author's  work  by 
I.  Bang,  in  an  article  on  the  lipoid  compounds  (Ergebnisse  der 
Physiologie,  1907,  6,  131).  S.  B.  S. 

Action  of  Metallic  Magnesium  on  Certain  Aliphatic  Acids, 
and  the  Detection  of  Formic  Acid.  Henry  J.  H.  Fenton  and 
H.  A.  SissoN  {ProG.  Camh.  Phil.  Soc,  1908,  14,  385.  Compare 
Trans.,  1907,  91,  687). — The  reduction  of  acids  by  means  of  metallic 
magnesium  only  occurs  in  the  lower  members  of  a  series,  and  has 
been  observed  in  the  case  of  formic,  acetic,  propionic,  butyric,  and 
oxalic  acids. 

As  a  specific  test  for  formic  acid,  the  solution  to  be  examined  is  di- 
gested with  magnesium  ribbon  or  powder  at  the  ordinary  temperature 
for  some  minutes,  and*the  resulting  product  is  tested  for  formaldehyde 
by  any  of  the  usual  colour  tests.  Soluble  metallic  formates  give  a 
similar  result,  but  the  reaction  is  much  more  delicate  with  the  free 
acid.  P.  H. 

Action  of  Magnesium  on  Esters  of  Brominated  Fatty 
Acids.  New  Synthesis  of  /5  Ketonic  Esters.  Josef  Zeltner 
{Per.,  1908,  41,  589 — 594).— The  action  of  magnesium  on  an  ethereal 
solution  of  brominated  esters  of  the  type  CHRBr'COgEt  (where  E  =  Me, 

s  2 
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Et,  or  Pr  )  leads  to  the  formation  of  the  ester  CHgH'COgEt  and  of 
the  ^-ketonic  ester,  CHgE-'CO'OHR'COgEt,  the  composition  of  which 
is  determined  by  hydrolysis  with  10%  potassium  hydroxide,  whereby 
the  dialkyl  ketone,  CO(CH2R)2,  is  obtained.  Ethyl  a-bromoisobutyrate 
reacts  in  a  similar  way,  yielding  ethyl  a-isobutyrylisobutyrate.  By 
the  action  of  benzaldehyde  on  the  ethereal  solution  of  the  product 
of  interaction  of  magnesium  and  ethyl  a-bromoisobutyrate,  a  substance, 
CigHigOg,  is  obtained,  m.  p,  134 — 135°,  which  does  not  contain  a 
carbonyl  or  hydroxyl  group,  yields  benzaldehyde  and  di^sopropyl 
ketone  by  hydrolysis  with  potassium  hydroxide,  and  benzoic  acid  and 
the  same   ketone   by  oxidation   with  chromic  acid  ;  it   is  probably  a 

Slactone,  C0<^j^j®2^^jjpj^>0.  C.  S. 

Electrolytic  Reduction  of  Oleic  to  Stearic  Acid.  Charles 
Marie  (Bull.  >Soc.  chim.,  1908,  [iv],  3,  202— 203).— It  is  stated  that 
Fokin  is  wrong  in  assuming  (Abstr.,  1907,  i,  10)  that  the  author  has 
expressed  the  opinion  that  in  the  electrolytic  reduction  of  oleic  to 
stearic  acid  the  nature  of  the  metallic  cathode  used  has  no  iDfluence 
on  the  reaction,  since  oleic  acid  was  not  included  among  the  acids  studied 
by  him  (Abstr.,  1903,  i,  605).  The  author's  only  contribution  to  this 
subject  is  a  note  {Zeitsch.  Elehtrochem.,  1905,  11,  649)  in  which  it  is 
merely  stated  that  preliminary  experiments  on  the  reduction  of  oleic 
acid  in  alkaline  solution  gave  yields  as  poor  as  those  recorded  by 
Petersen  (Abstr.,  1905,  i,  678).  T.  A.  H. 

Action  of  Ozone  on  Compounds  containing  Triple  Linkings. 
Ettore  MbLiNARi  {Ber.,  1908,  41,  585—589.  Compare  Abstr.,  1907, 
i,  1039). — In  reply  to  Harries  (this  vol.,  i,  75),  the  author  points  out 
that  the  differences  between  the  results  of  their  work  on  the  action  of 
ozone  on  stearolic  and  phenylpropiolic  acids  are  due  to  the  fact  that 
Harries  uses  ozonised  oxygen,  whilst  he  uses  ozonised  air. 

He  also  claims  priority  in  the  study  of  the  action  of  ozone  on  oils 
and  their  constituents.  C.  S. 

Hydroxybehenic  Acid.  Ph.  Epiphanoff  {J.  Russ.  Phys.  Ghem. 
Soc,  1908,  40,  133—138.  Compare  Fileti,  Abstr.,  1898,  i,  236).— 
P-Bromohehenic  acid,  m.  p.  32 — 33°,  was  obtained  by  treating  brassic 
acid  with  hydrogen  bromide  in  acetic  acid  solution.  With  potassium 
hydroxide,  it  yields  f^-hydroxyhehenic  acid, 

CgH,^- CH(OH)  •  CHg- CiiH22-C02H, 
m.  p.  89 — 91°,  solidifying  at  74 — 76°,  and  yielding  a  monoacetyl  deriv- 
ative, C22H43O3AC,  with  acetic  anhydride.  The  sodium,  silver,  calcium, 
and  ioc?o-derivatives  have  also  been  prepared.  An  attempt  to  obtain 
the  )8-hydroxy-acid  by  the  action  of  sulphuric  acid  on  erucic  acid 
was  unsuccessful.  Z.  E. 

Synthesis  of  Dibasic  Acids,  III.  Gustave  Blanc  {Bull.  Soc. 
chim.,  1908,  [iv],  3,  286 — 292). — A  continuation  of  work  described  in 
Abstr.,  1905,  i,  680,  681,  giving  a  resume  of  results  already  published 
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in  Abstr.,  1905,  i,  682:  1906,  i,  399,  523  ;  1907,  i,  763,  1058,  and 
describing  in  somewhat  greater  detail  the  processes  used  in  the 
preparation  of  the  various  dibasic  acids  and  the  intermediate  products 
from  the  decomposition  of  which  they  result. 

The  following  points  have  not  been  referred  to  previously  :  y-Bromo- 
aa-dimethylhutyric  acid,  m.  p.  48°,  is  obtained  by  adding  water  to  the 
product  of  the  action  of  phosphorus  pentabromide  on  aa-dimethyl- 
butyrolactone.  When  ethyl  S-bromo-^j8-dimethyl valerate,  prepared  as 
already  described  (Abstr.,  1906,  i,  399),  is  heated  with  potassium 
cyanide  in  presence  of  acetic  acid  and  sodium  iodide,  /?y8-dimethyladipic 
acid  is  obtained.  T.  A.  H. 

Synthesis  of  Dibasic  Acids.  IV,  Gustave  Blanc  {Bull.  Soc. 
chim.,  1908,  [iv],  3,  292 — 301). — A  continuation  of  work  already 
recorded  (Abstr.,  1905, 1,680,681, and  precedingabstract)  and  describing 
the  preparation  of  yS-isopropyladipic,  y8;8-dimethylpimelic,  and  /3^€-tri- 
methylpimelic  acids  by  the  general  process  already  given  (loc.  cit.). 

(3-isoPropylvalerolacione,  b.  p.  138°/14  mm.,  obtained  by  the  reduction 
of  ^-2Sopropy]glutaric  anhydride,  for  the  preparation  of  which  the 
method  of  Thorpe,  Udall,  and  Howies  (Trans.,  1900,  77,  945)  is 
preferred  to  that  of  Knoevenagel  (Abstr.,  1899,  i,  116),  is  a  colourless 
liquid  with  a  lactonic  odour,  and  is  but  slightly  soluble  in  water  or 
solutions  of  alkali  carbonates ;  its  hydrazmo-derivaitive,  m.  p.  70°, 
prepared  by  Blaise  and  Luttringer's  method  (Abstr.,  1905,  i,  329), 
forms  colourless  scales.  The  lactone,  on  successive  treatment  with 
phosphorus  pentabromide  and  alcohol,  yields  ethyl  h-hromo-13-iBopropyl- 
mZera^e,CH2Br-CH2-CHPr^-CH2-C02Et,b.  p.  138°/14  mm., a  colourless, 
mobile  liquid  of  persistent  odour.  The  conversion  of  this  into  r-^-iso- 
propyladipic  acid  is  accomplished  in  the  same  manner  as  that  of  ethyl 
8-bromo-^y8-dimethylvalerate  into  dimethyladipic  acid  (see  preceding 
abstract).  r-^S-isoPropyladipic  acid  crystallises  readily  from  water 
containing  formic  acid,  and  melts  at  85°,  in  place  of  75 — 76°  recorded 
by  Wallach  for  yS-2Sopropyladipic  acid  obtained  by  the  oxidation  of 
tetrahydrocarvone  (Abstr.,  1905,  i,  451)  and  phellandrene  (Absti., 
1906,  i,  194).  The  remainder  of  the  paper  records  results  already 
published  (Abstr.,  1906,  i,  399),  but  gives  details  of  the  experimental 
methods  used.  T.  A.  H. 

Preparation  of  Adipic  Acid  from  c^/cZoHexanol.  Carl 
Mannich  and  Y.  H.  Hancu  {Ber.,  1908,  41,  575). — Adipic  acid  is 
conveniently  prepared  in  quantity  by  the  oxidation  of  cyc/ohexanol  in 
sodium  carbonate  solution  with  potassium  permanganate  at  the 
ordinary  temperature  for  three  days,  whereby  80  per  cent,  of  the 
theoretical  yield  is  obtained.  E.  F.  A. 

Digitoxonic  Acid.  Heinrich  Kiliani  {Ber.,  1908,  41,  656. 
Compare  Abstr.,  1906,  i,  6Q). — Neither  digitoxonic  acid  nor  its 
derivatives  could  be  obtained  previously  in  a  crystalline  form.  A 
phenylhydrazide,  Ci2Hjg04N2,  crystallising  in  needles,  [ajp  - 17*1°, 
by  means  of  which  the  acid  may  be  identified,  has  now  been  formed 
by  treating  the  syrupy  lactone,  prepared  by  oxidation  of  digiLoxose 
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with  bromine  in  aqueous  solution  (loc.  cit.),  with  phenylhydrazine  in 
alcoholic  solution  and  addi»3g  dry  ether  after  thirty-six  hours. 

G.  Y. 

Organic  Iron  Salts.  Leopold  Rosenthaler  and  A.  Siebeck 
(Arch.  Pharm.,  1908,  246,  51—57.  Compare  Abstr.,  1903,  ii,  765).— 
The  following  have  been  prepared  and  analysed  :  basic  ferric  tartrate^ 
2rFe„(aH40Jol,3Fe(OH)g,3H20;  basic  ferric  citrate, 

6(FeC«H507),7Fe(OH),,9H20 ; 
basic  ferric  oxalate,  Fe2(C204)3,7Fe20g,9H20 ;  basic  ferric  malate, 
Fe2(C4H405)3,2Fe(OH)3,H20.  Ferrous  malate,  Fe(C4H405),  and  normal 
ferric  malate,  ¥02(0 ^'Kfir,)^^,  could  not  be  obtained  pure.  All  these 
salts  are  amorphous  precipitates ;  a  separation  of  the  acids  cannot  be 
effected  by  them.  G.  B. 

Sacoharinio  Acids.  Heinrich  Kiliani  (Ber.,  1908, 41,  469 — 470. 
Compare  this  vol.,  i,  128). — According  to  Nef's  views  on  the  formation 
of  saccharinic  acids  (this  vol.,  i,  5),  Isevulose  should  be  one  of  the  best 
materials  from  which  to  prepare  isosaccharinic  acid.  This  is  now 
shown  not  to  be  the  case,  isosaccharinic  acid  being  obtained,  together 
with  saccharinic  acid,  but  only  in  a  1*7%  yield  on  successive  treatment 
of  Isevulose  with  calcium  oxide  and  oxalic  acid.  isoSaccharinic  acid  is 
obtained  in  a  similar  yield  from  dextrose  (probably  directly  and  not 
from  admixed  maltose),  but  in  a  15%  yield  from  lactose.  G.  Y. 

Antimony  ThioglycoUate.  Correction.  Arthur  Rosenheim 
{Zeitsch.  anorg.  Chem.,  1908,  57,  359— 360).— The  statement  by  the 
author  and  Davidsohn  (Abstr.,  1904,  i,  843)  that  a  normal  thio- 
glycollate  of  antimony  can  be  obtained  by  the  action  of  antimony 
trichloride  on  thioglycollic  acid  is  incorrect,  the  compound  described 
having  the  formula  given  later  by  Klason  and  Carlson  (Abstr.,  1906, 
i,  232  ;  compare  Holmberg,  this  vol.,  ii,  130).  G.  S. 

Ketens.  VI.  Keten.  Hermann  Staudinger  and  Helmut  W. 
Klever  {Ber.,  1908,  41,  594—600.  Compare  Abstr.,  1907,  i,  424; 
Wilsmore,  Trans.,  1907,  91,  1939).— Pure  keten,  CHgICO,  m.  p.  -  151°, 
b.  p.  -56°,  has  been  obtained  by  treating  bromoacetyl  bromide  in  ethyl 
acetate  solution  with  zinc,  rapidly  distilling,  and  subsequently  remov- 
ing the  keten  from  the  warm  solvent  in  a  current  of  hydrogen,  conden- 
sing it  by  liquid  air,  and  removing  traces  of  ethyl  acetate  by  repeated 
fractionation  at  -  60°.  The  purity  was  determined  by  estimating  the 
ratio  C/H.  The  keten  is  colourless  in  the  solid,  liquid,  or  gaseous 
states,  and  has  an  intolerable  odour  of  chlorine  and  acetic  anhydride. 
In  ethereal  solution,  bromine  converts  it  into  bromoacetyl  bromide, 
whilst  dry  oxygen  has  no  action.  Zinc  chloride  or  ferric  chloride 
causes  the  formation  of  dark-coloured  polymerides ;  tertiary  bases  also 
induce  polymerisation,  dehydracetic  acid  being  detected  among  the 
products.  Keten  does  not  form  additive  compounds  with  quinone, 
dibenzylideneacetone,  or  benzylideneaniline,  or  keten  bases  with 
pyridine  or  quinoline. 

The  striking  difference  between  the  reactions  of  keten  and  those  of 
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disubstituted  ketens  lends  weight  to  Wilsmore's  suggestion  that 
keten  may  be  hydroxyacetylene,  CHIC'OH.  When  the  pure  keten, 
however,  reacts  with  water,  not  a  trace  of  an  aldehyde  can  be  detected, 
and  an  ethereal  solution  of  keten  does  not  react  with  potassium, 
sodium,  or  phenylcarbimide ;  the  author  considers  therefore  that  a 
hydroxy  1  group  is  not  present,  and  that  keten  has  the  formula  CH2iC0. 

C.  S. 

Oxidation  of  Acetone  by  Potassium  Permanganate.  H. 
FouRNiER  {Bull.  Soc.  chim.,  1908,  [iv],  3,  259 — 265).— In  addition  to 
acetic,  oxalic,  and  carbonic  acids,  which  previous  workers  have 
obtained  by  the  action  of  potassium  permanganate  on  acetone,  the 
author  has  obtained  pyruvic  acid,  and  has  investigated  the  influence 
of  various  factors  on  the  yield  of  this  acid. 

The  acid  was  isolated  and  weighed  in  the  form  of  the  phenyhydr- 
azone.  The  four  acids  mentioned  are  always  produced  when  acetone  is 
oxidised  in  presence  of  alkali  with  sufficient  permanganate  to  furnish 
less  than  5  atoms  of  oxygen  per  mol.  of  the  ketone  and  at  tempera- 
tures between  -  2°  and  25°.  Pyruvic  acid  is  formed  only  in  small 
amount,  and  the  quantity  produced  is  greatly  influenced  by  the  amount 
of  the  oxidising  agent  used,  the  concentration  of  the  alkali  and 
the  ketone,  the  temperature  at  which  the  reaction  is  conducted,  and 
the  time  taken  to  eifect  the  oxidation. 

The  oxidation  of  acetone  by  permanganate  in  neutral  solution  is 
slow,  and  is  greatly  accelerated  by  the  addition  of  sodium,  calcium,  or 
barium  hydroxide,  or  normal  carbonates  of  the  alkalis.         T.  A.  H. 

Reactions  of  yS-Chloroethyl-  and  Vinyl-ketones.  M.  Maire 
(Bull.  Soc.  chim.,  1908,  [iv],  3,  280 — 286)  — In  continuation  of  previous 
work  on  these  ketones  (see  Abstr.,  1907,  i,  241,  418  ;  this  vol.,  i,  290), 
an  account  is  given  of  the  products  obtained  (1)  by  their  fixation  of 
hydrogen  cyanide,  halogens,  and  haloid  acids,  and  (2)  by  their  inter- 
action with  organo-magnesium  haloids. 

P-Bromoethyl  ethyl  ketone,  CHgBr-ClIg'COEt,  b.  p.  72716  mm., 
obtained  by  the  action  of  hydrogea  bromide  on  ethyl  vinyl  ketone,  is 
a  liquid,  which  is  at  first  colourless,  but  rapidly  darkens  to  almost 
black ;  the  semicarhazone  is  colourless  and  crystalline. 

a^- Dibromoethyl  ethyl  ketone,  b.  p.  97°/13mm.,  similarly  obtained  by 
the  addition  of  bromine  to  ethyl  vinyl  ketone,  is  a  heavy  liquid  of 
sharp  odour.  Ethyl  vinyl  ketone,  on  treatment  with  a  drop  of  sulphuric 
acid  in  presence  of  ethyl  orthoformate,  yields  the  corresponding  diethyl- 
acetal,  CEt(OEt)2'CH:CH2,  b.  p.  76 — 78715  mm.,  a  pleasant-smelling 
liquid.  * 

^-Chloroethyl  ethyl  ketone  reacts  with  magnesium  ethyl  bromide 
in  ether  to  form  diethyl- (B-chloroethylcarhinol,  CHgCl'CHg'CEtg'OH, 
b.  p.  90713  mm.,  a  liquid  with  a  slightly  camphoraceous  odour. 
Attem.pts  to  prepare  a  phenylurethane  and  an  acetyl  derivative 
resulted  in  dehydration  of  the  chloro-alcohol.  When  warmed  with  a 
50%  solution  of  potassium  hydroxide,  the  chloro-alcohol  furnished  the 

oicirfe,  CH2<CpTT^^0,   b.  p.   126°,  a   liquid  with   a  penetrating  cam- 
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phoraceous  odour.  On  treatment  with  diethylamine,  the  chloro-alcohol 
yields  the  corresponding  ft-diethylamino-derivsitive, 

NEtg-CHg-GR/CEtg-OH, 
b.  p.  93 — 95°/7  mm.,  a  liquid  with  a  slightly  basic  odour.     No  benzoyl 
derivative  of  this  amino-alcohol  could  be  obtained. 

yS-Chloroethyl  ethyl  ketone,  on  treatment  with  1  mol.  of  potassium 
cyanide  and  the  equivalent  quantity  of  sulphuric  acid  and  hydrolysis 
of  the  resulting  nitrile  with  hydrochloric  acid,  furnishes  ethyl 
y-chloro-a-hydroxy-a-ethylbutyrate,  CH2Cl-CH2-CEt(OH)-C02Et,  b.  p. 
112°/15  mm.,  an  almost  inodorous  liquid,  which  on  treatment  .with 
a    50%    solution    of    potassium   hydroxide  gives   the   acid   ay-oxide, 

CH2<^Qi>CEt-C02H,  b.  p.  136716  mm.,  a  viscous,  inodorous  liquid, 

which  is  much  more  stable  than  the  corresponding  a/?-acid  oxide. 
Ethyl  vinyl  ketone,  on  treatment  with  1  mol.  of  potassium  cyanide  in 
presence  of  J  mol.  of  sulphuric  acid  and  hydrolysis  of  the  resulting 
nitrile  with  hydrochloric  acid  and  subsequent  esterification,  yields  ethyl 
p-propionylpropionaie,  COEt-CH2-CH2-C02Et,  b.  p.  106°/ 16  mm.,  a 
colourless  liquid  with  a  feeble  odour;  the  seinicaQ^hazone,  m.  p.  106°, 
crystallises  from  ethyl  acetate  on  adding  light  petroleum.  The  free 
acid,  m.  p.  36  —  37°,  forms  long  tablets  from  ether  and  light  petroleum,  is 
hygroscopic,  and  is  not  coloured  red  by  ferric  chloride  (compare  Zanetti, 
Abstr.,  1892,  351).  On  treatment  with  1  mol.  of  hydrogen  cyanide 
and  subsequent  hydrolysis   and  esterification,  it  yields  ethyl  y-ethyl- 

hutyrolactone-y-carhoxylatey     CH2<CpQ.^Q^CEt*C02Et,     b.    p.     156°/ 

16  mm.,  which  may  also  be  obtained  directly  from  ethyl  vinyl  ketone 
by  the  addition  of  2  mols.'  of  hydrocyanic  acid.  The  free  lactonic  acid, 
obtained  by  hydrolysing  the  ethyl  ester,  is  a  viscous  liquid,  b.  p. 
204°/ 16  mm.  T.  A.  H. 

Syntheses  by  means  of  the  Mixed  Organometallic  Deriv- 
atives of  Zinc.  Ketone-alcohols.  Edmond  E.  Bla.ise  and  I. 
Hermann  {Compt.  rend.,  1908,  146,  479 — 481). — It  has  been  shown 
previously  (Abstr.,  1907,  i,  750;  this  vol.,  i,  78)  that  ;8-acetoxy-acid 
chlorides  interact  with  the  mixed  organometallic  derivatives  of  ziuc 
to  form  the  corresponding  y8-acetoxy-ketones,  and,  in  the  case  when  the 
a-carbon  atom  is  associated  with  hydrogen,  hydrolysis  of  the  acetoxy- 
ketone  does  not  yield  the  hydroxy -ketone,  but  the  corresponding 
unsaturated  ketone.  In  the  present  paper,  it  is  shown  that  aa-di- 
substituted  /8-hydroxy-ketones  can  be  prepared  by  hydrolysis  of 
the  corresponding  acetoxy-derivative.  Hydroxypivalyl  chloride 
(^-hydroxy-aa-dimethylpropionyl  chloride),  prepared  by  the  action 
of  thionyl  chloride  on  the  acid,  is  converted  by  the  action  of  zinc  ethyl 
iodide  to  the  extent  of  80%  into  ethyl  acetoxy  tert.-butyl  ketone, 

OAc-CHg-CMeg-COEt, 
m.  p.  27°,  b.  p.  98 — 99°/14  mm.  Mhyl  hydroxy  tert.-butyl  ketone, 
OH'CHg'CMeg'COEt,  obtained  by  hydrolysing  the  acetyl  derivative 
with  cold  sodium  hydroxide  solution,  is  a  liquid,  b.  p.  88°/8  mm.,  and 
yields  a  phenylurethane,  oxime,  semicarbazone,  and  jt?-nitrophenylhydr- 
azone. 
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When  ethyl  acetoxy^er^ -butyl  ketone  is  boiled  with  10%  aqueous 
potassium  hydroxide,  it  yields  formic  acid,  formaldehydoj  and  a  mixture 
of  ketones,  from  which  ethyl  isopropyl  ketone  has  been  isolated,  and 
an  unsaturated  C,.  ketone,  which  probably  has  the  constitution 
represented  by  the  formula  CMeg'CO-CMelCHg.  M.  A.  W. 

Preparation  and  Properties  of  Crystallised  c^Talitol.  Gabriel 
Bertrand  and  P.  Bruneau  {Compt.  rend.,  1908,  146,  482—484). — 
Crystallised  of-talitol  can  be  obtained  to  the  extent  of  7 "5%  from 
c/-galactonic  acid  by  means  of  the  following  series  of  reactions  : 
(Z-galactonic  acid  is  partly  converted  into  c?-talonic  acid  by  heating  with 
pyridine  for  three  hours  at  130°,  from  the  mixed  calcium  salts  of  the 
two  acids  the  less  soluble  galactonate  is  separated  by  fractional 
crystallisation,  and  the  talonic  acid  is  liberated  from  the  mother  liquor 
by  means  of  oxalic  acid  and  converted  into  the  lactone  by  distillation 
in  a  vacuum  a-nd  subsequent  heating  for  five  hours  on  a  water-bath. 
The  lactone  is  reduced  by  means  of  sodium  amalgam  at  0°  to  talose, 
and  this  on  further  reduction  at  10 — 20°  in  a  neutral  or  slightly 
alkaline  medium  is  converted  into  talitol,  which  is  isolated  in  the  form 
of  its  tribenzylidene  derivative  (Bertrand  and  Lanzenberg,  Abstr., 
1906,  i,  728).  The  c?-talitol,  obtained  in  the  form  of  a  syrup  from  the 
tribenzylidene  derivative,  is  crystallised  from  absolute  alcohol ;  it 
forms  compact,  crystalline  nodules,  m.  p.  86°,  on  the  Maquenne 
metallic  block,  and  has  [ajo  -1-3 '05°  in  10%  aqueous  solution  at  18°. 
The  tribenzylidene  derivative  has  m.  p.  206°  on  the  Maquenne 
metallic  block  [Fischer  gives  210°  (corr.),  Abstr.,  1894,  i,  395]. 

M.  A.  W. 

The  Properties  of  Pure  Starch.  Leon  Maquenne  {Compt.  rend., 
1908,  146,  317 — 318). — The  starch  deposited,  in  a  granular  form 
resembling  natural  starch  grains,  from  Fouard's  perfect  starch  solution 
(this  vol.,  i,  138)  is  identical  with  the  amylose  described  by  Maquenne 
and  Roux  (Abstr.,  1905,  i,  5 11,  and  there  termed  amylocellulose  ;  a  name 
since  changed  by  them  to  amylose).  Its  resemblance  to  natural  starch 
has  led  these  authors  to  the  conclusion  that  starch  consists  of  a  perfect 
solution  of  amylose  thickened  by  amylopectin.  The  opalescence  and 
precipitation  observed  by  Fouard  is  the  phenomenon  called  "  retro- 
gradation  "  by  Maquenne  and  Koux,  who  suggested  that  it  is  due 
either  to  pseudo-crystallisation  or  to  a  polymerisation  similar  to  those 
undergone  by  certain  sugars,  dihydroxyacetone,  &c.  In  view  of  the 
variation  in  the  rotatory  power  of  amylose  solution  with  dilution 
(Fouard),  the  second  of  these  two  theories  becomes  more  probable. 
Moreover,  the  phenomenon  is  reversible,  the  precipitate  dissolving  in 
water  under  pressure.  E.  H. 

Nature  of  Iodide  of  Starch.  Maurice  Padoa  (Atti  B.  Accad. 
Lincei,  1908,  [v],  17,  i,  214 — 215). — A  criticism  of  Katayama's 
results  (compare  this  vol.,  i,  9). — It  is  pointed  out  that  the  coloriraetric 
methods  of  measurement  employed  by  that  author  give  results  of 
doubtful  value,  since,  when  such  methods  are  applied  to  suspensions, 
the  size  of  the  particles  may  influence  both  the  quality  and  the 
quantity  of  the   coloration.      Further,  conclusions   drawn    from    the 
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coefficient  of  distribution  of  iodine  between  solutions  of  iodide  of  starch 
and  carbon  tetrachloride  would  be  valid  only  if  the  phase  law  were 
applicable,  which  is  not  the  case  ;  there  is  no  authority  for  considering 
a  suspension  either  as  a  single  phase  or  as  composed  of  two  phases, 
neither  can  it  be  admitted  that  amorphous  compounds  or  substances  in 
the  form  of  minute,  suspended  particles  are  capable  of  forming  solutions 
which  are  saturated  in  the  sense  in  which  this  term  is  applied  to 
solutions  of  crystalline  substances  (compare  also  Padoa  and  Savare, 
Abstr.,  1905,  i,  416 ;  Skrabal,  Abstr.,  1907,  ii,  448).  T.  H.  P. 

Cellulose  and  its  Derivatives.  Eugene  Grandmougin  {Chem. 
Zeit.,  1908,  32,  241— 242).— A  summary  of  recently  published  work 
on  the  constitution  of  cellulose  and  its  derivatives.  P.  H. 

Humus  Substances  Soluble  in  Water  from  Scandinavian 
Fresh  Waters.  Ossian  Aschan  {J.pr.  Chem.,  1908,  [ii],  77, 172—188). 
— A  study  of  the  amount  and  nature  of  the  dissolved  humus  substances 
in  the  lake  and  river  waters  of  Finland.  These  waters  are  all 
coloured  yellow  to  brown.  The  solutions  of  such  humus  substances 
are  probably  colloidal,  and  are  termed  hummussoles,  an  abbreviation 
of  humus  hydrosols.  The  original  must  be  consulted  for  the  method 
of  isolation  of  these  substances,  and  for  the  analytical  details.  The 
analytical  results  quoted  by  previous  authors  were  obtained  with 
substances  dried  at  high  temperatures,  and  are  therefore  not  to  be 
depended  on.  The  results  now  given  approach  the  percentage 
composition  of  the  polysaccharides ;  small  amounts  of  nitrogen  are 
present  in  the  form  of  protein  substances ;  sulphur  is  found  mostly 
in  traces.  Although  the  formation  of  humates,  the  decomposition 
of  the  insoluble  humates  by  alkalis,  and  the  liberation  of  the  humus 
substances,  on  addition  of  an  acid  to  their  concentrated  alkaline 
solutions,  as  a  flocculent  precipitate  soluble  in  alkalis,  indicate  that 
the  humus  substances  are  acid  in  nature,  yet  their  acidity  is  scarcely 
greater  than  that  of  phenol,  and  it  remains  possible  that  the 
so-called  humates  are  not  salts,  but  colloidal  combinations  of 
varying  composition.  These  views  are  illustrated  by  a  number 
of  experiments  on  the  formation  and  decomposition  of  the  ferric 
humates,  the  precipitation  of  the  hummussoles  by  other  metallic 
salts,  and  the  action  of  electrolytes  on  the  solutions  of  the  ferric 
humates.  G.  Y. 

Preparation  of  Amino-alcohols.  J.  D.  Riedel  (D.R.-P.  189481. 
Compare  Abstr.,  1906,  i,  631). — When  the  halogen  hydrins  having  the 
general  formula  0H-CRR'-CH2Cl(Br  or  I)  are  heated  at  125°  for 
about  a  day  with  aqueous  or  alcoholic  ammonia,  they  are  converted 
into  a  mixture  of  primary  and  secondary  amines  having  the  general 
formulae  NHg'CHg-CRR'-OH  and  NH(CH2-CRR'-OH)2.  The  acyl 
and  other  derivatives  of  these  bases  have  valuable  therapeutic 
properties. 

Chlorohydrin  gives  rise  to  aminodimethylethylcarhinol, 
NHg-CHg-CMeEt-OH, 
a  viscid  base,  miscible  with  water,  b.  p.  75 — 80°/30  mm. ;  crystalline, 
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hygroscopic  hydrochloride,  soluble  in  acetone ;  divaleryl  derivative, 
b.  p.  190°/32  mm.,  m.  p.  50°;  dih^omovaleryl  derivative,  needles  from 
light  petroleum,  m.  p.  74°.  Iminohisdimethylethylcarhinol,  a  by-product 
in  the  foregoing  reaction,  is  very  viscid  and  insoluble  in  water ;  its 
hydrochloride,  m.  p.  144°,  crystallises  from  acetone  in  nacreous  leaflets. 
Chlorodimethylisoamylcarbinol  gives  rise  to  aminodimethylisoamyl- 
carhinol,  NH2-CH2*CMe(C5Hi^)-OH,  b.  p.  125°/68  mm.,  and  iminohis- 
dimethyli^oajnylcarbinol,  a  solid  base,  b.  p.  206 — 207°/46  mm.  Phenyl- 
chlorodimethylcarbinol,  CH^Cl'CMePh'OH,  furnishes  aminophenyldi- 
me</4?/Zcar6mo^,  NHg'CHg'CMePh'OH,  b.  p.  175°/40  mm.,  and  iminohis- 
aminopheriTjldimethylcarhinol,  NH(CH2*CMePh'OH)2,b.  p.  258°/40mm.; 
hydrochloride,  m.  p.  228—229°.  "  G.  T.  M. 

Synthesis  of  Imino-  and  Nitrilo- Acids.  George  L.  Stadnpkopf 
{J.  Russ.  Phys.  Ghem.  Soc,  1908,  40,  140—141.  Compare  Abstr., 
1907,  i,  1015,  1016). — The  explanation  previously  given  of  the  mode 
of  formation  of  iminodicarboxylic  acids  is  amplified  further.  The 
reaction  between  an  amino-nitrile  or  an  ester  of  an  amino-acid  and 
a  hydroxy-nitrile  proceeds  in  two  phases,  thus  :  T.  CN-R'CH'NHg-h 

0H-CH(CN)-R  =  NH(CHR-CN)2<Qjj  ->  II.    NH(CHR'CN)2    + 

H2O.  The  formation  of  nitrilopropionitrile  by  Passavant  (Abstr., 
1880,    ii,    313)    is    explained    similarly;    thus    NH(CHMe-CN)2    + 

CHMe<^^  -^  NH(CHMe-CN)3-0H  — >  N(CHMe-CN)3  +  H20.  If, 

on  the  other  hand,  there  were  a  heavy  radicle  in  the  imino-derivative, 
the  intermediate  product  would  decompose,  forming  a  hydroxy-acid 
and  an  imino-nitrile  of  lower  molecular  weight.  Z.  K. 

Action  of  Mercury  Diethyl  on  Mercury  Fulminate ; 
Decomposition  of  the  Mixture  by  Hydrochloric  Acid.  New 
Complex,  5HgCl2,2NH2-OH,HCl,2NH4CJ,2Me2CO.  Pavel  Gki- 
GOROWiTSCH  {J.  Russ.  Phys.  Chem.  >Soc.,  1905,  37,  1113 — 1119). — 
Previous  theories  regarding  the  constitution  of  mercury  fulminate  are 
examined,  and  its  reaction  with  organometallic  compounds  has  been 
investigated.  On  mixing  perfectly  dry  mercury  diethyl  with  mercury 
fulminate,  there  is  no  apparent  reaction,  but,  when  hydrogen  chloride 
is  passed  in  continuously  for  three  days,  the  appearance  of  the  mixture 
changes,  and  benzene  extracts  mercury  ethyl  chloride.  The  residue 
extracted  with  acetone  yields  the  compound 

5HgCl2,2NH2-OH,HCl,2NH4Cl,2COMe2, 
which  commences  to  melt  at  50°,  and  at  1U0°  loses  acetone,  forming 
5HgCl2,2NH2-OH,:ftCl,2NH4Cl,  m.  p.  above  300°  (decomp.).  The 
acetone  compound  can  also  be  formed  by  dissolving  mercuric  chloride, 
ammonium  chloride,  and  hydroxylamine  hydrochloride  in  the  necessary 
proportions  in  acetone,  and  allowing  the  excess  of  the  latter  to 
evaporate.  Since  additive  products  of  mercury  diethyl  and  mercury 
fulminate  are  not  formed,  it  is  highly  improbable  that  the  carbon  in 

the  latter  is  bivalent,  and  its  formula  is  most  probably  N^  1     ,    or 

h-C:n:o.  z.  k. 
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Preparation  of  Derivatives  of  Cyanogen  Bromide  and  of 
Cyanamide.  Fritz  Baum  {Ber.,  1908,  41,  523— 524).— A  modifica- 
tion of  Scholl's  method  (Abstr.,  1896,  i,  585)  for  the  preparation  of 
cyanogen  bromide  is  recommended  in  those  cases  where  the  reagent 
need  not  be  isolated.  A  somewhat  dilute  cold  solution  of  potassium 
cyanide  is  dropped  slowly  into  well-cooled  bromine  covered  with  water, 
and  the  resulting  crystalline  paste  extracted  with  ether.  The  ethereal 
solution  is  dried  over  calcium  chloride,  made  up  to  a  definite 
volume,  and  the  amount  of  cyanogen  bromide  calculated  from  the 
original  quantity  of  bromine,  or  estimated  by  titration  with  sodium 
ethoxide. 

The  ethereal  solution  of  cyanogen  bromide  reacts  with  methylamine 
or  aniline  to  form  methylcyanamide  or  phenylcyanamide,  which 
readily  polymerise  to  termolecular  forms,  and  must  therefore  be  used 
at  once  in  the  preparation  of  ethyl  cyanoanilinoacetate  and  of  cyano- 
acetylmethylcarbamide  (below).  C.  S. 

Platinocyanides.  Leonard  A.  Levy  {Proc.  Camb.  Phil.  Soc, 
1908,  14,  378—380.  Compare  Abstr.,  1907,  i,  689).— When  barium 
platinocyanide  crystallises  from  solutions  containing  hydroxyl  ions, 
it  separates  in  green,  markedly  fluorescent  crystals,  whereas  from 
slightly  acid  solutions  it  separates  in  yellow  crystals  which  fluoresce 
but  slightly.  The  difference  in  these  two  forms  is  attributed  to 
stereoisomerism,  as  represented  by  the  two  formula3 : 


Ba— N:c:c:N-7Pt     ,  Ba\-N:c:c:isr. 


p.  H. 


Formation  of  a  Double  Compound  of  Mercuric  Cyanide  and 
Pyridine.  Johannes  Schroeder  {J.  pr.  Ckem.,  1908,  [ii],  77, 
269 — 270). — In  continuation  of  the  study  of  pyridine  as  a  solvent  for 
metallic  salts  (Abstr.,  1905,  ii,  306),  mercuric  cyanide  is  now  found  to 
form  a  double  compound  with  pyridine,  Hg(CN)2,2Cf;H5N,  which  is 
obtained  in  colourless  crystals.  The  compound  is  decomposed  by 
water,  as  the  molecular  weight  determination  in  aqueous  solution 
gives  results  approximately  one-third  of  that  corresponding  with  the 
double  compound.  G.  Y. 

Organic  Salts  of  Carbamide  and  Acylcarbamides.  Fritz 
Baum  (Ber.,  1908,  41,  525 — 532). — Experiments  carried  out  with  the 
object  of  preparing  asymmetrical  cyanoacetylmethylcarbamide  lead  to 
a  study  of  the  interaction  of  cyanoacetic  acid  and  methylcyanamide. 
These  compounds  react  very  energetically,  and,  if  ether  is  used  as 
diluent,  Traube's  symmetrical  cyanoacetylmethylcarbamidei  is  obtained 
in  50%  yield  (Abstr.,  1901,  i,  54) ;  the  remaining  product  is  soluble  in 
water,  and  ultimately  became  crystalline.^  and  proved  to  be  methyl 
carbamide  cyanoacetate.  Cyanamide  and  cyanoacetic  acid  yield 
carbamide  cyanoacetate.in  aqueous  solution ;  on  further  keeping,  heat 
is  developed,  and  cyanoacetylcarbamide  and  carbamide  can  be  isolated 
afterwards.  The  action  of  the  acid  on  the  cyanamide  is  therefore,  in 
the  first  instance,  hydration  of   the  cyanamide   to   carbamide,  next 
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formation  of  the  salt,  and  then  dehydration,  yielding  substituted 
carbamides. 

This  theory  of  the  reaction  was  proved  as  follows  :  (1)  it  is  already 
known  that  cyanamide  can  be  hydrated  by  50%  mineral  acid ;  (2)  the 
formation  of  salts  by  melting  carbamide  and  acid  together.  In  this 
way,  it  is  shown  that  acetic  acid  forms  no  salts  with  carbamide, 
methyl-,  dimethyl-,  or  phenyl-carbamides ;  chloroacetic  acid  forms  salts 
with  methyl-  (m.  p.  27'5 — 30°)  and  dimethyl-carbamides,  containing 
1  mol.  of  carbamide  and  2  mols.  of  acid,  but  not  with  carbamide  itself 
or  phenylcarbamide.  Cyanoacetic  acid  forms  salts  with  all  these 
carbamides.  The  crude  salt  containing  one  of  carbamide  to  one  of 
acid  has  m.  p.  71 — 74°,  that  containing  2  mols.  of  acid  forms  stout 
crystals,  m.  p.  94 — 95°,  and  this  can  also  be  obtained  from  cyanamide. 
With  methyl  carbamide,  1  : 1,  m.  p.  41 — 41-5°,  with  2  mols.  of  acid  the 
product  is  oily,  as  is  also  the  case  with  dimethylcarbamide,  both  with 
1  or  2  mols.  of  acid. 

These  salts  may  be  dehydrated  by  acetic  anhydride,  which  is  better 
than  phosphorus  pentachloride  (Mulder,  Abstr.,  1879,  618)  or 
phosphoryl  chloride  (Traube,  loc.  cit.).  In  this  way,  the  straight- 
chain  cyanoacetyldimethylcarhamide,  CgHgOgNg,  was  prepared,  forming 
monoclinic  prisms,  m.  p.  77*5 — 78'5°  (compare  Farbenfabriken  vorm. 
Friedr,  Bayer  &  Co.,  Abstr.,  1906,  i,  634;  1907,  i,  195).  W.  E. 

Picrolonates.  VII.  Guanidines.  Henry  L.  Wheeler  and 
George  S.  Jamieson  (/.  Biol  Chem.,  1908,  4,  111— 117).— The 
picrolonates  of  the  following  have  been  prepared  and  analysed  : 
cytosine,  C4H50N3,CioH80.r>'4,  m.  p.  270—273°;  2-amino-6-oxy- 
pyrimidine  (isocytosine),  C4H50IS'3,CioH805N4,  m.  p.  273 — 275°; 
6-aminopyrimidine,  C^H^NgjC^oHgOgN^,  m.  p.  261°;  6-oxypyrimidine, 
C4H4OK2  CioHgOsN^,  m.  p.  191—193°;  1-methylguanidine, 

C2H,N3,CioH30,N„ 
m.  p.  291°  ;  ^/5-dimethylguanidine,  C3H9N3,CioH805N4,  m.   p.   278° ; 
a^-dimethylguanidine,  m.  p.  262°;  ^-ethyl-i/^-thiocarbamide, 

m.  p.  225°.  The  picrates  of  the  three  bases  last-named  melted  at  224°, 
178°,  and  187°  respectively. 

The  method  employed  in  the  synthesis  of  the  substituted  guanidines 
was  to  leave  the  methyl  iodide  additive  product  of  the  thiocarbamide 
at  the  ordinary  temperature  with  a  concentrated  aqueous  solution  of 
methyl-  or  dimethyl-amine.  G.  B. 

Ethyl  Malonylbisbydrazoneacetoacetate,  a  Substance  with 
Three  Reactive  Methylene  Groups.  Carl  BiJLOW  {Ber.,  1908, 
41,  641—646.  Compare  Abstr.,  1905,  i,  660;  1907,  i,  301,  986; 
Curtius,  Schbfer,  and  Schwan,  Abstr.,  1895,  i,  263). — As  ethyl 
malonylbishydrazoneacetoacetate, 

CH2(CO-NH-N:CMe-CH2-C02Et)2, 
contains  three  reactive  methylene  and  two  imino-groups,  it  must  form 
the  starting  point  for  the  preparation  of  a  large  number  of  compounds, 
the  formation  and  reactions  of  which  may  be  expected  to  throw  light 
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on  the  nature  of  such  substances  in  general.  An  account  is  now 
given  of  the  results  of  the  study  of  the  action  of  diazo-compounds  on 
the  bishydiazone  ester. 

Ethyl  malonylhishydrazoneacetoaGetate^  Q^^^^fi^^,  prepared  by  the 
action  of  malonyldihydrazide  (Biilovv  and  Weidlich,  Abstr,,  1906,  i, 
981)  on  ethyl  acetoacetate  at  30°,  crystallises  from  a  mixture  of 
chloroform  and  light  petroleum  in  needles,  m.  p.  96 — 96-5°,  decomp. 
147 — 150°,  forming  a  yellow  oil,  and,  when  dissolved  in  water, 
gradually  deposits  a  white,  crystalline  derivative,  m.  p.  147°,  decom- 
posing to  a  substance,  m.  p.  243 — 244°.  When  treated  with  diazo- 
benzene  chloride  in  aqueous-alcoholic  sodium  acetate  solution  at  10°, 
ethyl  malonylbishydrazoneacetoacetate  forms  ethyl  phenylhydrazone- 
inesoxalylbishydrazonehenzeneazoacetoacetate, 

NHPh-N:C[CO-NH-N:CMe-CH(N2Ph)-C02Et]2, 
which,  when  recrystallised  rapidly  from  glacial  acetic  acid,  separates  in 
needles,  m.  p.  222  5°,  is  sparingly  soluble  in  alcohol,  and  on  prolonged 
boiling  with  acetic  acid  is  converted  into  two  substances,  one  sparingly, 
the  other  readily,  soluble  in  alcohol.  G.  Y. 

Reciprocal  Transformations  of  Magnesium  Ammonium  and 
Magnesium  Oxonium  Compounds.  Wladimir  Tsohelinzefp 
(i>V.,  1908,  41,  646—655.  Compare  Abstr.,  1907,  i,  499).— A  study 
of  the  action  of  amines  on  organo-magnesium  ethers,  and  of  ethers  on 
organo-magnesium  amine  complexes.  Organo-magnesium  compounds 
form  complexes  with  1  mol.,  MgRXjRg'O?  ^^^  with  2  mols., 

MgIlX,2R2'0, 
of  ethers,  but  with  only  1  mol.  of  an  amine,  MgRX,NR3' ;  these 
last,  although  not  capable  of  forming  additive  compounds  with  amines, 
form  with  ethers  the  complexes,  MgRX,NR3',R/0.  It  is  argued  that 
there  must  exist  in  the  organo-magnesium  molecule  two  unsaturated 
positions,  and  that,  whilst  an  ether  molecule  can  be  added  on  to  each 
of  these  positions,  an  amine  molecule  can  be  added  on  to  only  one. 

The  displacement  of  an  ether  by  an  amine  molecule,  or  conversely 
of  an  amine  by  an  ether  molecule,  is  determined  more  by  the  nature 
of  the  groups  in  these  molecules  than  by  the  fact  of  the  one  being  an 
oxygen  and  the  other  a  nitrogen  compound.  In  the  action  of  ethers 
on  ether  complexes,  or  of  amines  on  amine  complexes,  the  compound 
formed  is  that  having  the  greater  heat  of  formation  ;  the  action  may 
lead  to  the  formation  of  mixtures.  The  action  of  ethers  on  organo- 
magnesium  ammonium  compounds  is  at  first  additive,  and  with 
aliphatic  amines  ends  at  the  formation  of  the  amine- ether  complex, 
but  with  aromatic  amines  proceeds  to  the  formation  of  diether  com- 
plexes. The  action  of  an  amine  on  a  monoether  complex  must  be 
substitutive,  but  the  displaced  ether  molecule  is  added  on  to  the  second 
unsaturated  position  in  the  organo-magnesium  compound,  the  product 
of  the  whole  reaction  being  an  amine-ether  complex.  G.  Y. 

Constitution  of  c2/cZoOctadiene  from  j/^-Pelletierine.  Carl  D. 
Harries  (i?er.,  1908,  41,  671— 678).— Willstiitter  and  Veraguth's 
c//c^ooctadiene,  obtained  by  the  distillation  of  c:?es-dimethylgranataniue 
methyl  hydroxide  (Abstr.,  1905,  i,  515,  543),  was  considered  by  these 
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authors  to  have  conjugated  double  linkiogs  from  its  readiness  in 
polymerisiDg  (Abstr.,  1907,  i,  303).  The  conclusion  has  been  drawn 
that  caoutchouc  is  a  polymeride  of  dimethylc^/c^oocta-A^  ^^-diene  (Abstr., 
1905,  i,  364),  and  the  great  similarity  between  these  substances 
suggested  that  the  hydrocarbon  from  «/^-pelletierine  had  also  its  double 
linkings  in  positions  1  and  5.  A  study  of  the  action  of  ozone  on  the 
hydrocarbon  has  proved  it  to  consist  of  80%  of  c2/cZoocta-A^'''-diene, 
because  the  diozonide  is  decomposed  by  heating  with  water  for  two 
hours  into  succindialdehyde  or  succinic  acid,  thus  : 
0« 


CH— CH-CH.v^^-,,         ^    ^GtJo-CHO 


CH,<^;5  ..V„"  "^^>CH,    -^  2 


2--OH2-OH-CH^-^2        -     CR  -CHO 


^3 

hydrogen  peroxide  was  not  obtained,  oxygen  being  liberated. 

cyc\oOcta-A^-^-die7ie  diozonide  separates  from  a  carbon  tetrachloride 
solution  as  a  white,  amorphous,  sparingly  soluble  mass  on  treatment 
for  eight  hours  with  ozone  diluted  with  carbon  dioxide.  After 
removal  of  the  carbon  tetrachloride  by  distillation  in  a  vacuum,  the 
mother  liquor  deposits  impure  cyclooctadiene  monozonide,  0^11^2^^^  ^^ 
a  syrup. 

DicT/cZooctadiene  {loc.  cit.,  1905,  515)  yields  an  explosive  ozonide, 
which  on  treatment  with  water  gives  succindialdehyde,  and  analysis 
shows  it  to  be  a  mixture  of  the  diozonide  described  and  a  triozonide, 
^i()^24^9  >  fi'onti  this  result,  the  deduction  is  made  that  the  constitution 
of  the  hydrocarbon  is  : 

The  polyc?/cZooctadiene  leads  to  the  formation  of  a  product  of 
composition  intermediate  between  CgHigO^  and  CigH240g.  There  is 
therefore  no  direct  connexion  between  this  and  gutta-percha  (Abstr., 
1906,  i,  30). 

A  series  of  experiments  on  the  polymerisation  of  c?/cZooctadiene 
were  carried  out  to  ascertain  whether  it  was  possible  to  convert  it  into 
caoutchouc  or  gutta-percha  like  products.  Spontaneous  polymerisation 
on  slowly  warming  to  60°,  or  in  the  cold,  or  with  boron  trifluoride  in 
the  hot,  lead  to  Willstatter's  polymerides,  but  boron  trifluoride, 
hydrogen  chloride,  or  phosphoric  oxide  in  the  cold  lead  to  the 
formation  of  another  polymeride,  m.  p.  115 — 120°,  in  addition  to  the 
two  previously  known,  the  ozonide  of  which  forms  succindialdehyde 
with  water.  W.  R. 

Equilibrium  of  Hydrogenation.  Maurice  Padoa  and  Ugo 
Fabris  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i.  111— 115).— The 
authors  have  studied  the  reversibility  or  otherwise  of  the  hydrogena- 
tion of  various  hydrocarbons  in  presence  of  metallic  catalysts. 

Anthracene,  when  treated  with  hydrogen  in  presence  of  reduced 
nickel  at  300—330°,  yields  tetrahydroanthracene  (compare  Godchot, 
Abstr.,  1904,  i,  987)  and  a  small  proportion  of  a  product  which 
smells  strongly  of  naphthalene  and  no  longer  contains  the  anthracene 
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nucleus.  So  that,  in  this  case,  there  is  no  question  of  an  equilibrium 
between  the  anthracene  and  the  products  of  hydrogenation. 

At  200°,  naphthalene  is  hydrogenated  to  tetrahydronaphthalene, 
whilst  at  300°  the  latter,  in  presence  of  hydrogen  and  reduced  nickel, 
is  converted  into  naphthalene,  which  itself  undergoes  no  hydrogenation 
at  this  temperature.     The  reaction  is  hence,  in  this  case,  reversible. 

Indene  undergoes  no  hydrogenation  at  300°,  but  is  converted  into 
hydrindene  at  200°.  When  heated  at  300°  in  presence  of  hydfogen 
and  reduced  nickel,  hydrindene  is  partly  decomposed  into  indene 
and  hydrogen  and  partly  destroyed. 

At  300°,  acenaphthene  undergoes  hydrogenation  to  tetrahydroace- 
naphthene,  and  the  latter,  when  heated  at  300°  in  presence  of  reduced 
nickel,  is  partly  destroyed  and  partly  converted  into  acenaphthene. 
When  the  vapour  of  acenaphthene  is  passed  over  lead  oxide  at  a  dull 
red  heat,  dehydroacenaphthene  is  formed,  but  this  reaction  does  not 
take  place  in  presence  of  reduced  nickel  at  temperatures  between  300° 
and  500°.  When  dehydroacenaphthene  is  hydrogenated  at  250°,  it 
yields  tetrahydroacenaphthene.  T.  H.  P. 

Simultaneous  Production  of  1:6-  and  2 : 7-Dimethyl- 
anthracenes  in  the  Action  of  Methylene  Bichloride,  Chloro- 
form, or  Acetylene  Tetrabromide  on  Toluene  in  the  Presence 
of  Aluminium  Chloride.  James  Lavaux  {Compt.  rend.,  1908,  146, 
345 — 347). — It  has  been  stated  previously  that  in  seven  out  of 
fifteen  cases  of  the  formation  of  dimethylanthracene,  the  product 
consists  of  the  mixture  of  the  1  :  6  and  2  :  7  isomerides  (this  vol.,  i,  150). 
In  the  cases  of  the  action  of  methylene  chloride  (Friedel  and  Crafts, 
Abstr.,  1887,  1102),  of  chloroform  (Elbs  and  Wittich,  Abstr.,  1885, 
517),  and  of  acetylene  tetrabromide  (Anschiitz  and  Romig,  Abstr., 
1885,  768)  on  toluene  in  the  presence  of  aluminium  chloride,  the 
author  offers  the  following  explanation  of  the  sole  production  of  the 
above  two  isomerides.  In  the  first  place,  ditolylmethane,  ditolyl- 
chloromethane,  and  ditolyldibromoethane  are  formed,  and  it  has 
been  shown  for  the  first  compound,  and  deduced  by  analogy  for 
the  others,  that  the  product  consists  of  a  mixture  almost  solely 
composed  of  the  symmetrical  derivatives.  Secondly,  the  latter, 
reacting  with  a  second  molecule  of  methylene  dichloride  or  chloroform, 
or  losing  2HBr,  can  only  give  1:6-,  1  : 8-,  or  2  : 7-dimethylanthracene 
derivatives,  of  which  the  1  : 8  isomeride  is  formed  in  relatively  small 
quantities.  Lastly,  the  dihydro-  and  dichloro-derivatives  formed  in 
the  first  two  reactions  lose  hydrogen  and  chlorine  respectively  by 
reaction  with  excess  of  methylene  chloride  and  chloroform,  giving 
the  dimethylanthracenes  themselves.  E.  H. 

Orientation  of  a  Series  of  Substituted  Bromoanilines.  John 
K..  Hill  {Proc.  Camh.  Phil.  Soc,  1908,  14,  351—353.  Compare 
Abstr.,  1907,  i,  692). — The  bromine  atom  in  each  of  the  five 
compounds,  methylethyl-,  methyl-?i-propyl-,  methyl isopropyl-,  methyl- 
isobutyl-,  and  methyh'soamyl-bromoanilines,  described  previously 
(loc.  cit.)  was  proved  to  be  in  the  para-position  by  converting  them 
into  their  covve^^ondixng  methiodides,  melting  at  189°,  170°,  167°,  167°, 
and  176°  respectively.     These  substances  when  heated  in  sealed  tubes 
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at  100°  with  a  large  excess  of  methyl  iodide  all  yielded  the  same 
jo-bromophenyltrimethylammonium  iodide,  m.  p.  200°,  which  was  itself 
synthesised  from  jo-bromodimethylaniline  and  methyl  iodide.     P.  H. 


Resolution  of  Optically  Active  Ammonium  Salts  by  means 
of  Tartaric  Acid.  Humphkey  0.  Jones  {Proc.  Gamh.  Phil,  ^'oc,  1908, 
14,  376 — 377). — Previous  attempts  by  the  author  to  effect  the  resolu- 
tion of  phenylbenzylmethylethylammonium  salts  by  means  of  camphor- 
sulphonic  acids  (Jones,  Trans.,  1903,  83,  1419;  1904,  85,  223) 
having  been  only  partly  successful,  the  acid  c?-tartrate  of  the 
ammonium  hydroxide  was  prepared;  this  substance  on  recrystallisa- 
tion  from  rectified  spirit  yielded  a  Isevorotatory  salt, 

C7H7-NMeEtPh-C4H50g,2H5,0, 
m.  p.  90—93°,  [M]d  -  240°.     Taking  the  value  [M]d  +42°  for  the  acid 
tartrate  ion,  the  value  for   the  basic  ion  becomes  [MJ^  -282°.     The 
results  cannot  yet  be  regarded  as  final.  P.  H* 


Isomerism  of  Bisulphides.  Oscar  Hinsberg  {Ber.,  1908,  41, 
626 — 634.  Compare  Abstr.,  1906,  i,  654). — A  third  modification  of 
4 : 4'-dithioacetanilide,  namely,  y-dithioacetanilide,  is  obtained  when 
an  acetic  acid  solution  of  the  )8-modification  is  exposed  to  sunlight  for 
twelve  days.  It  appears  to  be  stereoisomeric  with  the  ;8  compound, 
from  which  it  is  most  readily  separated  by  extraction  with  ethyl 
alcohol  at  0°,  in  which  the  ^-compound  is  almost  insoluble.  It  is 
purified  by  precipitation  with  water  and  crystallisation  from  a  mixture 
of  methyl  alcohol  and  water,  when  it  is  obtained  in  the  form  of 
crystalline  crusts  containing  IH.^0  and  melting  at  120 — 122°.  The 
same  compound  may  be  obtained  together  with  the  /8-compound  by 
oxidising  />-acetylaminothiophenol  with  ferric  chloride,  and,  when 
reduced,  yields  acetylaminophenyimercaptan.  When  hydrolysed  with 
dilute  sulphuric  acid,  it  yields  a  dithioaniline  in  the  form  of  a  yellow 
powder,  different  from  the  ordinary  /^^-dithioaniline  (m.  p.  76 — 77°). 

A  second  product,  formed  on  exposure  of  ^-dithioacetanilide  to 
sunlight,  is  xp-dithioacetanilide,  Q-^^JS.-^^^^ ^2^g.2,  which  can  be  purified 
by  crystallisation  from  alcohol  and  glacial  acetic  acid.  It  forms 
slender  needles,  m.  p.  162°,  containing  acetic  acid  of  crystallisation,  or 
m.  p.  160°  containing  alcohol  of  crystallisation.  When  reduced  with 
aluminium  powder,  acetic  and  hydrochloric  acids,  it  yields  a  sparingly 
soluble  mercaptan,  which  dissolves  in  dilute  sodium  hydroxide  solution. 
When  hydrolysed,  the  i/^-compound  yields  a  yellow-coloured  base,  which 
can  be  transformed  into  a  colourless,  crystalline  sulphate. 

Benzyl  disulphide,  when  exposed  to  sunlight  in  acetic  acid  solution 
in  the  presence  of  iodine  for  several  days,  yields  an  isomeride,  j8-benzyl 
disulphide,  m.  p.  69 — 70°,  which  is  more  readily  soluble  in  alcohol  or 
glacial  acetic  acid  than  the  original  a-disulphide.  When  reduced,  it 
yields  benzyl  mercaptan ;  when  warmed  with  alcohol  and  sodium 
hydroxide  solution,  it  is  converted  into  the  original  a-compound.  A 
mixture  of  the  a-  and  yS-compounds  crystallises  with  ICHg'OH. 

J.  J.  S. 

VOL.   XCIV.  i.  t 
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Asymmetric  Nitrogen.  XXXI.  Stereoisomerism  Resulting 
from  the  Combination  of  Asymmetric  Nitrogen  with  Asym- 
metric Carbon  and  the  Problem  of  the  Asymmetric  Synthesis 
of  Ammonium  Bases.  Edgar  Wedekind  and  0.  Wedekind  {Ber., 
1908,  41,  456—463). — Although  the  problem  of  the  asymmetric 
synthesis  of  carbon  compounds  has  been  to  some  extent  solved  by  the 
work  of  Marckwald  (Abstr.,  1904,  i,  221,  470)  and  of  McKenzie 
(Trans,,  1905,  87,  1373),  an  asymmetric  synthesis  in  the  simplest 
manner,  the  formation  of  an  active  form  in  an  active  solvent,  has 
not  yet  been  accomplished.  An  asymmetric  synthesis  in  this  manner 
has  now  been  attempted,  but  without  success,  in  the  nitrogen  series, 
Phenylbenzylmethylallylammonium  iodide  has  been  prepared  by  the 
action  of  allyl  iodide  on  benzylmethylaniline  in  various  optically 
active  solvents,  such  as  cZ-limonene,  ^menthol,  and  /-menthyl  chloro- 
methyl  ether,  and  under  varying  conditions  as  to  concentration  and 
fractional  formation  of  the  salt,  but  an  optically  active  salt  has  not 
been  obtained  in  any  case.  On  the  other  hand,  mixtures  of  optically 
active  salts,  which  can  be  separated  more  or  less  completely  by 
recrystallisation,  are  obtained  by  the  action  of  Z-menthyl  iodoacetate 
on  iV^-ethyltetrahydroisoquinoline  and  on  methyh'sobutylbenzylamine. 
More  feeble  bases  enter  into  reaction  with  the  ^menthyl  ester  only 
with  great  difficulty,  if  at  all,  whilst  stronger  bases  liberate  hydrogen 
iodide  from  the  iodo-ester  and  form  hydriodides. 

\-Menthyl  iodoacetate,  CHgl'COg'CioHjg,  prepared  by  boiling  ^menthyl 
chloroacetate  with  potassium  iodide  in  alcoholic  solution,  is  obtained 
as  a  colourless  oil,  b.  p.  165722  mm.,  [a]^"  -47'29°,  which  gradually 
becomes  brown,  and  reacts  w^ith  methylethyhsobutylamine,  forming 
the  hydriodide,  NMeEtBu^.HI,  m.  p.  132°. 

The  additive  product  of  methyh'sobutylbenzylamine  and  ^-menthyl 
iodoacetate  is  obtained  as  an  amorphous  mass,  which  on  recrystal- 
lisation from  a  mixture  of  acetone  and  ether  yields  a  colourless 
powder,  (^.^^B^fi^^l,  decomp.  151-5°,  [ajo  -2897°;  the  mother 
liquor  from  this  yields  an  optically  inactive,  amorphous  salt  of 
the  same  composition,  which  evolves  menthol  when  heated  with 
^potassium  hydroxide. 

The  additive  product  of  Z-menthyl  iodoacetate  and  iV^-ethyltetra- 
hydroisoquinoline,  when  recrystallised  from  a  mixture  of  acetone  and 
ethyl  acetate,  yields  two  quaternary  iodides, 

CA<^-^|j^^NEtI-CH,-CO.-C,„Hj, ; 

the  less  soluble  iodide  crystallises  in  glistening  scales,  decomp.  183"^, 
[ajr,  -44*87°,  and,  when  gently  heated  with  potassium  hydroxide  in 
alcoholic  solution,  yields  menthol  and  an  inactive  betaine,  decomp. 
232°.  The  more  soluble  iodide  forms  a  crystalline  powder,  decomp. 
155°,  [ajo  -  17'54°,  and,  when  heated  with  potassium  hydroxide,  yields 
menthol  and  an  optically  inactive  betaine,  decomp.  223°.  When 
shaken  with  moist  silver  oxide  in  alcoholic  solution,  the  iodide, 
decomp.  153°,  yields  menthol  and  a  betaine,  a +  0*21°  (100  mm.  tube), 
whilst  under  the  same  conditions  the  iodide,  decomp.  183°,  yields 
menthol  and  a  betaine,  a  -0  19°  (100  lum.  tube);  the  solutions  of 
these  two  betaines  become  optically  inactive  in  two  days.     G.  Y. 
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Reduction  Products  of  Schiflfs  Bases.  Otto  Anselmino  {Ber., 
1908,  41,  621—623.  Compare  Abstr.,  1907,  i,  913).— o-Hydroxy-m- 
methylbenzylideneaniline,  OH'CgHgMe'CHINPh,  when  reduced  with 
sodiumand  alcohol  or  withzincdustand  glacial  acetic  acidatmoderate  tem- 
peratures, yields  o-hydroxy-SiS-vci-xylylcmilinej  OH*C(5H3Me'CH2*NHPh, 
which  crystallises  from  light  petroleum  in  needles,  m.  p.  101°.  Its 
1^ -acetyl  derivative,  Cj^Hj^OgN,  has  m.  p.  102°.  When  heated  for 
some  time  with  zinc  dust  and  acetic  acid,  the  benzylidene  compound 
yields  di-o-hydroxy-m-methylhydrohenzoin  diesoanhydride, 

C,.H3Me<      I  "^^  ^>c  H  Me 

(compaie  Harries,  Abstr.,  1892,  168),  which  crystallises  from  alcohol 
in  colourless  needles,  m.  p.  172°,  but  is  gradually  transformed  into  an 
isomeride,  m.  p.  194°. 

When  reduced  with  aluminium  amalgam  in  ethereal  solution,  the 
anil  yields  di-o-hydroxy-dini-methyldianilinodibenzyl, 

OH-06H3Me-CH(NHPh)-CH(NHPh)-CgH3Me-OH, 
which  crystallises  from  light  petroleum  and  ether  in  compact,  colourless 
prisms,  m.  p.  169°.  The  tetra-acetyl  derivative,  CggHggOgNgj  is  sparingly 
soluble  in  benzene,  and  has  m.  p.  262°. 

Dianilinodihenzyl,  NHPh-CHPh-CHPh-NHPh,  obtained  in  the 
same  manner  from  benzylideneaniline,  crystallibes  from  methyl  alcohol 
in  plates,  m.  p.  139°,  or  in  needles,  m.  p.  164°.  Diacetylanilinodibenzylf 
^'30-^28^2^2'  decomposes  above  300°.     Dibenzoylanilinodihenzyl, 

^40^32^2^2' 

sublimes  above  300°.  J.  J.  S. 

Preparation  of  Diphenylamine  Derivatives.  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P.  189939).  — /S'oc^ii^m  2-nitrodiphenylamine- 
4c  :  3' -  d{sul2)ho7iate,  ]Sr02'CgH.^(NaS03)*NH'CgH4-S03Na,  red  prisms 
containing  water  of  crystallisation,  is  obtained  by  heating  sodium 
o-chloronitrobenzene-/>-sulphonate  and  sodium  metanilate  in  aqueous 
sodium  carbonate  at  140 — 145°.  Sodium  4:-7iUrodiphe7iyla7n{ne-2  :  3'- 
disulphonale  is  produced  in  a  similar  manner  from  sodium-jo-chloro* 
nitrobenzece-o-sulphonate.  G.  T.  M. 

Ammonium  Phenoxide.  K.  Buch  {Ber.,  1908,41,  692—695)  — 
Ammonium  phenoxide  has  not  yet  been  isolated,  owing  to  its  easy 
hydrolysis.  The  hydrolysis  constant  has  been  obtained  by  mixing 
known  quantities  of  phenol  and  ammonia  together,  and  measuring  the 
partial  vapour  pressure  of  the  ammonia  in  such  solutions  by  the 
dynamical  method  ;  the  gas  employed  for  driving  off  the  ammonia  was 
a  mixture  of  hydrogen  and  oxygen.  Four  solutions  were  thus  examined, 
in  three  of  which  there  was  complete  solution,  and  the  fourth  contained 
so  much  phenol  that  there  existed  in  the  liquid  two  phases.  The  moisture 
in  the  phenol  used  was  estimated  by  Koppeschaar's  method  (this 
Journ.,  1877,  i,  746).  The  hydrolysis  constant  was  found  to  be  5*1, 
which  agrees  with  the  calculated  value  obtained  from  the  dissociation 
constants  of  phenol  and  ammonia  and  the  ionisation  of  water.  The 
constant,  however,  decreases  with   increasing  concentration,  and  the 

t  2 
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degree  of  dissociation   can   be  calculated  in  the  usual  manner.     In 
the  saturated  solution,  70%  of  the  salt  is  dissociated.  W.  R. 

Conditions  of  Formation  of  Phenolsulphonic  Acids.  Julius 
Obekmiller  {Ber.,  1908,  41,  696—702.  Compare  Abstr.,  1907,  i,  910). 
— It  has  been  found  previously  that  low  temperatures  and  dilution  of 
the  sulphuric  acid  favoured  the  production  of  the  ortho-acid.  The 
highest  yield  of  ortho-acid,  according  to  the  experiments  carried  out 
with  100%  sulphuric  acid  at  temperatures  varying  from  0°  to  20°  is 
40%;  with  TS  parts  of  sulphuric  acid  at  15 — 20°  in  one  and  a-half 
hours  the  yield  of  ortho-acid  was  40 "7%,  and  the  total  yield  of  both 
acids  74%,  whereas,  after  leaving  overnight,  the  total  yield  was  98%, 
of  which  35' 4%  was  ortho-acid.  Mercuric  oxide  has  no  effect  on  the 
reaction. 

When  the  temperature  was  raised  and  the  sulphuric  acid  contained 
sulphur  trioxide,  the  yield  of  para-acid  obtained  as  the  magnesium  salt 
varied  from  71%  to  85%  when  the  acid  employed  varied  from  70  to  20% 
SO3  at  90 — 100°,  disulphonic  acid  remained  in  the  mother  liquor.  With 
monohydrate,  an  85%  yield  of  para-acid  was  obtained  at  90 — 100°,  and 
the  mother  liquor  contained  ortho-acid  and  unchanged  phenol. 

W.  R 

Synthesis  of  Phenols  and  Phenyl  Ethers  Containing  the 
isoAllyl  (Propenyl)  Group.  Auguste  Behal  and  Marc  Tiffeneau 
{Bull.  Soc.  chim.,  1908,  [iv],  3,  301— 310).— The  object  of  this 
investigation  was  to  effect  the  syntheses  of  propenylphenols  and 
propenylphenyl  ethers  by  reactions,  such  as  that  of  Grignard,  which 
take  place  at  the  atmospheric  temperature,  thus  avoiding  any  risk  of 
intramolecular  migration.  The  following  substances  were  prepared  by 
the  Grignard  reaction,  using  the  appropriate  aldehyde  and  a  magnesium 
alkyl  haloid,  usually  magnesium  ethyl  iodide  or  bromide  (compare 
Klages,  Abstr.,  1902,  i,  609  ;  1905,  i,  344).  In  some  instances, 
a  bimolecular  compound  (dimeride)  is  produced  simultaneously. 
jo-Propenylphenol,  HO-CfiH^-CHICHMe,  b.  p.  138— 140°/14  mm.,  m.  p. 
93°  crystallises  in  spangles.  Anethole  (compare  Abstr.,  1901,  i,  272) 
is  formed  without  any  anisylpropanol  when  excess  of  the  magnesium 
ethyl  iodide  is  used  (compare  Klages,  Abstr.,  1905,  i,  344)  together 
with  a  bimolecular  substance,  probably  "identical  with  Orndorff  and 
Morton's  dianethole  (Abstr.,  1900,  i,  289).  /?-Propenylphenetole, 
b.  p.  242°,  m.  p.  58 — 59°,  yields  a  dibromide,  m.  p.  55°,  and  is  formed 
along  with  a  liquid  bimolecular  substance,  b.  p.  233°/ 14  mm.,  and 
D^  r0366,  probably  containing  a  dimeride,  derived  from  cyclohutsme, 
and  a  noncyclic  ethylenic  dimeride. 

Propenylcatechol  [CHICHMe  :  OH  :  OH  =  1  :  3  :  4]  cannot  be  pre- 
pared by  the  action  of  protocatechualdehyde  on  magnesium  ethyl 
iodide,  this  reaction  yielding  a  phenol,  b.  p.  155 — 160°/16  mm.,  m.  p. 
87 — 88°,  which  is  crystalline  and  gives  a  green  coloration  with  ferric 
chloride,  and  is  probably  a  physical  isomeride  of  the  substance  sought, 
which  has  m.  p.  48—49°  (Schimmel's  Report,  October  1907,  20)  and 
occurs  in  betel  oil.  Other  substances  prepared  were  isoeugenol, 
isochavibetol  (compare  Pomeranz,  Abstr.,  1901,  i,  699),  and  propenyl- 
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veratroJe  [CHiCHMe  :  OMe  :  OMe=  1  :  3  :  4],  b.  p.  260—263°, 
DO  1-0711,  and  D20  10551  (compare  Moureu,  Abstr.,  1897,  i,  403). 

T.  A.  H. 

Phenolic  Ethers  Containing  the  i/^-Allyl  Side-chain  'CMe'CHg. 
I.  Preparation,  Properties,  and  Nomenclature.  II.  Anisic  and 
Homoanisic  Series.  Auguste  Behal  and  Marc  Tiffeneau  {Bull. 
Soc.  chim.,  1908,  [iv],  3,  310—314,  314— 321).— An  extension  of  the 
work  described  in  the  preceding  abstract.  The  ethers  are  prepared  by 
the  action  of  excess  of  magnesium  methyl  iodide  on  cyclic  alkyl  esters. 
If  insufficient  of  the  Grignard  reagent  be  employed,  tertiary  alcohols 
of  the  type  CRMe^'OH  are  also  produced.  Many  of  the  results  given 
have  been  recorded  previously  (Abstr.,  1901,  i,  246;  1904,  i,  742; 
1905,  i,  883). 

The  best  nomenclature  for  the  allyl  and  propenyl  ethers  is  probably 
that  in  which  the  aromatic  radicle  is  regarded  as  substituted  in  the 
olefinic  hydrocarbon,  so  that  anethole,  OMe'OgH^'CHiCHMe,  becomes 
a-anisyl-A*-propylene,  and  eugenol,  OH*CgH3(OMe)'CH2'CH!CH2, 
a-vanillyl-A^-propylene  and  so  on,  but  it  is  probably  more  convenient 
to  extend  the  system  at  present  in  use  and  use  the  prefix  pseudo  to 
distinguish  those  ethers  containing  the  pseudo-sdlyl  chain  and  cyclo  the 

CTT 
possible   isomerides    containing    the    group   -CH<^|     ^,    giving,  for 

2 

example,  the  series  estragole,  isoestragole  (anethole),  pseudoestra,go\e, 
and  c?/c^oestragole.  A  third  possibility  is  to  use  the  names  of  the 
substituent  olefinic  radicles,  thus  :  allyl,  tsoallyl,  pseudoa,\\y\,  and 
ci/cloaMyl. 

o-i/^-Propenylanisole,  MeO*C(.H4*CMeICH2,  may  be  obtained  by 
methylating  o-{j/-propenylphenol,  b.  p.  204°,  D^  1*0528  (itself  prepared 
by  the  action  of  magnesium  methyl  iodide  on  methyl  salicylate),  or 
directly  by  the  action  of  magnesium  methyl  iodide  on  methyl  o-methoxy- 
benzoate  (Abstr.,  1904,  i,  742). 

m-Methoxyphenyldimethylcarbinol,  OMe'C(5H4*CMe2*OH,  the  inter- 
mediate product  obtained  by  the  action  of  magnesium  methyl  iodide 
on  methyl  m-methoxybenzoate,  has  b.  p.  242°/770  mm.  Methyl 
^•methoxybenzoate,  treated  by  the  general  method,  yields  in  addition 
to  ^-i/'-propenylanisole  (loc.  cit.)  a  small  quantity  of  the  liquid  ether, 
0(CMe2-06R4-OMe)2,  b.  p.  260—270731  mm.,  and  a  dimeride,  m.  p. 
58°,  b.  p.  210 — 215°/15  mm.,  which  is  crystalline,  and  may  have  the 

constitution  OMe-C6H4-CMe<^^2;>CMe-06H4-OMe.     On  distillation 

at  atmospheric  pre^ure,  it  is  partially  decomposed  into  p-if/- 
propenylanisole  and  some  ^sopropylanisole.  j»?-i/^-Propenylanisole,  on 
treatment  with  iodine  and  yellow  mercuric  oxide,  yields  an  iodo- 
hydrin,  which  with  potassium  hydroxide  (Abstr.,  1905,  i,  883) 
furnishes     the     corresponding     ethylene     oxide    (i^-estragole     oxide), 

OFT 
^"^CM^'C  H  'OM  '  ^*  P'  130— 135°/12  mm.,  and  this  on  distillation 

at  atmospheric  pressure  passes  into  p-methoxyhydratropaldehyde 
(Bougault,  Abstr.,  1902,  i,  452),  the  semiearbazone  of  which  exists  in 
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two  forms,  having  m.  p.  134°  and  m.  p.  207 — 208°  (compare  Balbiano 
and  Paolini,  Abstr.,  1906,  i,  186).  The  aldehyde  itself  on  keeping 
forms  a  trhneride,  m.  p.  103 — 104°  or  106°. 

^-xp-Propenylphenetole,  OEfc'CfiH^'CMelCHg,  m.  p.  27—28°,  b.  p. 
113— 114°/13  mm.,  or  234— 235°/760  mm.,  D^i  0'969,  <  1*540536, 
similarly  obtained  from  ethyl  jt?-ethoxybenzoate,  b.  p.  274 — 275°,  or 
148 — ]49°/14  mm.,  D^i  1'076,  by  the  general  reaction,  crystallises 
readily  from  alcohol.  The  dimeride,  m.  p.  74°,  simultaneously  formed, 
is  partially  depolymorised  on  heating.  ^-isoPropylphenetole,  obtained 
by  reduction  of  jo  i/^-propenylphenetole  as  already  described  (Abstr., 
1905,  i,  883),  has  D'^^  09286  and  <  1-4974.  T.  A.  H. 

Intramolecular  Rearrangement  Effected  by  Fusion  with 
Potassium  Hydroxide :  The  Action  of  Fused  Potassium 
Hydroxide  on  Quinol  and  Catechol.  Jan  J.  Blanksma  {Chem. 
Weekhlad,  1908,5,93 — 95.  Compare  following  abstract;  Barth  and 
Schreder,  Abstr.,  1879,  633;  Kauffmann,  Abstr.,  1907,  ii,  214  and  519  ; 
Hantzsch,  Abstr.,  1907,  ii,  418). — The  author  has  investigated  the 
action  of  potassium  hydroxide  on  quinol  and  catechol  at  temperatures 
between  130°  and  260°.  Resorcinol  is  not  formed,  indicating  that  the 
intramolecular  rearrangement  resulting  from  fusion  of  certain 
disubstituted  derivatives  with  potassium  hydroxide  does  not  take  place 
after  substitution  by  hydroxyl.  A.  J.  W. 

Intramolecular  Rearrangement  Effected  by  Fusion  with 
Potassium  Hydroxide :  Behaviour  of  Chlorophenols  and 
Bromophenols  with  Potassium  Hydroxide,  Zinc  Chloride,  Zinc 
Bromide,  Sulphuric  Acid,  Potassium  Carbonate,  and 
Potassium  Acetate.  S.  Tymstra  {Ghem.  Weekhlad,  1908,  5, 
96 — 101.  Compare  foregoing  abstract). — From  the  results  of  experi- 
ments on  chlorophenols  and  bromophenols  with  the  reagents  named, 
the  author  concludes  that  the  intramolecular  rearrangement  by  which 
resorcinol  is  formed  takes  place  under  the  influence  of  the  alkali 
hydroxide  simultaneously  with  the  replacement  of  halogen  by  hydroxyl, 
and  that  potassium  carbonate  can  effect  the  transformation  into  the 
corresponding  dihydroxybenzene,  but  not  the  molecular  rearrange- 
ment. A.  J.  W. 

Preparation  of  3-AminoacetylcatechoL  Farbenfabriken 
VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  189483.  Compare  Abstr.,  1907, 
i,  1049). — The  i\^-benzoylaminoacetylcatechol  ethers, 

NHBz-CH2-CO-C,H,(OR)2, 
obtained  by  the  interaction  of  hippuryl  chloride  and  catechol  ethers, 
are   readily  hydrolysed  b}    aqueous  mineral  acids  under  pressure  to 
3-aminoacetylcatechol,  whi':;h  has  the  powerful  haemostatic  properties  of 
the  active  substances  from  the  suprarenal  capsules. 

iV-Benzoylaminoacetylveratrole,  or  the  corresponding  diethyl 
ether,  when  hydrolysed  in  an  autoclave  with  concentrated  hydrochloric 
acid  or  30%  sulphuric  acid  at  110°  to  190°  readily  yields  the 
required  base.  G.  T.  M. 
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Preparation  of  Mixed  Alkyl  Aromatic  Ethers.  Farben- 
FABRiKEN  voRM.  Friedr.  Bayer  k  Co.  (D.R.-P.  189843). — The 
nitroso-derivatives  of  the  mono-  and  di-alkylcarbamides  alkylate 
phenols  in  the  presence  of  alkalis. 

Codeine  is  obtained  by  treating  morphine  with  nitrosomethyl- 
carbamide  in  alcoholic  sodium  methoxide.  ;8-EthoxynaphthaIene  is 
produced  on  adding  nitrosodiethylcarbamide  to  a  solution  of  yS-naphthol 
in  ^-sodium  hydroxide.  Guaiacol  is  similarly  obtained  from  catechol, 
sodium  hydroxide,  and  nitrosomethylcarbaraide  in  alcoholic  solution, 
and  may  be  further  alkylated  to  veratrole  by  a  repetition  of  this 
process. 

The  triethyl  ether  of  pyrogallol  can  be  produced  by  the  action  of 
nitrosodiethylcarbamide  on  pyrogallol  dissolved  in  methyl-alcoholic 
sodium  hydroxide.  G.  T.  M. 

;?-Iodoguaiacol.  Efisio  Mameli  and  Giuseppe  Pinna  {Chem. 
Zentr.,  1907,  ii,  2044;  from  Arch.  Farm,  sperim.,  1907,  6,  193. 
Compare  this  vol.,  i,  18). — A  detailed  description  of  the  preparation  of 
/>-iodoguaiacol  from  jt?-aminoguaiacol  by  means  of  the  Sandmeyer 
reaction.  The  result  of  experiments  with  iodoguaiacol  on  animals 
and  its  medicinal  properties  are  given  in  the  original.  J.  Y.  E. 

Origin  and  Formation  of  Cholesterol.  Isaac  Lifschutz 
{Zeitsch.  physiol.  Chem.,  1908,  55,  1 — 7). — By  the  oxidation  of  pure 
oleic  acid  in  acetic  acid  solution  with  potassium  permanganate  (5% 
solution  in  water  diluted  with  four  times  the  volume  of  glacial  acetic 
acid),  a  minute  quantity  of  unsaponifiable  matter  is  obtained  which 
gives  the  characteristic  cholesterol  reaction  of  Liebermann.  The 
other  products  of  the  reaction  are  :  (1)  a  mixture  of  palmitic  and 
oleic  acids,  and  (2)  a  mixture  of  acids  insoluble  in  light  petroleum. 
Of  the  latter  acids,  one,  m.  p.  82 — 85°,  of  which  the  potassium  salt  gives 
no  precipitate  with  calcium  chloride,  gave  an  acid  number  460  ;  it 
appears  to  be  an  acid  with  several  carboxylic  acid  groups.  These 
acids,  when  submitted  to  oxidation  again,  yield  small  quantities  of  the 
substance  which  gives  the  cholesterol  reactions.  S.  B.  S. 

Cholesterol.  VI.  Otto  Diels  and  Karl  Linn  {Ber.,  1908,  41, 
544 — 550). — The  observation  made  by  Diels  and  Abderhalden  that 
cholesterol  and  cholestenone  yield  different  cholestanols  on  reduction 
with  sodium  and  amyl  alcohol  (Abstr  ,  1906,  i,  272,  425;  jS'euberg, 
1906,  i,  356)  has  lead  to  their  reinvestigation  in  view  of  the  fact  that 
the  parent  compounds  possess  the  same  nucleus  (this  vol.,  i,  164). 
That  the  two  cholestanols  are  not  stereoisomerides  is  shown  by  their 
forming  different  hydrocarbons  on  replacing  the  alcoholic  hydroxyl, 
first  by  chlorine  and  then  by  hydrogen.  Windaus'  hypothesis  that 
in  the  production  of  a-cholestanol  from  cholesterol  and  sodium  amyl- 
oxide  (Abstr.,  1907,  i,  610)  the  cholesterol  merely  undergoes  an 
isomeric  change,  although  in  agreement  with  the  production  of  two 
cholestanes,  is  not  regarded  as  correct.  Sodium  amyloxide  is  actually 
a  reducing  agent,  as  cholestenone  gives  a-cholestanol  after  seven 
hours'  heating,  a  noteworthy  result,  as  reduction  with    sodium    and 
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amyl  alcohol  leads  to  the  formation  of  the  /8-compound.  Further, 
the  inactivity  of  sodium  ethoxide  at  140°  towards  cholesterol  is 
against  the  Windaus  view,  and  the  relationships  of  the  compounds 
described  is  an  open  question. 

a-Gholestyl  chloride,  Cg^H^^Cl,  obtained  by  the  action  of  phosphorus 
pentachloride,  forms  glistening  leaflets,  m.  p.  116°,  which  on  reduction 
with  sodium  and  amyl  alcohol  yield  a-cholestane,  Cg^H^g,  forming  long, 
glistening  needles,  m.  p.  72°,  and  behaving  as  a  saturated  compound 
towards  bromine. 

P-Choleslyl  chloride,  CgYH^^Cl,  forms  rosettes  of  stout,  white  needles, 
softening  at  89°,  m.  p.  92°,  to  a  cloudy  liquid  which  becomes  clear  at 
100°.  p-Cholestane,  Cg^H^g,  forms  needles,  m.  p.  80° ;  a  mixture  of 
the  a-  and  y3-compounds  gives  a  m.  p.  showing  a  depression  of  20°. 

Neither  of  these  hydrocarbons  gives  the  cholesterol  colour  reactions. 

W.  K. 

Cholesterol.  X.  Adolf  Windaus  (Ber.,  1908,  41,  611—621. 
Compare  Abstr.,  1907,  i,  212,  610). — Previous  researches  on  chole- 
sterol point  to  the  constitutional  formula 

CH2:CH-02oH3iMe2<^^2>oH-OH. 

The  present  paper  contains  an  account  of  experiments  with  the  dibasic 
acid,  C27H44O4,  obtained  by  Diels  and  Abderhalden  (Abstr.,  1903,  i, 
819  ;  1904,  i,  880)  by  the  action  of  potassium  hyp'>bromite  on 
cholesterol.  With  three  atoms  of  oxygen,  the  acid  yields  a  dibasic 
acid,  C27H4QOfi,  which  readily  takes  up  two  atoms  of  hydrogen,  yield- 
ing a  crystalline,  dibasic  acid,  02711420^,  the  fifth  oxygen  atom  in 
which  is  present  in  the  form  of  a  carbonyl  group.  When  the  acid, 
Cg^H^oO^,  is  oxidised  with  permanganate  (3  atoms  of  oxygen),  a  tri- 
bavsic  acid,  C^^H^QOg,  is  obtained,  which  is  also  produced  when  the 
original  acid,  C^^K^fi^,  is  oxidised  with  excess  of  permanganate 
(6  atoms  of  oxygen). 

The  tribasic  acid  contains  at  least  one,  and  probably  two,  carbonyl 
groups,  but  no  hydroxyl  group,  and  when  farther  oxidised  yields  a 
tribasic  acid,  CggH^QOg. 

The  following  scheme  represents  the  reactions  : 

C02H-C2oH3^Me,(CH,-C02H)-GH:CH2     --> 
Acid,  C27H44O4.  +30 

C02H-C5oH3,Me2(CH2-C02H)-CO-CH:0     -^ 

Hypothetical  intermediate  product. 

002H.C2oH3,Me2<~^g~>CH     --> 

Acid,  C27H40O5.  +30 

C02H-C2oH3iMe2(CO-C02H),    -^     C2oH3iMe2(C02H)3. 

+  20 

The  acid,  C^^H^qO^,  is  most  readily  purified  by  the  recrystallisation 
of  its  normal  sodium  salt  from  dilute  alcohol.  The  acid  crystallises 
from  dilute  acetic  acid  in  compact  prisms,  m.  p.  216 — 217°.  It  yields 
a  monomethyl  ester,  CggH^gOg,  which  crystallises  from  methyl  alcohol 
in  long  prisms,  m.  p.   136 — 137°.     The  reduction  product,  C^^H^gOg, 
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obtained  with  the  aid  of  zinc  dust  and  acetic  acid,  crystallises  from  a 
mixture  of  chloroform  and  light  petroleum  in  compact  needles,  m.  p. 
158 — 159°,  arid  is  isomeric  with  the  dibasic  ketonic  acid,  obtained  by 
oxidation  of  cholestandione  (Abstr.,  1904,  i,  49).  The  acid  methyl  Q^ter, 
CggH^tO^,  has  m.  p.  132°,  and  the  oxime,  Q^^n^ff^^,  m.  p.  230—231°. 

The  acid,  Cg^H^oOg,  is  most  readily  obtained  in  a  crystalline  form 
by  solution  in  glacial  acetic  acid  and  the  addition  of  concentrated 
hydrochloric  acid.  It  forms  short,  pointed  prisms,  decomposes  at 
230 — 231°,  and  forms  colloidal  solutions  with  water.  It  yields  charac- 
teristic, crystalline  potassium  hydrogen,  Co^HggOgKg,  and  rubidium 
hydrogen  salts,  CgyHggOgRbg.  The  salts  derived  from  the  alkali-earth 
metals  and  the  heavy  metals  are  insoluble  and  amorphous.  The 
oxime,  Cg^H^jOgN,  is  amorphous,  but  yields  an  acid  potassium  salt, 
C2ijrH390gNK2,  which  crystallises  in  prisms. 

The  acid,  CjsH^oOg,  crystallises  from  dilute  acetic  acid  in  felted  needles 
containing  IHgO.  The  anhydrous  acid  is  hygroscopic,  sinters  at  130°, 
and  has  m.  p.  204 — 205°  (decomp.).  The  rubidium  dihydrogen  salt, 
025H390gRb,  and  the  corresponding  calcium  salt  crystallise  well.  A 
crystalline  potassium  salt,  CgoH^i^OjgKaj  has  also  been  prepared. 

J.  J.  S. 

The  Cholesterol  Group.  IV.  Angelo  Menozzi  (Atti  R.  Accad. 
Lincei,  1908,  [v],  17,  i,  91—94.  Compare  Abstr.,  1903,  ii,  385).— 
The  properties  of  the  cholesterol  of  hens'  eggs  and  of  its  derivatives 
are  identical  with  those  of  the  cholesterol  of  bile  and  of  its  correspond- 
ing compounds.  T.  H.  P. 

The  Cholesterol  Group.  Bombicesterol,  a  New  Member 
Existing  in  the  Chrysalis  of  the  Silkworm,  Bombyx  mori.  V. 
Angelo  Menozzi  and  A.  Moreschi  (Atti  R.  Accad.  Lincei,  1908, 
[v],  17,  i,  95 — 99.  Compare  preceding  abstract). — The  authors  have 
isolated  from  the  chrysalis  of  the  silkworm  a  member  of  the  cholesterol 
group  which  differs  in  its  properties  from  the  cholesterol  of  bile  and 
which  they  term  bombicesterol. 

Bombicesterol,  OggH^g'OHjHgO,  crystallises  in  pointed,  elongated, 
monoclinic  or  trimetric  laminse,  m.  p.  148°  [aj^  -  34°.  The  formatey 
H*C02*C2gH43,  crystallises  from  a  mixture  of  alcohol  and  ether  in 
elongated  laminae,  m.  p.  101°,  [a]D^-47°,  and  the  acetate,  Cg^jH^gOAc, 
separates  in  laminse,  m.  p.  129°,  [aJU ^-  42*7°  ;  the  benzoate,  CgH^gOBz, 
crystallises  in  slender  laminae,  m.  p.  146°,  [aj'o  -  14  63°.  The 
salicylate,  m.  p.  173 — -174°,  and  the  (^i^rowo- derivative,  m.  p.  111°, 
were  also  prepared.  Treatment  of  an  ethereal  solution  of  bombi- 
cesterol with  an  acetjic  acid  solution  of  bromine  (1  mol.)  yields  two 
dibromoacetates  differing  in  solubility  ;  on  reduction  with  zinc  dust 
and  acetic  acid,  the  less  soluble  form  yields  an  acetate,  m.  p.  114°, 
which  is  that  of  ordinary  cholesterol  acetate,  whilst  the  more 
readily  soluble  form  gives  an  acetate,  m.  p.  129°.  T.  H.  P. 

Attempt  to  Synthesise  Propionyliminoc2/c/oheptanecarb- 
oxylic  Acid.  George  L.  Stadnikoff  (c/.  Russ.  Phys.  Chem.  Soc,  1908, 
40, 142 — 150.  Compare  this  vol.,  i,  2  51). — The  synthesis  of  this  acid 
was  undertaken  firstly  in  order  to  determine  the  limit  of  applicability  of 
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the  general  method  proposed  previously  (compare  Abstr.,  1906,  i,  425), 
and  secondly,  to  see  whether  the  imino-group  of  the  acid  is  hydrolysed 
by  mineral  acids.  On  treating  ethyl  aminocz/c^oheptanecarboxylate 
with  potassium  cyanide  and  acetaldehyde,  the  first  product  of  the 
reaction,  CN'CHMe'NH'OHR^o'COgEt,  decompo>es,  forming  a-amiuo- 
propionic  acid  and  iminodipropionic  acid,  aminoc^c^oheptanecarboxylic 
acid  also  being  produced.  The  latter,  when  similarly  treated,  produces 
ethyl  cyanoethyliminocyc\ oheptanecarboxylate  hydrochloride, 

CN-CHMe-NH-O.Hi2'C02Et,HCl, 
m.  p.  141 — 143°  (decomp.),  soluble   in    alcohol    and    water,    insoluble 
in    ether,    and    decomposing   on    hydrolysis   into    an    amino-  and  an 
hydroxy-acid. 

The  aqueous  solution,  after  the  extraction  of  the  imi no-acid,  yielded 
with  hydrochloric  acid  a-aminopropionic  acid,  an  isomeric  form  of 
iminodipropionic  acid,  carbon  dioxide  and  monoxide,  and  a  mixture  of 
volatile  alcoholic  substances.  The  mechanism  of  the  reaction  is 
discussed,  the  explanation  given  being  similar  to  that  proposed 
previously  for  other  like  cases.  Z.  K. 

Preparation  of  Alkylaminoalkyl  Benzoates.  Farbwerke 
voRM.  Meister,  Lucius,  &  Bruning  (D.R.-P.  190688).— The 
halogenated  alkyl  benzoates  react  with  the  secondary  aliphatic  amines 
to  furnish  dialkylaminoalkyl  benzoates,  which  are  of  value  as 
anaesthetics. 

Diethylaminoethyl  benzoate,  C6H5*C02*CH2-CH2*NEt2,  oil,  b.  p.  1327 
5  mm. ;  the  hydrochloride,  colourless  needles  from  alcohol-ether,  m.  p. 
124°,  is  prepared  by  heating  chloroethyl  benzoate  and  diethylamine  at 
100 — 120°  for  twelve  hours.  The  following  are  similarly  obtained: 
dimethyl aminoethy I  benzoate,  C(5H5*C02*CH2'CH2*NMe.2,  oil;  hydro- 
chloride, lustrous  needles,  m.  p.  14S°;  dii^oamylaminoethyl  benzoate, 
oil ;  hydrogen  oxalate,  needles,  m.  p.  158°  ;  hydrochloride,  needles,  m.  p. 
107 — 108°;  diethylaminoethyl  benzoate,  oil;  picrate,  yellow  needles, 
m.  p.  146°.  G.  T.  M. 

Preparation  of  Dimethylaminoisopropyl  Benzoate.  Chemische 
Fabrik  auf  Actien  (vorm.  E.  Schering)  (D.R.-P.  189482.  Compare 
Abstr.,  1906,  i,  952). — Dimethylavmioisop'opyl  benzoate, 

C«H5-C02-OMe2-NMe2, 
heavy  oil,  sparingly  soluble  in  water,  is  obtained  as  its  hydrochloride, 
leaflets,    m.    p.    127 — 128°,  by    benzoylating    dimethylaminoisopropyl 
alcohol  with  benzoic  anhydride  or  benzoyl  chloride  and  extracting  the 
product  with  hydrochloric  acid.  •  G.  T.  M. 

Preparation  of  Alkylaminoalkyl  p-Aminobenzoates.  Emanuel 
Merck  (D.R.-P.  189335). — The  chloroethyldialkylamines  having 
the  general  formula  NRR'-CHg'CHgCl  react  with  the  salts  of  p- 
aminobenzoic  acid  to  furnish  the  corresponding  dialkylaminoalkyl 
jt?-aminobenzoate,  NRR'-CH2-CH2-C02-CfiH^-NH2. 

Diethylaminoethyl  ip-aminobert zoate  hydrochloride,  m.  p.  156°,  is 
obtained  by  heating  at  120 — 130°  an  intimate  mixture  of  chlorotri- 
ethylamine,NEt2*CH2*CH2Cl,  and  sodium  ^-aminobenzoate  ;  the  result- 
ing base  being  neutralised  with  dilute  hydrochloric  acid.      G.  T.  M. 
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Constitution  of  Anthranil.  V.  Gustav  Heller  [and,  in  part, 
Otto  Notzel]  {J.  pr.  Chem.,  1908,  [ii],  77,  145—171.  Compare 
Abstr.,  1902,  i,  779  ;  1903,  i,  827  ;  1904,  i,  160  ;  1905,  i,  130).— An 
account  of  the  work  of  various  authors  on  the  constitution  of  anthranil 
and   a   resume  of   the  evidence   for   and    against   the   constitutional 
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formulae   CgH^*^^  I  __^0  and  CgH^^^  i      .     The  following  new  experi- 
mental evidence   in  favour  of  the  latter  formula  is  described. 

Anthranil  is  oxidised  by  potassium  dichromate  in  nitric  acid  solution 
at  75°,  forming  o-azoxybenzoic  acid  (compare  Bamberger,  Abstr.,  1903, 
i,  634),  whereas  methylanthroxan,  under  similar  conditions,  yields 
o-nitrosoacetophenone,  NO'CgH^'COMe,  which  crystallises  in  yellow 
prisms,  m.  p.  129^^  (decomp.),  is  converted  into  azoxyacetophenone  by 
the  action  of  dilute  alkalis,  or  into  azoxybenzoic  acid  by  oxidation  with 
potassium  permanganate,  yields  a  red  oil  (o-acetoazobenzenel,)  when 
heated  with  aniline  in  50%  acetic  acid,  and  again  forms  methyl- 
anthroxan on  reduction  with  zinc  dust  and  acetic  acid  or  sodium 
hydroxide.  The  action  of  benzoyl  chloride  on  anthranil  in  pyridine 
solution  at  -  10°  leads  to  the  formation  of  a  yellowish-red  resin,  which 
contains  2'45%  of  chlorine,  and  is  probably  a  mixture  of  several 
substances,  together  with  benzoic  acid  and  benzoylanthranil ;  the  resin 
cannot  be  converted  into  benzoylanthranil  or  benzoylanthranilic  acid. 
Anthranil  is  not  formed  when  anthroxanic  acid  is  decomposed  by 
prolonged  heating  at  190°,  by  heating  in  a  vacuum,  or  by  prolonged 
boiling  in  cumene  solution.  When  treated  with  sodium  nitrite  in 
hydrochloric  acid  solution  below  -  15°,  anthranil  forms  a  nitrosoamine, 
CyH^OgNgjH.^O,  which  crystallises  in  needles  and  rapidly  decomposes 
when  dried.  Whilst  anthranil  does  not  react  with  hydrogen  cyanide, 
isatin  forms  an  additive  compound,  CgHgOgNg,  which  separates  from 
acetone-light  petroleum  in  colourless  crystals,  and  decomposes  evolving 
hydrogen  cyanide  and  yielding  isatin  when  heated  or  boiled  with 
water. 

Methylanthroxan  does  not  react  with  phen^lhydrazine  or  with 
benzoyl  chloride  in  pyridine  solution.  When  heated  with  an  excess  of 
benzoyl  chloride  at  140 — 150°,  it  forms  small  amounts  of  a  substance, 
crystallising  in  red  needles,  m.  p.  178°.  Whilst  anthranil  yields 
isatoic  acid  when  heated  with  ethyl  chlorocarbonate  in  high-boiling 
petroleum  solution,  methylanthroxan,  under  the  same  conditions, 
remains  unchanged.  Contrary  to  Bamberger's  statement  (Abstr., 
1904,  i,  422),  methylanthroxan  is  almost  unattacked  when  boiled  for 
one  hour  with  7%  aqueous  sodium  hydroxide.  It  reacts  slowly  with 
methyl  sulphate,  formiing  a  product,  which  yields  an  amorphous  picrate, 
and  a  platinichloride,  decomp.  above  240°.  G.  Y. 

[Properties,  Detection  and  Estimation  of]  "  Saccharin." 
Giovanni  Parmeggiani  (Boll.  chim.  farm.,  1908,  47,  37 — 38). — The 
author's  work  clears  up  various  disputed  points  concerning  the 
properties  of  o-benzoicsulphinide. 

o-Benzoicsulphinide  has  m.  p.  220°,  and  dissolves  in  400  parts  of 
water  at  the  ordinary  temperature  and  ii>.  amyl  acetate  and  ethyl 
acetate   to   the  extents  of    1  :  50  and   1  :  20  respectively.     It  is  not 
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attacked  by  nascent  hydrogen  in  alkaline  solution,  by  potassium 
permanganate,  by  hydrogen  peroxide,  or  by  halogens  in  the  cold.  Cold 
nitric  acid  does  not  attack  it,  but,  when  heated  with  the  acid,  it 
undergoes  hydrolysis,  the  sulpho-group  being  oxidised  to  sulphuric 
acid.  The  most  sensitive  precipitant  for  o-benzoicsulphinide  is 
aqueous  mercurous  nitrate,  the  precipitate  formed  with  mercuric 
nitrate  being  less  abundant  and  soluble  in  excess  of  the  reagent. 
Neutral  solutions  of  the  sulphinide  precipitate  solutions  of  salts  of 
quinine  or  brucine,  but  not  those  of  strychnine,  morphine,  or  cocaine. 
The  white,  waxy  condensation  product  of  o-benzoicsulphinide  with 
formaldehyde  is  unstable  at  a  low  heat,  whilst  the  products  formed 
with  phenol,  resorcinol,  phloroglucinol,  thymol,  and  a-  and  ^- 
naphthols  have  no  characters  useful  in  the  detection  of  the  sulphinide. 

The  extraction  of  o-benzoicsulphinide  from  foods  and  its  subsequent 
recognition  may  be  effected  as  follows :  60  c.c.  of  the  liquid  are 
concentrated  to  about  25  c.c,  acidified,  if  necessary,  with  hydro- 
chloric or  acetic  acid,  and  extracted  once  with  30  c.c.  of  amyl  acetate, 
which  dissolves  but  little  colouring  matter  from  wines  or  liquors.  The 
amyl  acetate  extract  is  separated,  concentrated  to  a  small  volume,  and 
defecated  with  a  few  drops  of  neutral  lead  acetate  solution,  the  filtered 
liquid  being  then  freed  from  lead  by  means  of  hydrogen  sulphide  and 
shaken  with  20  c.c.  of  ethyl  acetate.  This  extract  is  separated, 
evaporated  to  dryness  on  the  water-bath,  and  the  residue  tested  by 
tasting  and  other  methods. 

The  following  method  of  estimating  o-benzoicsulphinide  gives 
almost  theoretical  results.  Fifty  c.c.  of  the  solution,  after  concen- 
tration and,  if  necessary,  defecation  as  described  above,  are  shaken 
several  times  with  a  total  volume  of  50  c.c.  of  a  mixture,  in  equal 
volumes,  of  ether  and  light  petroleum.  The  combined  extracts  are 
evaporated  to  dryness  and  the  residue  titrated  with  iVy200  sodium 
hydroxide  solution.  T.  H.  P. 

Preparation  of  Diphenylated  Acid  Amides  by  the  Action 
of  Diphenylcarbamide  on  Acids.  Johannes  Hekzog  and 
V.  Hancu  {Ber.,  1908,  41,  636— 637).— Diphenylated  acid  amides  are 
formed  when  a  mixture  of  acid  and  diphenylcarbamyl  chloride  is 
heated  with  anhydrous  pyridine  in  a  boiling-water  bath.  Carbon 
dioxide  and  hydrogen  chloride  are  evolved,  R'CO'OH -|- C0Cl*NPh2  = 
R'CO'NPhg  +  HCl +  CO2,  and,  after  some  ten  minutes,  the  product  is 
poured  into  water  and  recrystallised  from  alcohol.  Diphenylbenzamide, 
m.  p.  179 — 180°,  and  diphenylcinnamide,  m.  p.  156 — 157°,  have  been 
prepared.  J.  J.  S. 

Resolution  of  Rkcemic  Amino-acids  by  Yeast.  II.  Felix 
Ehrlich  (and  Adolf  Wendel)  (Zeitsch.  Ver.  dtut.  Zuckerind.,  1908, 
626,  198—222;  Biochem.  Zeitsch.,  1908,  8,  438— 466).— Further 
examplesof  the  resolutio.n  of  amino-acids  byyeast,  in  the  presence  of  sugar, 
according  to  the  method'  described  (Abstr.,  1906,  i,  807).  'J'he  optical 
antipodes  of  the  naturally  occurring  amino-acids  are  thus  obtained,  but, 
by  applying  Walden's  in^Version,  the  natural  substances  are  obtainable 
(Fischer,  Abstr.,  1907,  i,  \192). 

^^-Phenylalanine  and  c^Vserine   have  now  been   obtained  from  the 
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synthetic  racemic  acids  with  specific  rotations  agreeing  very  closely 
with  those  given  by  Fischer  ;  serine  is  the  first  amino-hydroxy-acid  to 
be  resolved  by  the  yeast  method. 

a-Aminophenylacetic  and  a-amino-a-methyl butyric  acids  have  been 
resolved  for  the  first  time.  The  highest  specific  rotation  observed  for 
l-a-aminophenT/lacetiG  acid  was  in  water,  [a]-^  -90  35°,  and  in  10% 
hydrochloric  acid,  [a]^  -  144-83°.  The  ^acid  is  more  soluble  than  the 
(Z/  acid,  which  fact  renders  the  isolation  of  the  ?-acid  difficult  and 
makes  it  somewhat  uncertain  whether  the  resolution  was  complete  ;. 
the  rotation  is  higher  than  that  of  any  other  known  amino-acid  (except 
cystine),  and  very  much  higher  than  that  of  the  next  homologue, 
phenylalanine.  ^-a-Aminophenylacetic  acid  melts  at  293°  in  an  open, 
and  at  303 — 305°  in  a  closed  capillary  tube  (at  very  similar  temperature 
to  the  cZ/-acid)  ;  the  hydrochloride  forms  prisms,  m.  p.  242 — 244°  and 
235°  in  open  and  closed  tubes  respectively ;  the  phenylcarhimide, 
Ci,Hi,03N2,  needles,  m.  p.  168°,  [a]l?  -129-27°  in  iV/2  sodium 
hydroxide,  and  the  phenylhydantoiUf  ^ifii^^'^i  (l-diphenylhydantoin), 
needles,  m.  p.  191°,  Itevorotatory,  have  also  been  prepared. 

The  highest  specific  rotation  observed  for  \-a-amino-a-methylhutyric 
acid  ("  isovaline  ")  was  in  water,  [aj^  -  9  10°,  and  in  20%  hydrochloric 
acid,  [a]i'  -6-11°. 

Attempts  to  resolve  ;8-aminobutyric  acid  were  wholly  unsuccessful. 
Additional  manipulative  details  regarding  the  method  are  given. 

G.  B. 

Action  of  Nascent  Hypoiodous  Acid  (Iodine  and  Sodium 
Carbonate)  on  some  Acids  having  the  General  Formula 
R-CH:CH-C^H2-C02H  (R  being  C^H^  more  or  less  substituted). 
J.  BouGAULT  {Compt.  rend.,  1908,  146,  411 — 414). — Substituted  iso- 
crotonic  acids  of  the  type  R'CH'.CH'CH^'COgH,  where  E  is  a  phenyl 
or  substituted  phenyl  group,  are  converted  by  the  action  of  iodine 
and  sodium  carbonate  into  substituted  acrylic  acids  of  the  type 
B'CO'CHICH'COgH  j  the  preparation  of  benzoylacrylic  acid  from 
phenyhsocrotonic  acid  has  already  been  described  (this  vol.,  i,  179); 
the  analogous  reactions  of  jt?-methoxy-  and  methylenedioxy-pheriyh'so- 
crotonic  acids  form  the  subject  of  the  present  paper. 

Anisyk'socrotonic  acid  can  be  prepared  by  Fittig  and  Politis'  method 
(Abstr.,  1890,  770),  or  more  conveniently  by  the  following  series  of 
reactions  :  a7iisylidenepyruvic  acid,  OMe'CgH^'CHICH'CO'COgH,  m.  p. 
131°,  obtained  by  condensing  pyruvic  acid  with  anisaldehyde,  yields 
a-hydroxy-y-anisylhocrotonic  acid,  OMe*CftH4'CH*.CH*CH(OH)*(302H, 
m.  p.  145°,  on  partial,  and  anisyh'socrotonic  acid  on  further,  reduction. 
OISfe-CgH4-C:;H-CHI'CH2-CO 
0 


The  iodolactone,  *"    *  A  ^1    jni.p- 125°,  on  treatment 


with  excess  of  sodium  carbonate  is  converted  into  jo-methoxybenzoyl 
acrylic  acid  (anisoylacrylic  acid),  OMe*CgH4'CO-CH!CB[*C02H,  m.  p. 
134°  (not  131°  as  previously  stated,  this  vol.,  i,  179),  which  forms  pale 
yellow  needles,  is  decomposed  by  boiling  with  dilute  alkalis  into  gly- 
oxylic  acid  and  ^>methoxyacetoplienone,  and  combines  with  HBr  to 
forma  compound,  having  m.  p.  130°,  or  with  aniline  to  form  an  acid, 
having  m.  p.  121°. 
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Piperonylidenepyruvic  acid,  m.  p.  161°  (Scholtz,  Abstr.,  1895,  i,  469, 

gives  149 — 150°),  on  reduction  yields  a-hjdroxy-y-methjlenedioxyphenyl- 

crotonic  acid,  CH20.;CfiH3-CH:CH-CH(OH)-C02H,  m.  p.    143°,  and, 

finally,  methylenedioxi/phenyh^ocrotonic  acid, 

CHoOglC.Hg-CHICH-CH^-CO.H  ; 

.1.     •  ^  7    .        CH/VCcHg-CH-CHI-CH^-CO    \  ^^.        .^  ^ 

the  loaolactone,        ^    ^     ^    ^   \  ^  ^    ^  ^^  ^^^^  ^^^^  j^^g  ^   p^ 

103°,  and  on  treatment  with  sodium  carbonate  yields  methylenedioxy- 
henzoylacrylic  (piperonylacrylic)  acid,  CH^Og'CgHg'CO'CH^CH'COgH, 
which  forms  sulphur-yellow  crystals,  darkens  and  decomposes  at  180°, 
and  melts  at  200° ;  it  combines  with  HBr  to  form  a  compound  which 
decomposes  before  it  melts,  or,  with  aniline,  to  form  an  acid  having 
m.  p.  134°.  M.  A.  W. 


Liberation  of  Carbon  Monoxide  by  Heating  Acylchlorides. 
AuGUSTiN  BisTRZYCKi  and  August  Landtwing  {Ber.,  1908,  41, 
686 — 692.  Compare  Schmidlin  and  Hodgson,  this  vol.,  i,  170). — 
Experiments  carried  out  with  acids  have  shown  that  tertiary  acids,  like 
triphenylacetic  acid_,  on  dissolution  in  sulphuric  acid,  liberate  carbon 
monoxide  much  more  readily  than  monobasic  primary  acids  (Abstr., 
1907,  i,  1039),  and  the  research  has  been  extended  to  the  acyl  chlorides. 
It  has  been  found  that  a  mixture  of  phosphorus  pentachloride  (1  part) 
and  phosphoryl  chloride  (5  parts),  when  heated  with  the  acid  (1  part), 
leads  to  the  formation  of  the  acid  chloride  in  good  yield. 

Triphenylacetyl  chloride  (Schmidlin  and  Hodgson,  loc.  cit.)  when 
heated  at  170 — 180°  is  decomposed  almost  quantitatively  into  carbon 
monoxide  and  chlorotriphenylmethane.  Diphenyl-p-iolylacttyl  chloride, 
C^H^Me'CPhg'CGCl,  separates  from  light  j^etroleum  in  crystalline 
aggregates,  m.  p.  89 — 90°,  and  when  heated  is  also  decomposed 
quantitatively  above  120°  At  200°,  hydrogen  chloride  is  evolved 
quantitatively,  and  possibly  p-tolylfluorene  is  left  behind. 

p^-Di-^tolylpropionyl  chloride,  CMe(CgH4Me)2*COCl,  crystallising 
in  flat  prisms  from  light  petroleum,  m.  p.  54:*5 — 55'5°,  is  very  stable 
towards  water.  At  220°,  it  is  slowly  decomposed  into  carbon  monoxide, 
hydrogen  chloride,  and  «s-di-jo-tolyl ethylene  (Abstr.,  1905,  i,  285). 
Chlorodiphenylacetyl  chloride  (Bickel,  Abstr.,  1889,  999)  at  280°  loses 
carbon  monoxide  quantitatively,  and  somewhat  less  than  half  of  its 
chlorine  as  hydrogen  chloride. 

The  secondary  chloride,  diphenylacetyl  chloride,  m.  p.  56 — 57° 
(Staudingtr,  Abstr.,  1905,  i,  444,  gives  55°),  loses  carbon  mon- 
oxide less  completely  and  at  a  higher  temperature  than  with  the 
tertiary  chlorides,  and  primary  palmityl  chloride  gives  only  traces  of 
an  inflammable  gas  at  275°. 

These  results  are  therefore  in  agreement  with  those  obtained  with 
the  acids  themselves. 

Triphenylacetamide,  m.  p.  238°  (Schmidlin  and  Hodgson,  loc.  cit., 
give  240 — 241°),  at  300°  gives  a  very  small  quantity  of  an  inflammable 
gas.  Methyl  triphenylacetate  at  250°  gives  neither  ethylene  nor 
carbon  monoxide.  W.  li. 
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Action  of  Sulphosalicylic  Acid  on  Sodium  Diborate.  Leonce 
Bakthe  {Compt.  rend.,  1908,  146,  408 — 411). — Sodium  oxydiborodi- 
sulphosalicylate.  0[B(OH)-0-CgH3(SOoH)-C05Na]2,  is  obtained  in  the 
form  of  magnificent  colourless  crystals  coutainiog  SHgO  when  an 
aqueous  solution  of  sodium  diborate  (1  mol.)  is  mixed  with  an 
alcoholic  solution  of  sulphosalicylic  acid  (2  mols.) ;  the  following 
equation  represents  the  reaction  : 
NaoB.O.  +  20H-aH3(S03H)-C02H  +  2H2O  = 

0[B(OH)-0-C6H3(S03H)-C02Na]2  +  2B(OH)3. 

The  compound  is  a  tetra-basic  acid,  it  is  a  more  delicate  reagent  for 
albumin  than   sulphosalicylic    acid,    and    its  solution    gives   a   violet 
colour  with  ferric  chloride.     The  sodio-potassium  salt, 
0[B(OH)-0-C6H3(S03K)-C02Na]2, 
forms  brilliant  crystalline  plates. 

Sulphosalicylic  acid  reacts  with  sodium  phosphate  or  arsenate  to 
form  crystalline  derivatives.  M.  A.  W. 

Constitution  of  Van  Geuns'  Dinitromethoxybenzonitrile. 
Jan  J.  Blanksma  (Proc.  K.  AJcad.  Wettnsch.  Amsterdam,  1908,  10, 
509 — 511). — The  dinitromethoxybenzonitrile  prepared  by  Yan  Geuns 
{Diss.,  Amsterdam,  1903)  by  acting  on  3-nitro-2-cyanoanisole  with  a 
mixture  of  nitric  and  sulphuric  acids  is  shown  to  be  3  :  i'dinitro-2- 
cyanoanisole ;  it  has  m.  p.  113°.  The  corresponding  3  : 4-c?ini7ro-2- 
cyanophenetole  has  m.  p.  63°.  The  3-nitro-group  in  these  two  com- 
pounds may  be  readily  replaced  by  OH,  OMe,  NHg,  NHMe, 
NHPh,  &c.  The  constitution  was  determined  as  follows  :  the  nitro- 
group  in  position  3  in  dinitromethoxybenzonitrile,  m.  p.  113°,  is 
replaced  by  an  amino-group  by  heating  the  substance  with  alcoholic 
ammonia,  since  on  removing  the  amino-group  by  diazotisation  and 
boiling  with  alcohol  a  nitrocyanomethoxy benzene,  m.  p.  126°,  is 
obtained,  not  identical  with  3-nitro-2-cyanoanisole.  The  nitro-group 
in  this  compound  must  occupy  position  4  or  6,  since  on  nitration  it 
yields  4::Q-dinitro2-cyanoanisole,m..  p.  71°.  The  constitution  of  this 
compound  was  determined  by  converting  it  by  means  of  alcoholic 
ammonia  or  methylamine  into  4  :  6-dinitro-l-amino-2-cyanobenzene 
and  4  : 6-dinitro-l-methylamino-2-cyanobenzene  respectively  (compare 
Blanksma,  Abstr.,  1902,  i,  281).  That  the  nitro-group  in  the  nitro- 
cyanomethoxy benzene,  m.  p.  126°,  occupies  position  4  and  not  6  is 
shown  by  its  conversion  into  5-nitrosalicylic  acid  by  hydrochloric  acid 
under  pressure  at  150°. 

The  compound  obtained  by  the  nitration  of  2-cyano-l  :  3-dimethoxy- 
benzene  or  4-nitro-2-(^ano-l  :  3-dimethoxy benzene  (Van  Geuns, /oc.  cit.) 
is  4  :  Q-dinitro-2-cyano-l  :  3-diinethoxy benzene,  since  it  is  converted  by 
hydrochloric  acid  at  150 — 160°  into  4  :  6-dinitroresorcinol ;  it  has  m.  p. 
81°.  Other  new  compounds  which  have  been  prepared  have  the  following 
melting  points  :  4:-nitro-'d-a7nino-2-cyanoanisole,  180°  ;  4:-nitro-2-cyano- 
anisole,  m.  p.  126°;  4  :  Q-dinitro-l  :  3-diamino-2-cyanobenzene,  m.  p.  293°  ; 
4  :  Q'dinit7'0-l  :  3-dimethylamino-2-cyanobenzene, 

C(NHMe):CXCN)-C-JS"HMe 


C(N02): 


:CH C-N0.> 
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m.  p.   232^;  i  :  Q-dinitro-1  :  S-di7iitromethylamino-2-ci/anobenzene, 
C(NMe-N02):C(CN)-C-NMe-N02 

C(]sr02)===:CH C-N02 

m.  p.  204°.  W.  H.  G. 

Benzylethyl-771-aminophenol  and  its  Condensation  with  Esters 
of  1  : 3-Ketocarboxylic  Acids  to  Coumarin  Derivatives.  Carl 
BiJLOw  and  Theodor  Sprosser  (Ber.,  1908,  41,  487— 497).— With  the 
object  of  further  investigating  basic  coumarins,  benzylethyl-m-amino- 
phenol  has  been  obtained  in  a  pure  state  (compare  Gnehm  and  Scheutz, 
Abstr.,  1901,  i,  519)  and  condensed  with  ethyl  acetoacetate,  ethyl 
methylacetoacetate,  and  ethyl  acetonedicarboxylate  (compare 
Duisberg  and  von  Pechmann,  Abstr.,  1883,  66;  von  Pechmann, 
Abstr.,  1897,  i,  220).  The  products  obtained  with  ethyl  acetoacetate 
and  ethyl  methylacetoacetate  are  respectively  7-benzyIethylamino-4- 
methylcoumarin  and  7-benzylethylamino-3  :  4-dimethylcoumarin,  whilst 
instead  of  obtaining  ethyl  7-benzylethylaminocoumarin-4-acetate  with 
ethyl  acetonedicarboxylate,  the  carbethoxyl  group  is  eliminated 
during  the  reaction  resulting  in  the  formation  of  7-benzyJethyl- 
amino-4-methyIcoumarin.  Very  dilute  solutions  of  these  basic 
coumarins    exhibit  a  beautiful    blue   fluorescence. 

Benzylethyl-m-aminophenol,    directions    for   obtaining    which   in   a 

pure  form  from  the  commercial  product  are   given   in  the   original, 

forms   colourless  crystals,  m,    p.    68°,   which  quickly  turn   violet   on 

exposure     to   air  and  light ;   the  hydrochloride,    (^^^■^>jO^,HQ\,^fi, 

m.  p.  91°,  crystallises  in  rosette  clusters ;  the  sodium  salt, 

C,5H,cONNa,2H20, 

crystallises  in  white,  silky  leaflets,  m.  p.  120°  ;  the  platinichloride, 

(Ci5Hi,0^)2,H2PtCl6,2H20, 

forms  golden-yellow  crystals,  m.  p.  186°  (decomp.) ;  the  ethyl  ether, 

NEi(CH2Ph)-C6H4-OEt, 

is  a  yellow  liquid,  b.  p.  250°/31  mm. 

T  7?        7  ..  7      .      .        7   7  .    9C>-0 C-CHIC-NEfCHgPh 

i--DenzyletnylaminoA-methylcoumarin,J^    ^     ^    i|  ^-rr.JlrT  ' 

Oii .  O  JVle  •  O  *  O-bL .  C  AX 

crystallises  in  faintly  coloured,  rhombic  leaflets,  m.  p.  88°. 

T-Benzylethylamino-^  :  i-dimethylcoumarin,  C2QH21O2N,  forms  colour- 
less crystals,  m.  p.  116'5°.  W.  H.  G. 

Action  of  Free  Hydroxy lamine  on  Santonin.  Luigi  Frances- 
coNi  and  Guido  CusMano  {Atti  R.  Accad.  Lincei,  1907,  [v],  17,  i, 
64 — 73,  207 — 213). — The  action  of  hydroxylamine  on  santonin  in 
alkaline  aqueous  solution  yields  (1)  santoninoxime,  m.  p.  216 — 219°; 
(2)  ahydroxylaminosantoninoxime,  CJ5H22O4N2,  which  separates  from 
water  in  massive,  shining,  apparently  dimetric  crystals,  decomposing 
at  229 — 230°  and  melting  at  a  few  degrees  higher  ;  its  aqueous  solu- 
tion is  neutral  and  reduces  Fehling's  solution,  gradually  in  the  cold 
and  immediately  on  heating,  and  potassium  hydroxide  solution  and 
hydrochloric  acid  dissolve  it,  yielding  liquids  which  reduce  Fehling's 
solution  vigorously. 

When  effected  in  methyl-alcoholic  solution,  the  reaction  yields  the 
above   a-compound   and   an   isomeric    p-hydroxylaminosantoninoxime, 
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^i5^^22^4-^2>  which  crystallises  from  water  or  alcohol  in  elongated, 
monoclinic  prisms,  decomposing  at  232 — 233°.  When  the  original 
methyl-alcoholic  solution  is  concentrate:!  on  the  water-bath  under 
diminished  pressure,  santoninoxime  and  the  above  ^-compound  are 
formed  together  with  a  compound,  ^vo^^il^i)^^^  which  begins  to  under- 
go change  at  170°,  decomposes  rapidly  at  about  230°,  and  is  apparently 
the  hydroxylamine  salt  of  the  acid  corresponding  with  the  yS-com- 
pound ;  it  decomposes  Fehling's  solution,  slowly  in  the  cold  and 
rapidly  on  heating  ;  it  has  a  neutral  reaction  in  aqueous  solution,  but 
gradually  decomposes  with  formation  of  hydroxylamine  and  /3-hydroxyl- 
aminosantoninoxime. 

The  henzylidene  derivative  of  hydroxylammoniohydroxylamino- 
santoninoxime,  C22H3jOqN3,  crystallises  from  alcohol  or  ethyl  acetate 
in  short,  stout  prisms,  decomposing  at  171 — 171*5°,  and  gives  a  violet 
colour  with  ferric  chloride. 

The  henzylidene  derivative  of  hydroxylaminosantoninoxime-/8, 

crystallises  from  methyl  or  ethyl  alcohol,  ethyl  acetate,  or  ether  in 
colourless,  rectangular  plates,  which,  at  140°,  begin  to  decompose  and 
evolve   gas.     The   benzoyl  derivative,    Q^^^^O^^,    crystallises   from 
methyl  alcohol  in  hard,  colourless  prisms,  m.  p.  184°  (decomp.). 
The  henzylidene  derivative  of  hydroxylaminosantoninoxime-a, 

^22-"-26^4-'^2» 

crystallises  from  aqueous  alcohol  in  tufts  of  colourless  prisms,  m.  p. 
217°  (decomp.),  and  does  not  reduce  Fehling's  solution  in  the  cold. 

When  hydroxylaminosantoninoxime-a  is  dissolved  in  cold  sodium 
hydroxide  solution  and  the  liquid  mixed  with  a  quantity  of  hydro- 
chloric acid  equivalent  to  the  sodium  hydroxide,  the  corresponding 
santoninic  acid,  CJ5H24O5N2,  gradually  separates  ;  the  acid  crystallises 
from  water  in  colourless,  rectangular  plates,  which  decompose  at  140°, 
forming  hydroxylaminosantoninoxime-a,  and  its  aqueous  solution  has 
a  strong  acid  reaction,  reduces  Fehling's  solution,  and  gives  no  colora- 
tion with  ferric  chloride. 

With  dilute  hydrochloric  acid,  hydroxylammoniohydroxylamino- 
santoninoxime  gives,  in  the  cold,  hydroxylamine  and  hydroxylamino- 
santoninoxime-^,  whilst  in  the  hot,  a  mixture  of  santonin,  hydroxyl- 
aminosantoninoxime-/?,  and  santoninoxime  is  precipitated.  Hydroxyl- 
aminosantoninoxime-^  dissolves  in  cold  hydrochloric  acid  practically 
unchanged,  but  on  prolonged  boiling  with  the  acid  it  decomposes  into 
santoninoxime  and  santonin.  Hydroxy  lam  Inosantoninoxime-a  dis- 
solves in  hydrochloric  acid,  giving  a  solution  which  readily  yields 
hydroxylamine  in  tha  cold,  and  gradually  deposits  tufts  of  white 
needles,  m.  p.  200 — 201°,  which  were  not  further  examined.  Both 
the  a-  and  /3-hydroxylaminosantoninoximes,  dissolved  in  water,  chloro- 
form, or  methyl  alcohol,  undergo  oxidation  in  presence  of  freshly- 
precipitated  mercuric  oxide,  the  solution  becoming  first  pale  yellow 
and  later  intensely  reddish-yellow.     The  authors  suggest  for   santonin 

XV       .      .        CH=i:CMe-C:CH-CH  ,.        ^        ,.,..,.     n 

the   structure    1      ^..^-u-  ^  A'/-itt  Mtt'  according   to    which    it  should 
L'U*L(.0xl2}'(-/.0xl*L/H 

VOL.   XCIV.   i.  10 
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yield  a  primary  hydroxylamino-oxime  of  the  formula 

CHICMe C:OH-CH 

N0Pi:C-CH{CH2-NH-0H)-C:CH-CH'         T.  H.  P. 

Dialkylphthalides.  I.  6-Amino-  and  6-Hydroxy-diethyl- 
phthalide.  Hugo  Bauer  {Ber,,  1908,  41,  503— 508).— The  position 
of  the  nitro-group  in  nitrodiethylphthalide  (Abstr.,  1904,  i,  417)  has 
been  determined  in  the  following  way.  The  amino-compound,  obtained  by 
reduction,  is  converted  into  the  hydroxy-derivative,  the  methyl  ether 
of  which  yields  m-hydroxybenzoic  acid  when  fused  with  potassium 
hydroxide  (compare  Gucci,  Abstr.,  1898,  i,  257).  The  nitro-group  is 
therefore  in  position  3  or  5  with  reference  to  the  carbonyl  group.  To 
ascertain  which,  aminodiethylphthalide  is  oxidised  to  the  azo-com- 
pound,  and  this  reduced  to  the  hydrazo-compound  ;  the  last  is  partly 
reduced  to  the  amine  and  partly  oxidised  to  the  azo-compound  by 
concentrated  mineral  acids,  a  reaction  characteristic  of  hydrazo- 
compounds  which  are  symmetricilly  substituted  in  the  para-positions. 
The  nitro-group  is  therefore  in  position  5. 

^- Aminodiethylphthalide f  NH2*CgHg<C_p^2^0,  m.  p.  165°,  crystal- 
lises in  colourless  needles  and  forms  a  blue,  fluorescent  solution  in 
methyl  or  ethyl  alcohol ;  the  platinichloride  and  the  acetyl  derivative, 
m.  p.  121  "5 — 122  5°,  are  described.  b- Hydroxy  diethylphthalide^ 
m.  p.  129'5 — 130'5°,  forms  a  benzoyl  derivative,  m.  p.  101°,  and  a 
methyl   ether,    m.    p.   79 — 80°,   and   by   nitration  yields   4 :  Q-dinitro- 

^'Mjdroxydiethylphthalide,    OH-C6H(N02)2<?(^!>0,  m.  p.  169°,  which 

forms  intensely  yellow  solutions  in  alkali  hydroxides  or  carbonates  ; 
the  methyl  ether,  obtained  by  nitrating  5-methoxydiethylphthalide, 
has  m.  p.  131°,  and  by  reduction  yields  4  :  ^-diamino-b-methoxy- 
diethylphthcdide,  m.  p.  205 — 206°  the  diacetyl  derivative  of  which  has 
m.  p.  131-5—132° 

5-Azodiethylphthalide,  0<?(,^2>C6H3-N:N-C6H3<P(^2>o,    m.   p. 

174 — 175°,  forms  orange-yellow  leaflets,  and  is  reduced  by  alcoholic 
ammonium  sulphide  to  the  hydrazo-coinipound,  which  crystallises 
in  colourless  needles,  turns  yellow  at  190°^  and  has  m.  p.  206 — 208°. 

C.  S. 

Derivatives  of  y-Aminobutyric  Acid.  Siegmund  Gabriel  and 
James  Colman  {Ber.,  1908,  41,  513—521.  Compare  Abstr.,  1907,  i, 
625). — ^The  paper  merely  contains  an  account  of  the  following 
substances. 

y-Cyanopropylphthalimide  (Abstr.,  1890,  360,  1129)  is  hydrolysed 
by  concentrated  sulphuric  acid,  yielding,   according  to  the  conditions 

employed,  y-phthaliminolmtyr amide,    CgH^  <^p^^N*[CH2]3*CO*NH2, 

m.  p.  165 — 166°  or  y-phthaliminohutyric  acid,  Q^^^-fi^,  m.  p. 
117 — 118°,  sintering  at  115°;  the  methyl  ester  has  m.  p.  89—90°, 
and  the  ethyl  ester,  m.  p.  71 — 72°.  By  bromination  in  the  presence 
of  red  phosphorus,  the  acid  yields  Fischer's  a-bromo-y-phthalimino- 
butyric  acid    (Abstr.,    1901,    674),  the  methyl  ester  of  which,   m.  p. 
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76 — 77°,  reacts  with  boiling  alcoholic  potassium  thiocyanate  to  form 
methyl  a-thiocyano-y-phtkaliminobutyrate, 

CeH4<^^>N*CH2-CH2-CH(SCN)-C02Me, 

m.  p.  88 — 89°.  By  hydrolysis  with  concentrated  sulphuric  acid,  this 
compound  yields  a-thiol-y-phthaliminohutyric  acidy 

C6H4<^^>N-CH,-CH2-CH(SH)-C02Hj 

m.  p.  139 — 140°.  Hydrolysis  of  this  acid  by  20%  boiling  hydro- 
chloric acid,  or  of  methyl  a-thiocyano-y-phthaliminobutyrate  by  acetic 
and  concentrated  hydrochloric  acids  at  140°,  leads  to  the  formation  of 
a  colourless  syrup,  which  exhibits  the  reactions  of  an  aminomercaptan 
and  consists  probably  of  the  hydrochloride  of  y-amino-a-thiolbutyric 
acid,  the  homologue  of  wocystein.  To  obtain  a  crystalline  derivative^ 
the  syrup  is  treated  with  bromine  water,  whereby  y-amino-a-sulpho- 
hutyric  acic^,  NH2-CH2-CH2-CH(S03H)-C02H,  m.  p.  263°  (decomp.),  is 
obtained. 

y-Phthaliminobutyric  acid  and  phosphorus  pentachloride  yield  the 

acid  chloride,  C6H4<^^>N-[CH2]3-C0C1,    m.    p.     67—69°,     which 

reacts  with  boiling  benzene  in  the  presence  of  aluminium  chloride  to 

form   y-phthaliminohutyrophenone,    CgH4<^p^^N*[CH2]3*COPh,  m.  p. 

132 — 1 33°.  The  ketone  is  hydrolysed  by  acetic  and  concentrated  hydro- 
chloric acids  at  150 — 155°,  and  yields  the  hydrochloride,  CjqH^^N,HC1, 
which  sinters  at  200°,  and  melts  at  210°  to  a  turbid  red  liquid,  which 
becomes  clear  at  211 — 212°;  the  platinichloride,  (CjoH^^NJg.HgPtClg 
darkens  at  200°  and  has  m.  p.  220°  (decomp.).  The  free  base,  C^f)Hj^N, 
m.  p.  44 — 45°,  b.  p.  249°/752  mm.,  has  a  bitter  taste,  alkaline  reaction, 
odour  of  phenyloxazoline,  and  forms  a  picrate,  m.  p.  198°  (decomp.). 
The  analysis  of  the  base  and  of  its  salts  shows  that  in  the  preceding 
hydrolysis  the  expected  y-aminobutyrophenone  has  lost  a  molecule  of 
water,  forming  2-p1ienylpyri'oline.  An  analogous  formation  of  2-methyl- 
pyrroline  and  of  1 :  2-dimethylpyrroline  has  been  observed  by  Hielscher 
(Abstr.,  1898,  i,  338).  The  pyrroline  ring  is  readily  ruptured  when 
2-phenylpyrroline  is  shaken  with  benzoyl  chloride  and  sodium 
hydroxide,  whereby  y-benzoylaminohutyrophenone, 
NHBz-CHg-CHg-CHg-COPh, 
m.  p.  125 — 126°,  is  produced  (compare  Markwalder,  Abstr.,  1907, 
i,  637).  Similarly,  phthalic  anhydride  at  210°  converts  2-phenyl- 
pyrroline into  y-phthaliminobutyrophenone,  mentioned  above. 

2-Phenylpyrrolidine  •  is    reduced    by  tin  and  hydrochloric  acid  to 

OFT  'PHPh 

2-phenylpyrrolidine,    '  „.^ ^NH,    b.  p.    241°/771    mm.,    which 

0112         OII2 

absorbs  carbon  dioxide  and  forms  a  platinichloride, 

m.  p.  187 — 188°,  an  aurichloride,  CjoHjgNjHAuCl^,  m.  p.  110°,  and  a 
picrate,  m.  p.  148—149°.  C.  S. 

Tautomerism   of   Cyclic   Monoketones.     Carl   Mannich   and 
V.  H.  Hancu  {Ber.,  1908,  41,  564— 575).— Whereas  cyclic  triketones 

n   2 
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and  diketones  have  pronounced  tautomeric  properties,  the  only  cyclic 
monoketone  hitherto  examined  from  this  point  of  view  is  cyclo- 
hexanone  (Mannich,  Abstr.,  1906,  i,  432).  A  number  of  cyclic 
monoketones  are  now  found  to  react  in  a  second  tautomeric  modification 
provided  they  contain  a  simple  ring  system.  It  requires,  however, 
the  influence  of  a  very  active  reagent,  such  as  acetic  anhydride,  to 
bring  about  the  formation  of  derivatives  of  the  enolic  isomeride.  On 
hydrolysis  of  such  enolic  esters,  the  corresponding  ketones  are  re-formed, 
and  no  evidence  could  be  gained  that  the  enolic  isomeride  was  even  for 
a  moment  produced. 

From  c_^c/ohexanone,  acetic  anhydride  and  sodium  acetate,  the 
acetate  of  c?/c/ohexenol  is  produced ;  it  is  a  colourless,  oily  liquid  of  a 
fruity  odour,  and  forms  adipic  acid  when  oxidised  with  nitric  acid,  and 
not  a  nitro-derivative.  Hydrogen  bromide  causes  the  formation  of  a 
ketone,  Q^<fi^^O,  b.  p.  136 — 138°/10  mm.  {loc.  cit.),  and  not  an  additive 
product.  The  acetate  of  l-methyl-A^-cyc^ohexene-4-ol  is  a  colourless, 
oily  liquid  of  a  fruity  odour,  b.  p.  191 — 192°,  and  gives  ^-methyladipic 
acid  on  oxidation.  Hydrogen  bromide  converts  it  into  a  ketone,  CJ4H22O, 
b.  p.  157 — 159°/13  mm.,  formed  by  the  elimination  of  water  from  two 
molecules  of  l-methylcyc^ohexane-4-one.  The  oxime  softens  at  155°, 
m.  p.  164°. 

The  acetate  of  l-methyl-A^^'"'^'-c2/c^ohexene-2-ol  is  a  colourless  liquid 
of  pleasant  odour,  b.  p.  185 — 186°.  The  corresponding  derivative  of 
the  tautomeric  form  of  l-methylc2/c?ohexane-3-one  has  b.  p.  195 — 196°. 

The  acetate  of  l-methyl-4-wopropyl-A^'°''^^-c^c?ohexene-3-ol,  prepared 
from  Z-menthone,  is  an  oily,  almost  colourless  liquid  of  a  faint,  but  not 
menth one-like,  odour,  and  has  a^  +13*3°  (200  mm.  tube).  A  dextro- 
rotatory menthone  was  obtained  on  hydrolysis.  Z-Menthone  is  known 
to  pass  over  into  c?-menthone  when  treated  with  acids,  and  Beckmann 
(Abstr.,  1889,  721)  assumed  intermediate  formation  of  enol  to  explain 
this,  an  explanation  confirmed  by  these  observations.  The  corresponding 
henzoate  acid  is  an  oily  liquid,  b.  p.  200 — 202°/30  mm.  The  acetate  of 
A^-C2/cZopentene-l-ol  is  a  colourless  liquid  of  characteristic  odour, 
b,  p.  156 — 158°;  on  oxidation  with  permanganate  in  alkaline  solution 
it  yields  glutaric  acid.  The  acetate  of  A^-c^/c^oheptene-l-ol,  prepared 
from  suberone,  is  a  colourless  liquid  of  refreshing  odour,  b.  p. 
194 — 196°.  The  action  takes  place  less  easily  in  ketones  with  five  or 
seven  units  in  the  ring  than  with  six.  The  propionate  of  A^-cyclo- 
hexene-1-ol,  formed  by  heating  cyc^ohexanone  with  propionic  anhydride, 
has  b.  p.  195 — 197°;  the  corresponding  6w^3/ra^e  has  b.  p.  214 — 216°; 
both  ethers  are  colourless,  oily  liquids  of  a  fruity  odour. 

No  trace  of  an  enolic  ether  could  be  obtained  from  acetone,  but 
mesityl  oxide  was  formed  by  the  interaction  of  acetone  and  acetic 
anhydride.  It  was  not  found  possible  to  prepare  methyl  derivatives  of  the 
enolic  form  of  cyc^ohexanone.  Pulegone  and  carvone  react  in  the  enolic 
form,  but  the  change  is  complicated  by  secondary  reactions,  so  that  the 
pure  ethers  could  not  be  isolated.  Camphor  does  not  react  in  the 
enolic  form.  Two  isomerides  of  1:2-  and  1  : 3-methylc2/c^ohexanones 
and  menthone  derivatives  are  possible  according  to  the  position  of  the 
double  linking  in  the  benzene  nucleus,  and  the  ethers  prepared  may 
represent  mixtures  of  two  very  similar  isomerides.  E.  F.  A. 
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Chemical  Action  of  Light.  XI.  Giacomo  L.  Ciamician  and 
Paul  Silber  {Atti  E.  Accad.  Lincei,  1908,  [v],  17,  i,  179—187,  Ber., 
1908,  41,  1071—1080.  Compare  Abstr.,  1907,  i,  587).  — Like  men- 
thone,  C2/c/ohexanone  and  the  three  isomeric  methylcyc^ohexanones  are 
hydrolysed  by  the  action  of  light,  the  ring  structure  being  broken 
down  and  a  fatty  acid,  CnHg^Oa,  and  the  corresponding  unsaturated 
aldehyde,  Cn'ii2n-2^f  being  formed. 

Thus,  in  aqueous  or  aqueous-alcoholic  solution,  cyc/ohexanone  yields 
hexoic  acid  and  the  hexylene  aldehyde,  CH2:CH-CH2-CH2'CH2-CHO. 

1  :  2-Methylc2/c?ohexanone  hydrolyses  to  w-heptoic  acid  (oenanthoic 
acid)  and  A^-heptenaldehyde,  CB.M.e:CB.'ClS^'Qi{^'CH^'CRO. 

1  : 3-Methylc2/c?ohexanone  yields  a  heptoic  acid,  b.  p.  215 — 216°, 
having  the  constitution  CHMe2'[CH2]3'C02H  or 

CH2Me-CH2-CHMe-CH2-C02H. 

1  : 4-Methylc?/c^ohexanone  gives  y-methylhexoic  acidf 
CH2Me-CHMe-CH2-CH2-CO,H, 
b.  p.  217—218°,  and  an  aldehyde,  CH2:CH-CHMe-CH2-CH2-CHO  (?). 

The  presence  of  chlorophyll  in  the  solutions  retards  the  hydrolytic 
action  of  light  in  the  cases  examined,  namely,  acetone,  ci/c^ohexanone, 
and  menthone.  T.  H.  P. 

Spontaneous  Transformation  of  Benzophenoneoxime. 
Michael  Konowaloff  and  K.  Muller  (J.  Buss.  Phys.  Ghem.  Soc, 
1905,  37,  1125—1126.  Compare  Holleman,  Abstr.,  1895,  i,  475).— 
Having  prepared  benzophenoneoxime,  m.  p.  139 — 140°,  in  the  ordinary 
way,  it  was  found  to  have  changed  into  a  yellow  liquid  after  remain- 
ing loosely  corked  for  three  and  a-half  years.  The  liquid  consists  of  water, 
benzophenone,  toluene,  nitrotoluene,  a  small  quantity  of  oxides  of 
nitrogen,  and  possibly  also  benzene  and  its  nitro-derivatives.  When 
freshly-prepared  benzophenoneoxime  is  allowed  to  remain  in  a  loosely- 
corked  flask,  it  becomes  liquid  in  about  fifteen  days,  and  nitrogen 
oxides  are  evolved.  Z.  K. 

Reciprocal  Displacement  of  Hydrocarbon  Groups  in  Priedel 
and  Crafts'  Reaction.  Henri  Duval  {Gompt.  rend.,  1908,  146, 
341 — 343). — With  the  intention  of  applying  to  its  2  : 2'-diamino- 
derivative  the  reaction  previously  described  (Abstr.,  1907,  i,  663),  the 
author  has  prepared  4  :  4'-diacetyldiphenylmethane.  When  diphenyl- 
methane  in  carbon  disulphide  solution  is  treated  with  acetyl  chloride 
in  the  presence  of  aluminium  chloride,  there  are  formed  acetyldiphenyl- 
methane,  4  : 4'-diacetyldiphenylmethane,  and  a  considerable  quantity 
of  acetophenone.  The  latter  can  only  have  been  formed  by  the  dis- 
placement of  the  benzyi  by  the  acetyl  group  under  the  influence  of  the 
aluminium  chloride.  Such  a  reaction  has  not  previously  been  described 
under  these  conditions  and  at  a  low  temperature.  4 :  i'-Diacetyl- 
diphenylmethane,  COMe-C^H^-CHg-CgHj^-COMe,  has  m.  p.  93°,  b.  p. 
259 — 260°/9  mm ;  it  gives  an  oo^iwie,  m.  p.  210°.  Its  constitution  is 
established  by  the  production  of  dinitrodiphenylmethane-4  : 4'-dicarb- 
oxylic  acid  when  it  is  treated  with  a  mixture  of  fuming  nitric  and 
sulphuric  acids,  and  by  the  formation  of  benzophenone-4  :  4'-dicarboxylic 
acid  when  it  is  oxidised  with  sodium    hypobromite.     Acetyldiphenyl- 
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methane,  CHgPh-CgH^'COMe,  m.  p.  39°,  b.  p.  197—19879  mm.,  forms 
an  oxime,  m.  p.  99*5°.  On  nitration,  it  gives  nitroacetyldiphenyl- 
methane,  CjgHjgOgN,  which  forms  needles,  m.  p.  91*5°,  and  yields  an 
oxime,  m.  p.  162°.  Reduction  of  the  nitro-derivative  with  alcoholic 
stannous  chloride  gives  aminoacetyldi'phenyhnethane,  m.  p.  135*5°. 

E.  H. 

Direct  Hydrogenation  of  Aromatic  Quinones.  Paul  Sabatier 
and  Alphonse  Mailhe  {Compt.  rend.,  1908,  146,  457 — 458). — The 
authors  have  applied  the  method  of  direct  hydrogenation  in  the 
presence  of  finely-divided  nickel  to  the  following  aromatic  quinones, 
benzoquinone,  toluquinone,  jp-xyloquinone,  and  thymoquinone,  with  the 
result  that  at  about  200°  the  quinone  is  converted  quantitatively  into 
the  corresponding  quinol.  At  temperatures  between  220°  and  250°, 
the  quinol  is  reduced  with  the  formation  of  water  and  the  correspond- 
ing hydrocarbon  and  phenol  (compare  Sabatier  and  Senderens,  Abstr., 
1905,  i,  333) ;  at  lower  temperatures,  the  quinol  is  reduced,  yielding 
the  corresponding  diol  of  the  c^/c^ohexane  series.  M.  A.  W. 

Hydration  of  c?-Pinene.  Wlapimir  Smirnoff  {J.  Buss.  Phys. 
Chem.  Soc,  1908,  40,  150— 153).— The  hydration  of  c?^pinene  in  the 
presence  of  sulphuric  acid  is  a  catalytic  reaction.  The  c?-pinene, 
mixed  with  an  equal  volume  of  alcohol  and  about  1/10  by  volume  of 
dilute  acid^  is  boiled,  a  secondary  alcohol,  CiQHig,H20,  b,  p.  93 — 95°/ 
10  mm.,  being  thus  obtained,  D}§  0*9216,  D^  0-9185,  <«  1'4735, 
[ajr,  +  44*42° ;  when  oxidised  with  chromic  acid,  it  yields  a  ketone, 
b.  p.  200 — 205°,  which  yields  a  semicarhazone,  m.  p.  226 — 228°. 
Possibly  the  alcohol  is  identical  with  the  one  obtained  by  Aschan 
(Abstr.,  1907,  i,  630)  and  with  the  alcohol  obtained  from  c?-pinene  by 
the  action  of  dilute  nitric  acid.  In  addition  to  the  secondary  alcohol, 
a  mixture  of  hydrocarbons  was  also  obtained,  b.  p.  148 — 190°/760  mm. 
and  a +  15°  to  +  31°  (100  mm.). 

It  is  considered  that  cZ-pinene,  b.  p.  155 — 157°  and  a  +27*4° 
(100  mm.),  which  was  the  substance  hydrated,  is  a  mixture  of  pinene 
with  pinolene  or  some  other  unknown  hydrocarbon,  or  undergoes 
isomeric  change  into  pinolene.  Z.  K. 

Sesquiterpene  Occurring  together  with  Cadinene  in  "  Oleum 
Cadinum."  Nicolaus  Lepeschkin  (/.  Russ.  Phys.  Cheiyi.  Soc,  1908, 
40,  126—133.  Compare  Wallach,  Abstr.,  1887,  595).— In  the 
extraction  of  cadinene  from  oleum  cadinum,  but  little  of  this  hydro- 
carbon is  obtained,  although  a  great  deal  of  hydrogen  chloride  is 
absorbed,  and  the  object  of  the  research  was  to  discover  whether  this 
was  not  due  to  the  presence  of  some  other  hydrocarbon.  When  the 
oil  remaining  after  the  removal  of  cadinene  from  oleum  cadinum  is 
distilled  at  low  pressure,  a  new  sesquiterpene,  CJ5H24,  b.  p.  262 — 264°/ 
760  mm.,  is  isolated,  together  with  a  mixture  of  oxidation  products  of 
this  hydrocarbon  of  higher  b.  p.  The  sesquiterpene  has  Df  0*9204, 
Bll  0*9221,  <  1*5152,  [ajp  14*12°,  and  differs  entirely  from  cadinene 
in  chemical  properties.  It  absorbs  bromine  rapidly  with  evolution  of 
hydrogen  bromide,  and  does  not  yield  crystalline  products  with  the 
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halogen  acid,  or  give  the  characteristic  colour  reactions  given  by  cadi- 
nene.  With  hydrogen  iodide  at  200°  it  yields  an  isomeric  sesqui- 
terpene, b.  p.  250—2587760  mm.,  Df  0-8946,  nl'  1-4972,  either  identical 
or  closely  related  to  humulene  (Chapman,  Trans.,  1895,  67,  54).  It  is 
possible  that  the  sesquiterpene  occurring  together  with  cadinene  in 
oleum  cadinum  is  identical  with  that  occurring  in  oil  of  cubebs. 

Z.  K. 

Constituents  of  Essential  Oils.  Composition  of  Ayapana 
Oil.  Friedrich  W.  Semmler  {Ber,  1908,  41,  509 — 512). — Ayapana 
oil,  obtained  from  Eupatorium  triplinerve,  yields  on  distillation  a  main 
fraction,  b.  p.  116 — 119°/12  mm.,  representing  80%  of  the  total,  which 
by  redistillation  over  sodium  yields  a  liquid,  b.  p.  11S°/12  mm., 
D20  0-9671,  n^  1-51066.  This  liquid,  in  spite  of  the  constancy  of  the 
b.  p.,  is  not  an  individual  substance,  for,  after  being  treated  with 
potassium  permanganate  in  cold  acetone  solution,  the  recovered  liquid 
has  b.  p.  II8712  mm.,  D20  0-9913, 72 ^^  1-51339,  and  ai,±0°;  the  other 
constituent  is  probably  a  sesquiterpene.  The  main  portion  consists  of 
thymoquinol  dimethyl  ether,  CjgHjgOg,  which  by  treatment  with  hydriodic 
acid  and  red  phosphorus  at  90°  is  converted  into  the  methyl  ether  (or  a 
mixture  of  the  isomeric  methyl  ethers),  b.  p.  117 — 130°/12  mm., 
D20  1-0111,  7io  1-5188,  and  thymoquinol,  CjoH^^Og,  m.  p.  143°,  the 
identity  of  which  was  proved  by  oxidation  to  thymoquinone,  m.  p.  48°. 

C.  S. 

Essential  Oil  of  Tetranthera  polyantha  var.  citrata.  Eugene 
Charabot  and  G.  Laloue  (Compt.  rend.,  1908,  146,  349 — 350;  Bull. 
SoG.  chim.,  1908,  [iv],  3,  383—388.  Compare  Schimmel  &  Co.,  Abstr., 
1905,  i,  538). — The  oils  from  the  bark,  leaves,  and  fruits  have 
respectively:  aD  +  20°30',  - 12°30',  and  +  12°44'  (100  mm.  tube); 
D15  0  8673,  0-9013,  and  0-8872.  They  respectively  contain  :  citral,  8%, 
citronellal,  20%,  an  alcohol  (geranioU),  56-5%,  ethers,  2-4%;  citral, 
6%,  cineol,  21-2%,  an  alcohol "(geranioH),  31*3%;  citral,  64%,  an  alcohol 
(geraniol  ?),  19-4%,  ethers,  2%.  G.  B. 

Phosphorus,    an    Essential    Constituent     of    Chlorophyll. 

Julius  Stoklasa,  V.  Brdlik,  and  J.  Just  {Ber,  Deut.  hot.  Ges.,  1908, 
26a,  69— 78).— Polemical  against  Willstatter  (Abstr.,  1907,  i,  71), 
who  found  no  phosphorus  in  chlorophyll,  or  at  most  traces.  The 
authors  have  prepared  specimens  of  pure  chlorophyll  with  as  much  as 
3-37%  P.  The  phosphorus  content  of  maple  leaves  reaches  a  maximum 
in  July  and  then  falls  off,  so  that  only  traces  are  present  in  October, 
and  at  any  given  time  yellow  leaves  (with  little  or  no  chlorophyll) 
contain  much  less  phosphorus  than  green  leaves  of  the  same 
plant. 

The  question  is  of  interest  in  connexion  with  the  authors'  view  that 
chlorophyll  is  a  lecithin-like  substance.  They  have  lately  shown  that 
choline  and  glycerophosphoric  acids  are  among  its  decomposition 
products.  G.  B. 

Pigment  of  Yellow  Autumn  Leaves.  M.  Tsvett  {Ber.  Deut. 
hot.   Ges.,   1908,  2Qa,  94—101). — The  yellow  leaves  do   not  contain 
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chlorophyll,  bufc  instead  a  new  pigment,  which  in  Kraus'  process  of 
separation  behaves  like  carotin,  but  resembles  xanthophyll  in  that  it  is 
wholly  adsorbed  by  calcium  carbonate  from  its  solution  in  light 
petroleum ;  it  is  probably  a  decomposition  product  of  one  of  these 
pigments,  or  of  both.  The  yellow  colouring  matter,  which  is  dissolved 
by  boiling  the  leaves  with  water,  is  an  artificial  product,  not  con- 
cerned in  the  pigmentation  of  the  living  leaf.  G.  B. 

Artificial  Melanins,  and  the  Natural  Melanin  of  the 
Cockchafer.  Tomatoro  Ishizaka  (Arch.  exp.  Path.  Fharm.,  1908,  58, 
198 — 206). — The  melanins  were  prepared  from  proteins  by  the  following 
method.  The  protein  was  heated  for  several  hours  with  hydrochloric 
acid  (10%).  The  dark-coloured  liquid  was  then  neutralised  with  sodium 
hydroxide  and  evaporated  on  a  water-bath.  Copper  acetate  was  added, 
and  the  melanins  thereby  precipitated.  The  washed  precipitate  was 
dissolved  in  ammonia ;  a  small  amount  remained  undissolved.  This 
was  treated  with  potassium  hydroxide  solution  on  the  water-bath  ;  the 
filtrate  from  this  was  added  to  the  ammoniacal  solution  and  the 
whole  made  acid  with  acetic  acid  and  warmed  on  the  water-bath.  The 
melanin  was  thereby  precipitated,  and  was  purified  by  re- solution  in 
alkali  and  re-precipitation  by  acid.  Melanins  were  prepared  from 
gelatin,  feathers,  sponge,  artolin,  and  nucleic  acid.  The  amount  of 
melanin  formed  depends  on  the  quantity  of  sulphur  and  iodine  in  the 
original  protein  ;  the  larger  the  amount  of  these  elements  present  the 
greater  the  yield  of  melanins. 

The  melanin  from  cockchafers  was  extracted  with  20%  sodium 
chloride  solution  containing  a  little  potassium  acetate,  slightly  acidified 
with  acetic  acid  ;  from  the  solution  thus  obtained,  it  was  precipitated 
by  copper  chloride  ;  the  free  melanin  was  obtained  from  this  precipitate 
by  a  method  similar  to  that  described  above  for  the  preparation  of  the 
protein  melanins  from  their  copper  compounds.  S.  B.  S. 

Hydrogenation  of  Furan.  A.  Bourguignon  [Bull.  Soc.  chim^ 
Belg.,  1908,  22,  87—93.  Compare  Padoa  and  Ponti,  Abstr.,  1907,  i, 
146). — When  furan  is  hydrogenated  at  170°  by  Sabatierand  Senderens' 
method,  the  principal  product  consists  of  tetrahydrofuran, 

CHg-CHg. 

CH2-CH2^  ' 
a  colourless,  mobile  liquid,  b.  p.  64— 657760  mm.,  J)"i  0-888  ±0-002, 
n^  1*40762,  having  a  penetrating  odour  and  a  burning,  slightly  bitter 
taste,  together  with  a  small  quantity  of  n-butyl  alcohol.  Analysis  of 
the  gases  produced  indicates  the  presence  of  saturated  hydrocarbons, 
perhaps  propane,  or  a  mixture  of  butane  and  ethane.  Tetrahydro- 
furan  is  attacked  by  bromine,  giving  a  compound  in  the  form  of 
a  viscous  liquid,  b.  p.  78°/15  mm.,  which  from  a  bromine  estimation 
appears  to  be  aS-dibromobutane,  C2H^(CH2Br)2. 

The  conclusion  is  drawn  that  the  furan  nucleus  is  less  stable  than  that 
of  benzene,  which  is  not  ruptured  on  hydrogenation  at  170°.     E.  H. 

Constitution  of  Halogenated  Compounds  of  3-Hydroxy-y- 
pyrone  [Pyromeconic  Acid].  I.  Compagno  {Atti  R.  Accad. 
Lincei,   1908,  [v],  17,  i,  73 — 81). — The  distillation  of  bromocomenic 
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acid  (compare  Peratoner  and  Castellana,  Abstr.,  1905,  i,  806)  yields  a 
bromopyromeconic  acid  identical  with  that  obtained  by  the  action  of 
bromine  on  3-hydroxy-y-pyrone  (compare  Brown,  Annalen,  1845,  92, 
321),  the  action  being  represented  by  the  scheme  : 


CO,H-C— 0— CBr  CH-Q-CBr 

^11  II  V  II  II 

CH-00-C-OH  ^        CH-CO-C-OH" 


T.  H.  P. 


Compounds  of  Dimethylpyrone  and  Tribromoacetic  Acid. 
Wladimir  a.  Plotnikoff  (/.  Russ.  Phys.  Ghem.  Soc,  1908,40,  64 — 70. 
Compare  Abstr.,  1905,  i,  77). — The  experiments  described  confirm  the 
existence  of  compounds  of  the  type  RI)2  (where  E,  =  a  monobasic  acid, 
and  D  =  dimethylpyrone).  Thus,  by  the  action  of  dimethylpyrone  on 
tribromoacetic  acid  in  chloroform  or  ethereal  solution,  three  crystalline 
compounds  are  formed  :  CBr3*C02H,C7Hg02 ;  2CBr3'C02H,C7H802,  and 
CBr3'C02H,2C^H802,  which  decompose  at  60°  without  melting. 
Physically  and  chemically  the  compounds  are  similar  in  all  respects  to 
true  salts.  The  types  and  structural  formulae  of  the  compounds 
dimethylpyrone  should  form  with  mono-  and  di-basic  acids  are 
discussed.  Z.  K. 


Atropine.  Richard  Wolffenstein  and  Leonard  Mamlock  [Ber.^ 
1908,  41,  723— 732).— Ladenburg,  in  1883,  showed  that  tropine  and 
tropic  acid  could  be  condensed  to  atropine.  Attempts  now  made  to 
condense  tropic  acid  chloride  in  a  similar  manner  gave  rise  only  to  the 
formation  of  tropide  from  two  molecules  of  the  chloride.  The  chloride 
of  /3-chlorohydratropic  acid  condenses  readily  with  tropine,  but  attempts 
to  replace  the  chlorine  atom  in  the  j8-chlorohydratropyltropine  so 
formed  by  hydroxyl  led  only  to  the  formation  of  ajooatropine.  Acetyl- 
tropic  acid  condenses  to  acetylatropine,  of  which  the  hydrochloride, 
when  left  to  itself  in  water,  loses  the  acetyl  group,  forming 
atropine. 

The  chloride  is  obtained  from  tropic  acid  by  means  of  thionyl  chloride 
as  a  yellow  oil,  which  decomposed  when  distilled.  The  chloride  of 
^-chlorohydratropic  acid  is  also  best  prepared  by  means  of  thionyl 
chloride ;  it  condenses  with  tropine  hydrochloride  to  form  the  hydro- 
chloride of  chlorohydratropyltropeine^  a  colourless,  crystalline  compound, 
m.  p.  167 — 170°,  which  forms  a  crystalline  picrate,  m.  p.  204°,  and  an 
orange-yellow  ;;^a^imc^ZoH(ie  (decomp.  60°).  When  treated  with 
sodium  carbonate,  this  hydrochloride  yields  the  free  base  as  an  oil, 
which,  when  its  ethertal  solution  is  heated,  gives  rise  to  a  colourless, 
crystalline  salt,  ajooatropine  hydrochloride.  Bromohydratropyltropeine 
hydrohromide  is  a  snow-white,  crystalline  mass,  m.  p.  180°.  When 
evaporated  with  a  few  drops  of  nitric  acid  and  the  residue  moistened 
with  alcoholic  potassium  hydroxide,  it  gives,  like  the  chloro-compound 
and  atropine  itself,  a  violet  coloration.  Attempts  to  obtain  the  free 
base  resulted  in  the  formation  of  orj!?oatropine  hydrohromide.  Acetyl- 
tropic  acid  was  obtained  as  a  yellow,  viscid  oil,  solidifying  to  a  colour- 
less, crystalline  mass,  m.  p.  88 — 90°  (Hesse,  Abstr.,  1901, ^i,  713,  gives 
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80°).  Thionyl  chloride  converts  this  into  the  chloride,  which  condenses 
with  tropine  hydrochloride  to  acetylatropine  hydrochloride,  a  yellow, 
viscid  mass.  This  is  converted  readily  into  atropine  on  leaving  the 
strongly  acid  aqueous  solution  with  excess  of  an  alkaline  hydroxide. 

Physiologically,  the  chloro-  and  bromo-hydratropyltropeines  behave 
very  much  as  atropine  does,  showing  that  the  alcoholic  hydroxyl  in 
the  aromatic  acid  radicle  in  tropeine  is  replaceable  by  halogen  without 
affecting  the  mydriatic  action:  E.  F.  A. 


Halogen-substituted  Tropeines.  Kichard  Wolffenstein  and 
Johannes  Rolle  (Ber.,  1908,  41,  733 — 740). — Reactions  analogous  to 
the  conversion  of  ^  chlorohydratropyltropeine  into  a/»oatropine  have 
been  studied  in  more  simple  cases,  in  which  the  a,  p,  and  y  halogen 
derivatives  of  propionic  and  n-butyric  acids  were  substituted  for 
phenylchloropropionic  acid  (chlorohydratropic  acid).  The  reaction  is  a 
general  one,  but  the  readiness  with  which  the  elimination  of  the 
hydrogen  halide  is  effected  is  markedly  influenced  by  the  position  of 
the  halogen.  The  ^-position  particularly  favours  the  change,  whilst 
the  a  and  y  positions  are  less  favourable. 

a-Chloropropionyl  chloride  has  b.  p.  107 — 110°,  and  forms  a  ip-toluidide, 
m.  p.  108°.  (3-Chloropropionyl  chlo7'ide  has  b.  p.  144°,  and  forms  a 
p-toluidide,  m.  p.  121°.  a-Chlorobutyryl-p-toluidide  has  m.  p.  98°;  the 
^-chlorohutyryl-p-toluidide  has  m.  p.  115°,  and  the  y-chlorohutyryl- 
-g-toluidide,  m.  p.  95°. 

These  compounds  all  condense  with  tropine  to  form  the  hydro- 
chlorides of  tropeines,  which  were  decomposed  with  alkaline  carbonates, 
forming  an  oil  which  was  taken  up  in  benzene  solution  and  rapidly 
passed  into  the  crystalline,  unsaturated  tropeine. 

a-Chloropropionyliropeine  forms  an  auiHchloride,  crystallising  in 
yellow,  glistening  plates,  m.  p.  131°,  and  a  picrate,  yellow,  transparent 
needles,  m.  p.  211°  (decomp.).  Acryltropeine  forms  a  crystalline  picrate, 
m.  p.  198°,  and  reacts  with  bromine  giving  aP-dihromopropionyl- 
tropeine,  of  which  the  sparingly  soluble  picrate  has  m.  p.  185°. 

P-Chloropropionyltropeine  forms  a  picrate,  m.  p.  222°,  a  platinichloride, 
m.  p.  205,  an  aurichloride,  m.  p.  135°,  and  yields  the  above  acryltropeine 
with  greater  ease  than  the  ^-compound. 

a-Chlorohutyryltropeine  yields  a  picrate,  m.p.  209°,  ^naurichloride,vii.  p. 
125°,  and  a  2^lcitinichloride,  m.  p.  212°.  Crotonyltropeine  gives  a  picrate, 
crystallising  in  yellow  plates,  m.  p.  190°  (decomp,),  and  an  a^-dibromo- 
hutyryltropeine. 

^Ghlorohutyryltropeine  forms  a  picrate,  m.  p.  216°,  an  aurichloride, 
m.  p.  137°  and  Si  platinichloride,  sparingly  soluble  needles  from  alcohol, 
m.  p.  210 — 212°,  and  gives  the  above  crotonyltropeine. 

y-Chlorohutyryltropeine  forms  a  platinichloride,  m.  p.  208°,  and  yields 
vinylacetyltropeine  after  remaining  for  thirty  days  in  benzene  solution  ; 
the  platinichloride  has  m.  p.  204°. 

The  acid  chlorides  described  also  condense  with  other  alkamines, 
such  as  lupinine,  and,  in  particular,  dimethylaminomethyldiethyl- 
carbinol.  These  alkamine-esters  show  a  similar  intramolecular  elimina- 
tion of  hydrogen  chloride.  E,  If.  A. 
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Pseudomorphism  of  Organic  Persulphates.  Richard 
WoLFFENSTEiN  and  A.  Wolff  {Ber.,  1908,  41,  717— 723).— The 
persulphates  of  the  cinchonine  alkaloids  show  a  new  form  of  pseudo- 
morphism in  that,  when  heated,  an  intramolecular  rearrangement  takes 
place  without  any  change  in  the  atomic  composition  or  external 
crystalline  form.  When  acid  quinine  persulphate  is  heated  slowly 
in  an  air-bath  for  eight  days,  during  which  time  the  temperature  is  slowly 
allowed  to  rise  from  80°  to  120°,  the  crystals  become  at  first  yellow, 
then  reddish-yellow,  and  finally  ruby-red,  whilst  retaining  their 
transparent  appearance  and  characteristic  crystalline  form.  There  is 
no  appreciable  change  in  weight.  The  substance,  formerly  sparingly 
soluble,  now  dissolves  easily  in  water,  but  under  no  condition  could 
it  be  obtained  agaia  in  the  same  crystalline  form  from  this  solution. 
The  oxidising  action  of  the  persulphate  has  disappeared.  Whereas 
crystals  of  quinine  persulphate  are  doubly  refractive  and  anisotropic, 
those  of  the  heated  salt  are  only  singly  refractive  and  isotropic. 
The  action  of  light  on  the  persulphate  slowly  brings  about  a  similar 
change. 

During  heating,  the  sulpho-group  reacts  to  sulphonate  the  quinine 
molecule.  Sulphur  is  eliminated,  however,  by  heating  the  product  in 
aqueous  solution  at  120°  under  pressure,  and  a  compound,  CgoHo^OglSTg, 
m.  p.  113 — 115°  is  formed,  which  differs  from  quinine  in  being  sparingly 
soluble  in  ether. 

Acid  cinchonine  persulphate  undergoes  a  similar  pseudomorphism 
when  heated  for  three  to  four  days  at  60 — 80°  ;  the  product  is  partly 
sulphonated,  but  contains  also  an  oxidation  product,  forming  a  bright 
yellow,  amorphous  picrate,  free  from  sulphur,  m.  p.  210°.  Apparently, 
during  heating,  part  of  the  alkaloid  remains  unchanged,  part  is 
more  or  less  oxidised,  another  part  sulphonated,  whilst  the  peroxide 
oxygen  disappears. 

Sparingly  soluble  organic  persulphates  are  best  prepared  by  double 
decomposition  of  ammonium  persulphate  with  an  acid  or  neutral  salt 
of  the  alkaloid.  The  following  have  been  prepared  :  acid  quinine 
persulphate^  C2oH2402N2,H2So08,  forms  yellowish-white,  large,  prismatic 
crystals ;  the  normal  sulphate  gives  a  mass  of  small  needles.  Acid 
cinchonine  persulphate  crystallises  in  silky,  glistening  needles,  and 
the  normal  sulphate  in  large,  prismatic,  almost  colourless  crystals. 

E.  F.  A. 

Alkaloids  of  the  Species  of  Nigella.  Oscar  Keller  {Arch. 
Pharm,,  1908,  246,  1—50.  Compare  Abstr.,  1904,  i,  768).— An 
investigation  of  the  constitution  of  damascenine  and  of  a  new  alkaloid, 
methyl  damascenine.  *  The  seeds  of  seven  species  of  Nigella  contain 
at  most  traces  of  alkaloids,  but  those  of  iV.  damascena  contain 
0*5 — 0'6%,  and  of  N.  aristata,  0-1%.  In  the  former  of  these  two 
species,  damascenine  only  is  present,  but  iV.  aristata  contains  about 
equal  quantities  of  damascenine  and  of  a  new  alkaloid,  methyl 
damascenine,  CjoH^gOgN,  which  is  the  methyl  ester  of  damasceninic 
acid.  This  alkaloid  forms  an  oil,  which  solidifies  at  low  temperatures ; 
unlike  damascenine,  it  does  not  fluoresce  in  ethereal  solution.  The 
hydrochloride,  CjpH^gO^NjHCljHgO,  forms  glistening  plates  and  needles, 
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ra.  p.  121°,  and  is  somewhat  less  soluble  in  water  than  damascenine 
hydrochloride,  which  remains  in  the  mother  liquor ;  the  platinickloride, 
(CioHj803N),,H2PtC]^.,  needles,  m.  p.  190—191°,  the  methiodide, 
CjoHjgOgNjMel,  broad  needles  and  plates,  m.  p.  140°,  and  the 
miroso-compound,  CioHj203lSr*NO,  m.  p.  indistinct  (60 — 72°),  have 
been  analysed. 

By  the  determination  of  the  position  of  the  carboxyl  group  in 
damasceninic  acid  (an  isomeride  of  damascenine,  formed  from  it  by 
boiling  with  alkali),  this  substance  is  now  proved  to  be  2-methylamino- 
3-methox7j benzoic  acid,  OMe*C^,H3(NHMe)*C02H.  The  proof  of  this 
constitution  depends  on  the  following  substances,  which  have  been 
obtained  from  it  by  the  action  of  hydriodic  acid  (besides  o-aminophenol, 
previously  isolated).  By  the  loss  of  one  methyl  group  there  results 
2-methyIamino-3-hydroxybenzoic  acid,  OH*C<,H3(NHMe)*C02H,  m.  p. 
about  260°.  The  hydrochloride,  CsHj,03N,HCl,^H20,  melts  at  214—215°, 
and  yields,  on  reduction  with  sodium  amalgam,  methylamine  and 
m-hydroxybenzoic  acid.  From  the  filtrate  of  the  above  acid,  methyl-o- 
anisidine,  MeO'C^jH^'NHMe,  was  obtained  by  steam  distillation, 
and  there  remained  in  solution  2-amino-3-hydroxybenzoiG  acid, 
HO-CgH3(NH2)-C02H,  glistening  leaflets,  m.  p.  164°.  The  hydro- 
chloride, C^H^OgNjHCl,  forms  granular  crystals,  m.  p.  198 — 200°. 
This  acid  was  only  obtained  in  minute  quantity,  and  differs  from 
the  three  other  possible  isomerides  containing  the  amino-  and 
hydroxy-groups  in  the  ortho-position  to  each  other,  all  of  which  are 
known. 

Since  damascenine  (I)  is  devoid  of  acid  properties,  but  is  readily 
converted  into  the  isomeric  damasceninic  acid  (II),  a  betaine-like 
constitution  is  suggested  for  it.  Methyl  damascenine  has  the 
formula  III : 

CH-CH:C C  CH-CHIC-COgH  CH-CH:C-C02Me 

CH-C  =  C       6  CH-C:=C-NHMe  CH-C  =  C-NHMe 

MeO       \/  MeO  MeO 

NHaMe 

(I.)  (11.)  (III.) 

Methyl  damascenine  is  readily  formed  from  the  silver  salt  of 
damasceninic  acid  and  methyl  iodide,  and  yields,  on  heating  with 
water  or  dilute  alkali,  both  the  original  acid  and  damascenine. 

The  synthesis  of  both  alkaloids  depends  therefore  on  that  of 
damasceninic  acid.  With  this  end  in  view,  the  introduction  of  a 
methoxy-group  into  methylanthranilic  acid  was  attempted.  By 
nitration,  3-nitro-2-methylaminobenzoic  acid,  m.  p.  146°,  and  5-nitro- 
2-methylaminobenzoic  acid  are  simultaneously  formed.  The  hydro- 
chlorides, NIIMe*CgH3(C02H)*NH2,HCl,  of  the  corresponding  amino- 
methylaminobenzoic  acids  melt  at  205°  and  214°  respectively.  After 
diazotisation,  the  direct  introduction  of  a  methoxy-group  was  found  to 
be  impossible ;  neither  could  a  hydroxyl  group  be  introduced,  for  both 
acids  yielded  very  stable,  red,  crystalline  substances  with  feeble  acidic, 
and  very  feeble  basic,  properties,  m.  p.  266°  and  268°  respectively. 
These  substances  both  have  the  composition  of  a  methylaziminohenzoic 
acid,    Cyll^O^Ng,   and   are   presumably    internal    anhydrides   of    the 
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diazoniiim  group  with  either  the  carboxyl  or  the  mothylamino-group. 
By  Sandmeyer's  reaction,  ^-chloro-2-methylaminohe7izoic  acid, 

NHMe-CgHgCl-CO.^H, 
needles,  m.  p.  173°,  was  obtained.     Of  the  corresponding  3-chIoro-acid, 
m.  p.  143°,  mere  traces,  insufficient  for  analysis,  were  obtained. 

An  attempt  to  synthesise  an  isomeride  of  damasceninic  acid  led  to 
production  (from  3-nitrosalicylic  acid)  of  three  substances  having  the 
composition  CsH^O^N,  namely,  methyl  3-niirosalicylate,  needles, 
m.  p.  93°,  obtained  by  esterification  with  hydrogen  chloride,  and  two 
acids,  both  crystallising  in  needles  and  melting  at  110°  and  125° 
respectively.  These  acids  were  obtained  from  the  dipotassium  salt  of 
3-nitrosalicylic  acid  and  methyl  sulphate,  and  may  hence  be  regarded  as 
nitromethoxybenzoic  acids ;  their  isomerism  remains  unexplained. 

G.  B. 

Preparation  of  Narcotine  Derivatives.     Knoll  &  Co.  (D.R.-P. 

188054  and  188055.  Compare  Abstr.,  1907,  i,  235).— Although  it  was 
formerly  supposed  that  narcotine  was  not  affected  by  acetic  anhydride, 
it  has  now  been  ascertained  that  a  mixture  of  this  substance  and 
sulphuric  acid,  which  has  been  heated  until  it  no  longer  gives  the 
reaction  for  sulphuric  acid,  will  effect  the  acetylation  of  the  alkaloid 
when  the  reagents  are  heated  together  at  80°. 

Acetylnarcotine,  CggHggOyNAc,  m.  p.  159 — 161°,  is  soluble  in  alcohol 
or  acids,  but  does  not  dissolve  in  aqueous  alkalis.  When  narcotine  is 
treated  in  the  cold  with  a  mixture  of  sulphuric  acid  and  acetic 
anhydride  which  has  not  been  heated  above  30°,  it  undergoes 
sulphonation. 

Narcotinesulphonic  acid,  C22H2207N'S03H.  is  precipitated  as  a  white 
powder  from  the  sulphonation  mixture  by  the  addition  of  dry  ether. 

G.  T.  M. 

l-jt?-Hydroxybenzylpiperidine.  Wilhelm  Konigs  and  Karl 
Bernhart  (Z?er.,  1908,  41,  499 — 500). — l-Anisyljnperidine,  prepared 
by  acting  on  piperidine  with  anisyl  chloride,  is  a  colourless  oil, 
b.  p.  about  283°/712  mm.  ;  the  picrate  has  m.  p.  about  163°.  Boiling 
concentrated  hydrobromic  acid  converts  1-anisylpiperidine  into 
l-ip-hydroxybenzylpiperidine  hydrobromide,  Cj2Hj^0N,HBr,  obtained  as 
a  colourless,  crystalline  powder,  m.  p.  about  216°;  the  free  base 
crystallises  in  prisms,  m.  p.  140°.  The  hydrobromide  is  decomposed 
by  bromine  water  with  the  formation  of  tribromophenol  and  piperidine 
in  quantities  represented  by  the  equation  :  Ci2Hj^0N  +  H2O  +  3Br2  = 
C6H2Br3-OH  +  C^HiiDf  +  H-CHO  +  3HBr,  whilst  only  traces  of  form- 
aldehyde were  detected.  The  base  is  not  decomposed  by  dry  bromine, 
but  is  converted  into  a  c?^6row^o-derivative,  Cj2Hj50NBr2,  crystallising 
in  small,  yellow  prisms,  m.  p.  about  182°  (decomp.) ;  the  hydrobromide 
crystallises  in  colourless  prisms,  m.  p.  about  223°  (decomp.). 

W.  H.  G. 

Condensation  of  Benzaldehyde  with  Cyclic  Acetone 
Bases.  Hermann  Pauly  and  O.  K.  Richter  {Ber.,  1908,41,464—469). 
— A  study  of  the  influence  of  methyl  groups  on  condensation  reactions. 
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Pauly  (Abstr.,  1899,  i,  228)  observed  that,  whilst  vinyldiacetonamine 
reacts  normally  with  mercaptans,  forming  dimercaptols,  the  accumula- 
tion of  methyl  groups  in  triacetonamine  influences  the  course  of 
the  reaction  in  such  a  manner  that  the  acetone  base  reacts  with  only 
1  mol.  of  mercaptan.  It  is  now  found  that  in  the  condensation  of 
acetone  bases  with  benzaldehyde,  the  retarding  influence  of  the  methyl 
groups  is  apparent  even  in  the  case  of  vinyldiacetonamine.  In 
presence  of  hydrogen  chloride  in  glacial  acetic  acid  solution  at  the 
ordinary  temperature,  vinyldiacetonamine  and  triacetonamine  react 
with  benzaldehyde  only  after  some  weeks,  forming  a  monobenzylidene 
derivative  and  an  aldol-like  product  respectively.  In  aqueous 
alcoholic  sodium  hydroxide  or  methoxide  solution,  vinyldiacetonamine 
undergoes  only  partial  condensation  with  benzaldehyde,  forming  a 
product,  C25H25O2N  (?),  crystallising  in  needles,  m.  p.  162°,  whilst 
triacetonamine  remains  unchanged.  Hence  condensation  with 
benzaldehyde  is  not  an  unfailing  test  for  the  presence  of  the 
group  •CHg-CO-CHg-. 

Benzylidenevinyldiacetonamine    is  isolated  in  the  form  of  its  hydro- 

chloride,  CHPh!C<^pxTTyr  .>TTT^CMe2,HCl,H20,  which  crystallises  in 

yellowish-white  needles,  m.  p.  204°,  and  gives  a  red  coloration  with 
sulphuric  acid. 

The  condensation  product  of  benzaldehyde  and  triacetonamine, 
Ci,H220NCl,HCl, 
crystallises    in    white    needles,    m.    p.    174°,  is   decomposed    into   its 
generators  when  gently  heated  with    sodium  hydroxide,  and  is  con- 
verted by  aqueous  sodium  carbonate  into  a  product, 

0(CHPh-CH<^°~^^>CMe2,HiiO)2  or 

0H-0HPh-CH<^^~^^>CMe2,JH.p, 

which  crystallises  in  white  needles,  m.  p.  175°,  decomposes  slowly  at 
105 — 125°,  and  yields  benzaldehyde  and  triacetonamine  when  boiled 
with  alcohol ;  the  hydrochloride,  m.  p.  about  150°.  G.  Y. 


Condensation  of  Aminohydroxy-acids  with  Aromatic  Alde- 
hydes. I.  Ernesto  Puxeddu  {Gazzetta,  1908,  38,  i,  8 — 18). — After 
discussing  previous  work  on  this  subject,  the  author  describes  his 
attempts  to  obtain  condensation  products  of  5-amino3alicylic,  5-amino- 
m-cresotic,  and  5-amino-o-cresotic  acids  with  benzaldehyde,  m-nitro- 
benzaldehyde,  salicylaldehyde,  cinnamaldehyde,  and  piperonaldehyde. 
The  aldehyde  was  dissolved  in  a  small  quantity  of  cold  alcohol,  and 
was  then  well  mixed  for  some  hours  or  days  with  an  equal  weight 
of  the  powdered  aminohydroxy-acid.  The  velocity  with  which  the 
condensation  proceeds  varies  widely  with  the  nature  of  the  reacting 
compounds.  The  condensation  products  are  all  of  the  same  type,  that 
formed  between  salicylaldehyde  and  5 -aminosalicylic  acid  having  the 

constitution  OH-CgH4-CH:N<^2rZ^^^>C-OH. 

5 -Aminosalicylic  acid  and  wi-nitrobenzaldehyde  yield  the  compound. 
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Cj^H^qOqN.,,  crystallising  from  alcohol  in  yellow,  prismatic  needles, 
m.  p.  245""  (decomp.). 

5-Aminosalicylic  acid  and  cinnamaldehyde  give  the  compound^ 
CjgHjgO^N,  which  crystallises  from  alcohol  in  red,  prismatic  needles, 
m.  p.  130°  (decomp.), 

5-Aminosalicylic  acid  and  piperonaldehyde  yield  the  compound, 
Cj^HjiO^N,  m.  p.  250°  (decomp.). 

5-Amino-o-cresotic  acid  and  m-nitrobenzaldehyde  give  the  compound, 
Cjr,Hi20r,'N"2,  crystallising  from  alcohol  in  minute,  faintly -yellow 
prisms,  m.  p.  250°  (decomp.). 

5-Amino-o-cresotic  acid  and  salicylaldehyde  yield  the  compound, 
C15HJ3O4N,  which  crystallises  from  alcohol  in  small,  mamillary  masses, 
m.  p.  230°  (decomp.). 

5-Amino-o-cresotic  acid  and  cinnamaldehyde  give  the  compound, 
Cj^Hj^OgN,  crystallising  from  alcohol  in  deep,  wine-red,  acicular  prisms, 
m.  p.  175°  and  onwards  (decomp.). 

5-Amino-m-cresotic  acid  and  salicylaldehyde  yield  the  compound, 
CjgHjgO^N,  which  crystallises  from  alcohol  in  brownish-green,  dichroic 
prisms,  m.  p.  223°  (decomp.). 

5-Amino-?n-cresotic  acid  and  cinnamaldehyde  give  the  compound, 
Cj^Hj^OgN,  crystallising  from  alcohol  in  prismatic  scales,  m.  p.  174° 
(decomp). 

All  these  compounds  are  acid  in  character,  dissolving  in  solutions  of 
alkali  hydroxide  or  carbonate ;  they  give  colorations  with  ferric 
chloride. 

No  condensation  products  were  obtained  with  :  5 -aminosalicylic 
acid  and  benzaldehyde ;  5-amino-o-cresotic  acid  and  benzaldehjde ; 
5-amino-o-cresotic  acid  and  piperonaldehyde ;  5-amino-m-cresotic  acid 
and  benzaldehyde  ;  5-amino-w-cresotic  acid  and  m-nitrobenzaldehyde  ; 
5-amino-m-cresotic  acid  and  piperonaldehyde.  T.  H.  P. 

Preparation  of  Normal  Salts  of  o-Hydroxyquinoline  with 
Polybasic  Acids.  Franz  Fritzsche  &  Co.  (D.E.-P.  187943).— The 
normal  salts  of  o-hydroxyquinoline  with  the  polybasic  acids  readily 
dissociate  in  solution  into  acid  salts  and  free  o-hydroxyquinoline, 
which  is  very  volatile  either  alone  or  in  the  presence  of  solvents.  On 
this  account,  these  salts  must  be  prepared  directly  by  precipitation, 
and  not  by  concentration  of  their  solutions. 

o-Hydroxyquinoline  sulphate,  {Q^.jO^)<2^,}1^0^,  a  yellow,  crystalline 
powder,  m.  p.  177*5°,  obtained  by  mixing  its  components  in  96% 
alcohol,  is  readily  soluble  in  water  and  quite  insoluble  in  ether. 
o-Hydroxyquinoline  phosphate,  (C^H70N)3,H3P04,  yellow,  crystalline 
powder,  m.  p.  184°,  o-hydroxyquinoline  succinate, 

(C,H,0N)2,C,H,0„ 
m.  p.  138°,  o-hydroxyquinoline  o-hydroxyquiuolinesulphonate, 

CgH^ONjCgHeON-SO.H, 
satiny  needles,  m.  p.  300°,  and  o  hydroxy quinoline  salicylate, 

yellow  leaflets,  m.  p.  113°,  are  similarly  prepared.  These  salts  are  all 
readily  soluble  in  water,  giving  a  neutral  solution.  G.  T.  M. 
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Derivatives  of  3-Phenylquinoline.  H.  Hubner  {Ber.,  1908, 
41,  482 — 487). — A  continuation  of  the  investigation  on  3-phenyl- 
cinchonic  acid  (Abstr.,  1906,  i,  383).  The  hydrazide  of  3-phenyl- 
cinchonic  acid  {foe.  cit.)  condenses  with  benzaldehyde,  yielding  a 
condensation  product,  CggHj^ONg,  m.  p.  232",  and  -with  acetone, 
yielding  a  condensation  product,  Cif^Hj^ONg,  m.  p.  191°.  3-Phenyl- 
quinoline  is  formed  on  heating  3-phenylcinchonic  acid  about  15°  above 
its  melting  point ;  it  crystallises  in  large,  transparent  plates,  m.  p. 
52°;  Friedlander  and  Gohring  state  that  it  is  an  oil  (Abstr.,  1883, 
1148).  The  picrate,  C-^^'11-^-^'N,GqH.^0j'Nq,  forms  yellow  crystals,  m.  p. 
205° ;  the  ethiodide  has  m.  p.  228° ;  the  methiodide,  Cj^Hj^NI,  crystal- 
lises in  small,  yellow  needles,  m.  p.  224°,  and  it  is  converted  by  the 
method  of  Konigs  and  Meimberg  (Abstr.,  1895,  i,  430)  into  Z~phenyl- 
\-inethyl-2-quinoline,  CjQHjgON,  m.  p.  138°. 

%Hydroxy-^-p1ienylcinchonic  acid,  Q^^<^^ ^ -n.nti'   P^^P^^^^ 

by  heating    isatin  with  phenylacetic  anhydride  at   180°,   has  m.   p. 

291°;    the    silver   salt,    CjpHjo03NAg,H^O,    and    crystalline    methyl 

ester,    Ci^Hj^O^N,    m.    p.    258 — 259°,    were    prepared.       2-Hydroxy- 

CfCOCDICPh 
3-phenylcinchonyl  chloride,  CgH4<^^ _Jl,^p.-p-,  m.  p.  234°,  obtained 

by  heatiug  the  acid  with  thionyl  chloride  in  a  a  sealed  tube  at  100°,  is 

converted  by  ammonia  into  the   amide,  CigH^2^2^2'  ^'  P-  ^^^ — 298°, 

by  hydrazine  into  the  hydrazide,   CjgHjgOgNg,  m.   p.    298°,   and   by 

aniline  into  the  anilide,  C22^icP2^2'  ^^'  P-  313°.     2  Hydroxy-3-phenyl- 

cinchonic   acid    decomposes   at   320 — 330°   into   carbon    dioxide   and 

3-phenylcarbostyril,    which,    since   it   is   almost  insoluble  in  alkalis, 

CH'CPh 
probably  has   the    formula    Cgll4<^„„*.  '         (compare   Bischler   and 

Lang,  Abstr.,  1895,  i,  250).     2-Chloro-3-phenylcincho7iyl  chloride, 

m.  p.  163°,  is  formed  on  heaticg  2-hydroxy-3-phenylcinchonic  acid 
with  thionyl  chloride  under  pressure  at  180°;  it  is  converted  by 
ammonia  into  the  amide,  CjgHjjONgCl,  m.  p.  302°,  and,  when  boiled 
with  an  aqueous  solution  of  sodium  hydrogen  carbonate,  yields 
2-chloro-3-2)henylcincho7iic  acid,  CigHjoOgNCl,  m.  p.  226° ;  the  silver 
salt,  CjgHgO^NAg,  was  prepared  and  analysed.  W.  H.  G. 

Preparation  of  Diphenylamine  Derivatives.  Irma  Goldberg 
(D.K-P.  187870.  Compare  Abstr.,  1906,  i,  953).— Diphenylamine 
derivatives  are  obtained  in  good  yield  when  aromatic  amines  are 
heated  with  bromobenzene  in  the  presence  of  cuprous  iodide. 

Diphenylamine  itself  is  formed  on  boiling  for  fifteen  hours  a  mix- 
ture of  aniline,  cuprous  iodide,  potassium  carbonate,  and  excess  of  bromo- 
benzene, and  may  also  be  produced  from  acetanilide,  bromobenzene, 
cuprous  iodide,  and  potassium  carbonate  when  these  are  heated 
together  in  nitrobenzene.  The  replacement  of  acetanilide  by  jo-nitro- 
aniline  in  the  foregoing'  condensation  leads  to  the  production  of 
/>-nitrodiphenylamine ;  the  addition  of  a  small  amount  of  iodobenzene 
to  the  mixture  facilitates  the  reaction. 
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0-  and  m-Nitrodiphenylaminos  can  be  produced  in  a  similar  manner 
from  0-  and  ?n-nitroanilines.  Phenylanthranilic  acid  is  obtained  by 
boiling  in  amyl-alcoholic  solution  a  mixture  of  anthranilic  acid, 
bromobenzene,  potassium  carbonate,  and  cuprous  iodide. 

It  has  been  stated  previously  that  aromatic  amines  and  bromo- 
benzene do  not  interact  to  furnish  diphenylamine  derivatives,  but 
this  want  of  success  is  due  to  the  employment  of  copper  powder  or 
cupric  chloride  as  catalyst.  In  the  presence  of  cuprous  iodide,  the 
condensations  are  readily  effected.  G.  T.  M. 

Formation  of  Dyes  in  Ultra-violet  Light.  Carl  Sciiall 
(J.  pr.  CJiem.,  1908,  [ii],  77,  262—266.  Compare  Vignon,  Abstr., 
1888,  1012;  1889,  1099;  Gabutti,  Abstr.,  1902,  i,  312).— The 
behaviour  of  paper  soaked  in  a  molecular,  aqueous  solution  of 
7>phenylenediamine  and  nitric  acid  (this  vol.,  ii,  139)  results  from 
the  formation  of  the  mononitrate,  Q^11^(E1S.^.^,11^0^,  which  crystallises 
in  transparent  needles,  and  becomes  greyish-violet  when  dried  or 
instantaneously  green  to  greenish-blue  on  exposure  to  ultra-violet 
rays.  Paper  soaked  in  a  solution  of  the  salt  and  dried,  becomes  blue 
when  exposed  to  ultra-violet  light.  The  greenish-blue  substance, 
when  shaken  with  ether  and  very  dilute  sodium  hydroxide,  forms  a 
brownish-red  ethereal  solution.  The  nature  and  mode  of  formation  of 
the  coloured  product  is  discussed. 

•g-Fhenylenediamine  dinitrate,  CgH4(NH2)2,2HN03,  forms  colour- 
less crystals,  and  on  exposure  to  ultra-violet  light  when  anhydrous 
decomposes,  becoming  yellow  and  finally  dark  brown,  but,  if  moist, 
giv^es  a  blue  coloration  in  consequence  of  hydrolysis  to  the  mononitrate. 

G.  Y. 

Pruneanilide.     Eugene  Grandmougin  and  Ernst  Bodmer  (Ber., 

1908,41,604—611.     Compare  Abstr.,    1907,  i,  355).— Pruneanilide 

was  regarded  by  Nietzki  and  Bossi  (Abstr.,  1893,  i,  44)  as  an  additive 

compound  of  prune  (1  mol.)  and  aniline  (1  mol.),  because  hydrogen  was 

not  evolved  in  the  reaction.     Hydrogen  is   produced,  however,  as  in 

the  equation  C^eHi^O^Ng -f  NHgPh  =  CigH^^OsNg-NHPh -|- Hg,  but  is 

not  evolved,  being  utilised  in  reducing   unchanged  prune  to  the  leuco- 

compound,  which  does  not  react  with  aniline.     Only  one-half  of  the 

prune  can  therefore  be  converted  into  the  anilide,  but  the  yield  is 

doubled  by  passing  air  through  the  reacting  mixture.     Pruneanilide, 

CggHjgOgNg,  forffis  grccu  prisms  which  are  violet  in  transmitted  light ; 

the  reddish-violet  solution  in  concentrated  sulphuric  acid  changes  by 

dilution  through  blue  to  red.     The  constitution  has  been  proved  in 

O     OTT     O    ^^^   following  way.     The  action  of  nitroso- 

yv      /\    ^v      y,      dimethylaniline    hydrochloride    on     methyl 

NMe2|        I        I         I  dibromogallate   in  methyl-alcoholic  solution 

I      Jx      Jk      /!r>        leads  to  the  formation  of  bromoprune,  which 

^^   \^  \o  M       ^^^^  ^^®^  obtained  impure  by  Bi^trix  (Abstr., 

2^  e     1897,  i,   289)   and  must,   by  its  method  of 

formation,  have  the  annexed  formula.     When  bromoprune,  dissolved 

in  alcohol  containing  a  few  drops  of  hydrochloric  acid,  is  heated  with 

VOL.  XCIV.  i.  X 
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aniline,  pruneanilide  is  obtained  by  the  replacement  of  the  halogen  by 
the  anilino-group. 

Pruneanilide  is  hydrolysed  by  acids,  aniline  being  eliminated  and 
hydroxy  prune,  CjgHi^OgNg,  formed,  in  which  the  presence  of  two 
hydioxyl  groups  is  proved  by  the  action  of  benzenesulphonyl  chloride, 
whereby  the  ester,  CggHgoO^oNgSg,  is  obtained,  which  separates  from 
ethyl  acetate  in  green  needles,  is  sparingly  soluble  in  dilute  acids, 
insoluble  in  alkalis,  and  forms  solutions  with  a  strong  red 
fluorescence. 

Coelestin  blue  B  (Correin  RR),  the  amide  corresponding  with  prune, 
and  aniline  also  form  an  anilide,  Q^^^^O^^,  of  analogous  constitu- 
tion, the  yield  of  which  is  increased  in  a  current  of  air.  It  separates 
from  glacial  acetic  acid  in  green  crystals,  dissolves  in  concentrated 
sulphuric  acid  with  a  magenta-red  colour,  and  very  slightly  in  dilute 
alkalis  with  a  violet-blue  colour.  C.  S. 

Action  of  Nitrogen-containing  Reagents  on  the  Carbonyl 
Group  of  /3-Chloroethyl-  and  Alkyl  Vinyl-ketones.  M.  Maire 
{Bull  Soc.  chim.,  1908,  [iv],  3,  272— 280).— When  ^-chloroethyl 
ketones  are  treated  with  the  usual  reagents  for  the  detection  of  a 
carbonyl  group,  they  condense  in  the  normal  manner,  but  the  products 
are  unstable  and  readily  lose  1  mol.  of  hydrogen  chloride  to  form 
heterocyclic  substances.  Similar  products  are  formed  by  the  inter- 
action of  these  reagents  with  alkyl  vinyl  ketones. 

The  following  substances  were  obtained  by  boiling  aqueous  solutions 
of  sodium  acetate,  holding  in  suspension  the  appropriate  ;8-chloroethyl 
alkyl  ketone  semicarbazone,  the  latter  being  in  each  case  a  colourless, 
unstable,  sparingly  soluble  substance  (compare  Scholtz  and  Kipke, 
Abstr.,  1904,  i,  508);  \-carhamyl-Z-methylpyrazoline, 

CHo-CH 


NH,-CO.N<^^ 


2  Y-^-^2 


^N  =  CMe' 

m.  p.  167° ;  the  corresponding  ethyl  compound  has  m.  p.  96°,  and  yields 
a  picrate,  m.  p.  137°;  the  propyl  derivative,  m.  p.  108°,  forms  large 
crystals  from  ether. 

The  oximes  of  the  ;8-cbloroethyl  alkyl  ketones  cannot  be  isolated, 
but,  on  warming  the  solutions  in  which  they  are  formed  and  subse- 
quently extracting  with  ether,  the  corresponding  3-alkyh*sooxazolines, 

N<^         •  „^,  are  obtained.     d-Methylisooxazoline,  b.  p.   60°/15  mm., 

and  the  corresponding  e^A?/?  and  jt?rojK>?/^  compounds,  b.  p.  69°/ll  mm. 
and  b.  p.  77°/8  mm.  respectively,  are  colourless  liquids  of  unpleasant 
odour  and  feebly  basic  properties ;  ethyl  tsooxazoline  yields  a  platinum 
derivative,  2C5H90N,PtCl4,  m.  p.  170° 

With  hydrazine  and  phenylhydrazine,  both  the  j8  chloroethyl  alkyl 
ketones  and  the  corresponding  alkyl  vinyl  ketones  yield  eventually 
the  same  3-alkylpyrazolines  and  l-phenyl-3-alkylpyrazolines  respect- 

ively.     3'MethylpyrazoUne,  HN<[    _i  L^,  b.  p.  56°/15  mm.,  gives  a 

picrate,  m.  p.  153°,  and  a  phenylcarhamide,  m.  p.  109°;  3-ethyl- 
pyrazoline,  b.  p.  76°/22  mm.,  yields  di.  picrate,  m.  p.  117°,  smd  a, phenyl- 
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carbamide,  m.  p.  76°;  i\iQ  propyl  derivative  has  b.  p.  82°/15  mm.,  and 
yields  sl  picrate,  m.  p.  150°  (approx.),  and  a  phenyl  carbamide,  m.  p.  55°. 

PTT  •PTT 
l-Phenyl-3-77iethylpyrazoline,  NPh<^    _i  l^>  m.  p.  76 — 77°,  crys- 
tallises from  ether.     The  corresponding  ethyl  and  propyl  compounds 
are  liquids,  b.  p.  155°/9  mm.  and  b.  p.  162°/10  mm.  respectively. 

T.  A.  H. 

Lactones  of  the  Pyrazole  Series.  Ludwig  Wolff  and 
WiLHELM  ScHREiNER  {Bcr.,  1908,  41,  550 — 558.  Compare  Abstr., 
1905,  i,  839). — The  azine  of  ethyl  aceboacetate  loses  alcohol  when 
heated,  forming  a  compound,  m.  p.  246°,  which  is  also  obtained  by 
melting  the  condensation  product  of  3-methylpyrazolone  and  ethyl 
acetoacetate.  This  method  of  preparation  and  the  conversion  by 
means  of  sodium  hydroxide  into  an  acid  containing  an  additional 
molecule  of  water  suggest  the  lactone  formula 

CO-0 C-NH^    ' 

and  further  evidence  is  now  adduced  in  favour  of  it. 

The  lactone  forms  an  acetyl  derivative  crystallising  in  colourless 
needles,  m.  p.  184°,  and  reacts  with  bromine,  forming  yellow  crystals 
of  the  dibromide,  which  are  decomposed  by  moisture,  forming  the 
colourless  mo?io6romo -derivative,  m.  p.  218°  (decomp.).  When  this 
is  warmed  with  sodium  hydroxide,  the  lactone  ring  is  broken  and 
the  corresponding  brominated  acid  formed,  m.  p.   145°  (decomp.). 

7   7^7  CMeiCMe-C-CMe^^^  ,    , 

The   methylated    lactone,    i        ii__       ]>N,    prepared    by    the 

condensation  of  3-methylpyrazolone  with  ethyl  methylacetoacetate, 
forms  long,  colourless  needles,  m.  p.  253°,  and  is  converted  by 
sodium  hydroxide  into  S-methylpyo'azoloneA-isobutylenecarboxylic  acid, 
m.  p.  162°  (decomp.).  This  acid  is  converted  into  the  lactone 
on    warming    with    5%    hydrochloric  acid  or  on  boiling  with  water. 

mu       7.       7   7      _7    7              CMe:CMe-C-CMe.   ^^  ,  ,      , 

ihe    dimethylated    lactone,    • N  ^JN,  prepared  by  heat- 

ing ethyl  methylacetoacetate  with  1  :  3-dimethylpyrazolone,  crystallises 
in  long  needles,  m.  p.  181°;  it  is  sparingly  soluble  in  cold  sodium 
hydroxide,  and  is  decomposed  by  this  on  heating.  It  is  isomeric  with  the 
lactone  of  5-hydroxy-3  :  ^-dim^thylpyrazole-^-i^obutylenecarloxylic  acid, 

CMe:CMe-CiM:e-CMe  ......         .         .         .      .    . 

X^^P^ 1 .11       ,  prepared  either  by  heating  the  azine  of  ethyl 

methylacetoacetate  at  2€0°  or  by  heating  3  :  4-dimethylpyrazolone  with 
ethyl  methylacetoacetate,  or,  finally,  by  heating  dimethylpyrazolone 
with  ethyl  acetoacetate,  whereby  a  rearrangement  is  effected.  It 
crystallises  in  long,  colourless  needles,  m.  p.  181°,  and  dissolves  in  warm 
sodium  hydroxide,  forming  the  corresponding  acid,  isolated  as  barium 
salt,  since  the  acid  is  very  easily  reconverted  into  lactone. 

The  lactone  of  ^-hydroxy-Z  :  ^-dimethylpyrazole-^-'i&oamylenecarboxylic 
.,    CEt:CMe-CMe-OMe  ,    ,  . 

^      '  m-n- P'N-N       '    P^®P^^®^    irom    3  : 4-dimethylpyrazolone 

X  2 
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and  ethyl  ethylacetoacetate,  'crystallises  in  long,  colourless  needles, 
m.  p.  132°.  By  the  hydrolysis  of  ethyl  3-niethylpyrazolone-4-'iso- 
propylenecarboxylate  with  cold  sodium  hydroxide,  a  third  S-methyl- 
pyrazoloneisopropylenecarboxylic  acid  is  obtained,  isomeric  with  the 
two  previously  described  (Abstr.,  1905,  i,  839).  The  anhydrous  acid 
melts  about  90°,  but  when  containing  2 HgO,  it  shows  m.  p.  135 — 140°, 
decomposing  thereby  to  3-methyl-4-2sopropylenepyrazolone  and  carbon 
dioxide.  E.  F,  A. 

Traube's  Pyrimidine  Synthesis.  Fritz  Baum  {Ber.^  1908,  41, 
532—540.  Compare  Traube,  Abstr.,  1901,  i,  54  ;  1904,  i,  632  ;  Conrad, 
1905,  i,  751). — The  explanation,  that  the  closing  of  the  ring  in  the 
synthesis  of  a  pyrimidine  derivative  from  a  cyanoacetic  acid  is  due  to 
the  hydrolysis  of  the  nitrile  radicle  to  amide  and  subsequent  with- 
drawal of  the  elements  of  water,  is  questioned.  Cyanoacetyldimethyl- 
carbamide  (compare  this  vol.,  i,  263)  undergoes  this  change,  not  only 
with  extraordinary  ease  in  the  presence  of  sodium  carbonate  or  sodium 
hydrogen  carbonate,  but  also  in  the  presence  of  disodium  hydrogen 
phosphate,  borax,  sodium  sulphite,  or  potassium  acetate.  Cyanoacetyl- 
methylcarbamide  undergoes  this  change  less  readily,  hydrolysis  also 
occurring,  and  cyanoacetylcarbamide  with  these  reagents  does  not  yield 
pyrimidines.  However,  magnesium  oxide  converts  these  open-chain 
methyl  carbamides  in  hot  solution  into  the  corresponding  ring  com- 
pounds, and  even  in  the  case  of  the  carbamide  compound  the  presence 
of  the  cyclic  compound  can  be  demonstrated  by  the  nitroso-reaction. 
Sodium  nitrite  also  has  the  property  of  converting  the  methylcarbamide. 
The  experiments  show  that  the  hydrolysis  and  the  closing  of  the  ring 
are  two  independent  reactions,  and  the  conclusion  is  drawn  that  the 
unsaturated  character  of  the  nitrile  group  is  the  prime  cause  of  the 
ring  formation.  W.  R. 

Preparation  of  5 : 6-Dialkylbarbituric  Acids.  Farbenfabriken 
VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  187990.  Compare  Abstr.,  1906, 
i,  538). — Guanylcarbamide  reacts  in  one  or  other  of  the  forms 
NH2-CO-NH.C(NH)-NH2  and  NH2-C0-N:C(NH2)2,  and,  when  con- 
densed with  alkyl  dialkylmalonates  and  alkyl  dialkylcyanoacetates, 
dialkylmalonyl  halides  or  dialkylmalononitriles  furnish  substances 
of  the  following  types  : 

c(Aik)2<  >c:nh     ^^^^^^2^c(:y)-nh'^^*^  ^v  ^h^ 

\C(:y)-]sih/ 

/c(:x)— n  \-n-c(nh)-nh2 

C(Alk)2<;  >C0 

\c(:y)-nh/ 

which  are  readily  ccmverted  by  hydrolytic  agents  into  5  :  5-dialkyl- 
barbituric  acids. 

6  : 5-Diethyl barbituric  acid  is  obtained  by  hydrolysing  at  100°  with 
50%  sulphuric  acid  the  condensation  product  from  guanylcarbamide 
and  ethyl  diethylmalonate,  ethyl  cyanodiethylacetate,  or  diethyl- 
malononitrile.  Oxalic  or  nitric  acid  may  be  also  used  to  effect  the 
hydrolysis.  •  G.  T.  M. 
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Reduction  of  Dinitrophenylpiperidine.  II.  Leopold  Spiegel 
and  H.  Kauffmann  {Ber.,  1908,  41,  679 — 685.  Compare  Spiegel  and 
Utermann,  Abstr.,  1906,  i,  882). — In  the  reduction  of  o-p-dinitro- 
piperidine  byfLellmann  and  Geller's  method  (Abstr.,  1888,  1107),  a 
base,  C^jHjjOgNg,  is  obtained,  insoluble  in  ether  and  sodium  hydroxide, 
in  addition  to  the  /?-nitro-o-aminopiperidine  previously  described.  It 
forms  almost  colourless  crystals  from  benzene,  m.  p.  219 — 220°;  the 
hydrochloride  forms  large,  stepped  crystals.  On  benzoylation,  the  base 
gives  a  monobenzoyl  derivative,  soluble  in  potassium  hydroxide, 
CjgHi^04N3,and  crystallising  from  benzene  in  slender  needles,  m.  p.  196°. 
The  chief  product  is  a  dibenzoyl  derivative,  Cg^HjgO^Ng,  which  crystal- 
lises in  thick,  faintly  yellowish-green  crystals,  m.  p.  188°.  This 
substance,  when  heated  at  120 — 130°  for  eight  hours  in  a  sealed  tube 
with  hydrochloric  acid  (D  1*12),  yields  benzoic  acid  and  a  ketone, 
CjgH^^OgNg,  which  crystallises  in  slender  needles,  m.  p.  178°  ;  the  oxime, 
ptT  -nxi  ^i8-^i6^a-^4'  crystallises  in  yellow  needles, 


N/ 


^     V     2        m.  p.  226°.  The  conclusion  is  arrived  at  that 
^   /CHg  the  base,  benziminoazopiperidine,  has  the  an- 
I        iCICH-^  nexed  constitution,  the  glyoxaline  ring  being 

'        '  opened  during  benzoylation,  forming  ^-nitro- 

^  ^2* ^(5^3     -"^  -°-  2-benzoylamino-^-phenylpiperidone  (compare 

Bamberger,  Abstr.,  1893,  i,  437).  The  dibenzoyl  compound  is  sup- 
posed to  be  dibenzoylnitroi7ninoazopiperidine,  the  hydrogen  atom  marked 
with  the  asterisk  is,  perhaps,  active  like  the  methyl  in  />t-methyl- 
benziminoazolines  (Bamberger,  Abstr.,  1893,  i,  433). 

A  better  method  of  preparing  dinitrophenylpiperidine  from  chloro- 
dinitrobenzine,  piperidine,  and  sodium  ethoxide  is  described.  The 
yield  is  80%. 

^-Nitro-o-aminophenylpiperidine,  on  oxidation  with  Caro's  acid, 
leads  to  the  formation  of  the  base.  W.  K. 


iV'-Aminoheterocyolic  Compounds.  II.  \ -Armno -2- p-iso- 
propylphenyl-2 : 3-naphthaglyoxaline.  Hartwig  Franzen  and 
R.  Scheuermann  {J.pr.  Ghem.y  1908,  [ii],  77,  193 — 225.  Compare 
Abstr.,  1906,  i,  706).  — l-Amino-2-/>-isopropylphenyl-2  : 3-naphtha- 
glyoxaline, which  is  prepared  from  2  :  3-naphthylenedihydrazine  and 
jo-'isopropylbenzaldehyde  in  the  same  manner  as  l-amino-2-phenyl- 
2 : 3-naphthaglyoxaline  from  the  dihydrazine  and  benzaldehyde 
{loG.  cit.),  is  compared,  on  the  one  hand,  with  as. -sec. -hydrazines  and 
lY-aminoheterocyclic  compounds,  such  as  piperylhydrazine,  which 
resembles  as.-sec. -hydrazines,  and,  on  the  other,  with  a-sicyl-prim.- 
hydrazides.  as.-sec.-Hydrazines  undergo  the  following  typical  re- 
actions :  (1)  oxidation  to  tetrazones  by  mercuric  oxide  ;  (2)  ready 
conversion   into  secondary   amines  by    the   action   of   nitrous  acid ; 

(3)  formation  of  quaternary  azonium  derivatives  with  alkyl  iodides ; 

(4)  condensation  with  aromatic  and  (5)  aliphatic  aldehydes,  and 
(6)  with  ketones ;  (7)  condensation  with  pyruvic  acid  in  cold  acid 
solution;  (8)  reduction  of  Fehling's  solution  when  heated;  (9)  forma- 
tion of  semicarbazides  with  cyanic  acid,  and  (10)  of  phenylthiosemi- 
carbazides   with    phenylthiocarbimide,    and    (11)   formation   of   acyl 
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derivatives  with  acid  anhydrides.  Of  these  eleven  reactions,  a-acyl- 
jprm.-hydrazides  undergo  all  except  (1),  (3),  (5),  and  (7),  but  the 
l-amino-2  :  3-naphthaglyoxalines  undergo  only  reactions  (4),  (10),  and 
(11).     The  formation  of  derivatives  of  the  type 

by  the  action  of  alkyl  iodides  on  the  l-amino-2  :  3-naphthaglyoxalines 

is    explained   by   assuming  a   centric  structure 

/|\     /j\    Z-'^.  for   the    latter,    in    which    the    nitrogen   atom 

j"^  ^-^    ^^   I  — ^CR  ^^    position     1      being     already    quinquevalent 

nTi  /\  I  /\  \//  cannot  form  additive  compounds. 

-y  A  list  is   given    of   the   iV^-aminoheterocyclic 

;j;[jj  compounds    which    have   been  described  in  the 

literature. 
1  :  3-Di--p-isop7'opylbenzylideneamino-2-p-isopropylphenyl'2  :  3-naphtha- 

glyoxaline,  CioHg<-^^-^:^g.^^«g4p^J>CH-C6H4Pr^,     prepared     by 

boiling  2  :  3-naphthylenedihydrazine  with  ^-isopropylbenzaldehyde  in 
alcoholic  solution,  crystallises  from  xylene  in  yellow  needles,  ra.  p. 
220°,  and  gives  a  red  coloration  with  concentrated  sulphuric  acid. 
When  boiled  with  concentrated  hydrochloric  acid  and  glacial  acetic 
acid,  it  yields  benzaldehyde  and  the  hydrochloride  of  l-amino-2-jo-iso- 
propylphenyl-2  :  3-naphthaglyoxaline,  CgoHjgNgjHCl,  which  crystal- 
lises in  yellowish-white  needles,  m.  p.  249°  (decomp.).     The  free  base, 

C^QHg<^-KT/-|^TT  x^^C'CgH^Pr^,    crystallises    in    dirty   white    leaflets, 

m.  p.  265°  The  sulphatey  (Q^f)^!^^^^^^^^^  yellow  needles,  sinter 
at  135°,  nitrate,  needles,  m.  p.  161°  (decomp.),  picrate, 

greenish-yellow  needles,  m.  p.  223°,  and  platinichloride, 

(C,<,Hi,N,)„H,PtCl<,, 
decomp.  240°,  are  described.     The  acetyl  derivative,  CgoHj^Ng'NHAc, 
prepared  by  boiling  the  base   with  acetic  anhydride,   crystallises   in 
needles,  m.  p.  248°,  and  forms  a  picrate,  028^24^^6^  crystallising  in 
yellow  needles,  m.  p.  270°.     The  phenylthiosemicarbazide, 

CgoHi^Ng-NH-CS-NHPh, 
crystallises  in  prisms  or  quadratic  plates,  m.  p.  70°.  The  benzylidene 
derivative,  CgoHj^Ng'NICHPh,  forms  yellow  prisms,  m.  p.  151°; 
the  hydrochloride,  CgQHi^Ng'NICHPhjHCl,  yellow  needles,  m.  p.  244° 
(decomp.) ;  the  sulphate,  (C27H23N3)2,H2SO^,  yellow  needles,  sintering  at 
150°;  the  nitrate,  Cg^HggNgjHNOg,  yellow  needles,  m.  p.  160°  (decomp.) ; 
the  picrate,  CggHggOyNg,  yellow  needles,  m.  p.  228°;  the  platinichloride, 
(C27H23N3)2,H2PtClg,  forms  a  yellowish-red  precipitate,  decomp.  243°. 

The  products  obtained  on  treating  phenyl benzylbenzylidene- 
hydrazine  with  hydrochloric  and  picric  acids  in  hot  alcoholic  solution 
yield  the  unchanged  hydrazine  on  recrystallisation  from  alcohol. 

The  ethiodide,  CioHg<^^^-j^.^4;p,^^C'CgH4Pr^,  prepared  by  heating 

the  benzylidene  base  with  ethyl  iodide  at  100°,  forms  reddish-yellow 
crystals,  m.  p.  179°  (decomp.).  The  o-hydroxybenzylidene  derivative, 
CgoHj^Ng-NICH-CgH^-OH,  crystallises  in  yellow  needles,  m.  p.  223°, 
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The  ^-isopropylhenzylidene  derivative,  OgoHivNg'NICH'OgH^Pr^, 
yellow  needles,  m.  p.  260°.     The  ethiodide, 

from  the  amino-base  and  ethyl  iodide  at  100°,  crystallises  in  yellow 
prisms,  m.  p.  199°. 

1- Amino- 2-^>isopropylphenyl-2  :  3-naphthaglyoxaline  remains  un- 
changed when  boiled  with  acetone  or  with  isovaleraldehyde,  or 
mercuric  oxide,  or  sodium  nitrite  and  hydrochloric  acid  in  alcoholic 
solution. 

The  hydrochloride  of  2-/)-isopropylphenyl-2  :  3-naphthaglyoxaline, 
C20H19N2CI,  is  obtained  by  boiling  the  1-amino-compound  with  hydro- 
chloric acid  and  amyl  nitrite  in  alcoholic  solution,  or,  together  with 
dibenzylamine,  by  reduction  of  the  1-benzylideneamino-compound  with 
zinc  dust  and  glacial  acetic  acid  and  treatment  of  the  reaction  liquid 
with    hydrochloric   acid.     It  crystallises  in  yellowish-white  needles, 

m.  p.  about  288°  (decomp.).     The  free  base,  Ci^H6<^g>C-OeHiPr/3, 

forms  white  crystals,  m.  p.  247°.  The  nitrate,  CgoHjgN^jHNOg, 
needles,  m.  p.  189°  (decomp.),  sulphate,  white  crystals,  not  melted  at 
295°,  picrate,  yellow  needles,  m.  p.  267°,  and  platinichloride, 

yellowish-red  precipitate,  not  melted  at  292°,  are  described.      G.  Y. 

Colour  Bases  of  Triphenylmethane  Dyes.  Emilio  Noelting 
and  K.  Philipp  (Ber.,  1908,  41,  579— 585).— The  existence  of  colour- 
less carbinol  and  of  coloured  quinonoid  forms  of  the  colour  bases  of 
mono-,  di-,  and  tri-aminotriphenylmethane  dyes  has  been  proved,  mainly 
byBaeyerand  Yilliger  (Abstr.,  1904,  i,  786).  Whilst  the  constitution 
of  the  carbinol  bases  is  beyond  doubt,  that  of  the  quinonoid  forms  is 
established  less  certainly.  Bases  which  contain  unsubstituted  or 
monosubstituted  amino-groups  appear  to  lose  a  molecule  of  water, 
yielding  imino-bases  of  the  types  CPhglCgH^INH,  OPhglC^H^INPh,  &c. 
Triphenylmethane  bases  containing  only  disubstituted  amino-groups 
have  hitherto  been  known  only  in  the  colourless  carbinol  forms,  although 
Hantzsch  and  Osswald  (Abstr.,  1900,  i,  256)  have  shown  the  possibility 
of  the  existence  of  the  coloured  isomeric  quinoneimonium  bases  without 
actually  isolating  them. 

The  authors  have  now  succeeded  in  isolating  hexamethyltriamino- 
diphenylnaphthylcarbinol  (Naphtho-Blue),  not  only  as  the  colourless 
carbinol,  but  also  in  the  isomeric  coloured  quinonoid  form ;  the 
question  is  not  disci^ssed  whether  the  latter  is  an  imonium  or  a 
carbonium  hydroxide  (compare  Gomberg,  Abstr.,  1907,  i,  504),  the 
imonium  formula  ICICgH^INMeg'OH  being  used. 

The  authors  have  also  isolated  in  the  pure  state  the  colourless  and 
the  coloured  forms  of  tetramethylethyltriaminodiphenylnaphthyl- 
carbinol  (Victoria  Blue  B,  New  Victoria  Blue),  and  have  shown 
definitely  that  the  latter  is  obtained  from  the  former  by  the  loss  of  a 
molecule  of  water. 

Hexamethyltriaminodiphenylnaphthylcarbinol  (Naphtho-Blue)  is 
prepared  by  heating  a  mixture  of  Michler's  ketone,  a-naphthyldimetbyl- 


i 
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amine,  and  phosphoryl  chloride,  either  alone  or,  more  advantageously, 
in  benzene  solution,  for  ten  hours  on  the  water-bath  ;  the  base  is 
obtained  finally  as  a  reddish-violet,  amorphous -powder.  By  repeated 
crystallisation  from  absolute  ether,  it  is  obtained  in  colour- 
less crystals,  m.  p.  153°,  whereas  from  boiling  xylene  it  separates  in 
dark  green  crystals,  m.  p.  260 — 261°;  both  forms  have  the  composi- 
tion C29H33ON3.  Cold  dilute  acids  are  instantly  coloured  blue  in 
contact  with  an  ethereal  or  benzene  solution  of  the  green  crystals,  but 
only  after  being  warmed  when  a  solution  of  the  colourless  crystals  is  used. 
Naphtho-Blue  is  reduced  to  a  leuco-base,  CggllggNg,  m.  p.  172°,  and 
forms  salts  which  are  extremely  soluble  in  water.  The  dye  has  the 
constitutional  formula  C(CgH4*NMe2)2*CioHgINMe2Cl,  since  it  de- 
composes smoothly  into  Michler's  ketone  and  a-naphthyldimethyl- 
amine  by  three  days'  heating  with  dilute  sulphuric  acid. 
The  imino-hase  of  Victoria  Blue  E,  (New  Victoria  Blue), 
C(C6H4-NMe2),:CioH6:NEt, 
m.  p.  192-5°,  is  obtained  as  a  reddish-brown  precipitate  when  a  hot 
dilute  acetic  acid  solution  of  the  dye  is  added  to  an  excess  of  potassium 
hydroxide,  or  by  slowly  decomposing  a  hot  alcoholic  solution  with  the 
same  alkali ;  the  ethereal  solution  of  the  imino-base  is  intensely 
orange-yellow.  The  carhinol  base,  OH'C(CgH4*NMe2)2*CioHg*NHEt, 
is  obtained  by  adding  a  hot  solution  of  the  dye  to  excess  of  ammonium 
hydroxide  and  heating  over  a  naked  flame  until  the  originally  coloured 
precipitate  becomes  grey.  It  turns  red  at  150°  and  has  m.  p. 
159—162°  or  167—170°,  according  to  the  rate  of  heating.  The 
carbinol  is  converted  into  the  imino-base  when  its  solution  in  glycerol 
is  heated  to  incipient  ebullition.  The  methyl  ether y  m.  p.  178°, 
crystallises  in  colourless  needles  ;  the  ethyl  ether  has  m.  p.  153°. 

C.  S. 

Action  of  Ethyl  Oxalacetate  on  Benzylidene-^-naphthyl- 
amine.  Syntheses  in  the  Naphthaquinoline  Group.  Louis  J. 
Simon  and  Charles  Mauguin  {Ann.  Chim.  Fhys.,  1908,  [viii],  13, 
361 — 395). — Mainly  a  resume  of  work  previously  published  (compare 
Abstr.,  1904,  i,  521,  812;  Abstr.,  1906,  i,  887,  888;  1907,  i,  725, 
963). 

In  the  condensation  of  ethyl  oxalacetate  with  benzylidene-)8- 
naphthylamine,  besides  the  compound  C25H25O5N,  there  is  produced  a 
small  quantity  of  a  substance,  C43H3g02N3,  small  needles,  m.  p.  94° 
(on  Maquenne  block),  to  which  the  authors  assign  the  constitution 
CH(CO,Et) CHPh 

c(:n-o,„h,)-c(:n-c,<,h,K-'    ;»  ^'  .  .  . 

When  2-phenyl-^-naphthaquinoline-3  :  4-dicarboxylic  anhydride  in 
ethereal  solution  is  treated  with  ammonia,  the  corresponding  imide, 

Ci9HiiN<^^>NH,  m.  p.  282°  is  formed. 

By  the  action  of  oxalacetic  acid  on  benzylidene-/8-naphthylamine, 
Dobner's  2-phenylnaphthaquinoline-4-carboxylic  acid  (Abstr.,  1889, 
411,  412),  but  not  the  di-acid,  is  formed.  E.  H. 
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Prasindones.  Friedrich  Kehrmann  and  R.  Schwarzenbach  {Ber.^ 
1908,  41,  472 — 481). — With  the  object  of  investigating  prasindones  of 
a  simpler  nature  than  those  studied  hitherto  (Kehrmann  and  Aebi, 
Abstr.,  1^99,  i,  526),  attempts  have  been  made  to  prepare  some  simple 
prasindones  by  way  of  the  condensation  products  of  4-amino-5-hydroxy- 
o-benzoquinone  (Kehrmann  and  Prager,  Abstr.,  1907,  i,  447)  with 
2-aminodiphenylamine  and  2-anilino-l-aminonaphthalene.  The  com- 
pounds obtained,  however,  were  stable  prasindone  hydrates,  the  inner 
anhydrides  of  which,  that  is,  the  prasindones  themselves,  could  not  be 
prepared.  It  is  therefore  evident  that  the  formation  of  the  prasindone- 
like  anhydride  is  intimately  connected  with  some  definite  constitution. 

4-Amino-5-hydroxy-o-benzoquinone  condenses  with  2-aminodiphenyl- 
amine in  the  presence  of  hydrochloric  acid,  yielding  small  quantities  of 
2-aminoaj90safranone  (Fischer  and  Hepp,  Abstr.,  1905,  i,  948),  the  prin- 
cipal product  formed  being  ^-amino-^-hydroxyjyhenylphenazonium  chloride, 
annexed  formula,  obtained  as  dark  brownish-red  crystals.  The  free  base, 
■^  CjgHjgONg,  obtained  from  the  chloride  on  treat- 

ment with  potassium  hydrogen  carbonate,  crys- 


OHj^      II         I     tallises  in   glistening,   reddish-brown  leaflets  or 

NHgl       \^    Jx       J     needles,    decomposing   above  300° ;   the   diacetyl 

^^  ^/    ^-^      derivative,  C22Hjy03N3,  crystallises  in  dark  green 

^v  needles   with    a   violet   reflex,    decomposing    at 

Vh     ri  about  290°     The  action  of  sodium  nitrite  on  a 

solution  of  the  base  in  sulphuric  acid  leads  to  the 

elimination  of  the  amino-group,  and,  on  subsequent  treatment  with 

sodium  nitrate,  2-hydroxyphenylphenazonium  nitrate  is  obtained  as  a 

reddish-brown,  crystalline  powder ;  the  corresponding  platinichloi^ide, 

(Cj8Hj30N2)2PtClg,      forms      small,      glistening,    dark     brownish-red 

crystals.     The  free    base   could    not   be  isolated ;    the    blue  solution 

obtained  by  treating  the  nitrate  with  sodium  carbonate  undoubtedly 

contains  the  prasindone  hydrate. 

2-Anilino-l-aminonaphthalene  condenses  with  4-amino-5-hydroxy- 
o-benzoquinone  in  the  presence  of  hydrochloric  acid,  yielding  the 
hydrochloride  of  an  aminonaphthaprasindoney  CggH^gONgCl,  isomeric 
with  s-amino^sorosindone  (Fischer  and  Arntz,  Abstr.,  1907,  i,  94); 
it  crystallises  in  bronzy  leaflets,  sometimes  in  green  leaflets  with  a 
metallic  lustre,  and  dissolves  in  alcohol,  forming  a  yellowish-  to  blood- 
red  solution  with  a  brick-red  fluorescence.  The  free  base,  having  the 
annexed  formula,  crystallises  in  dark  brown 
needles  with  a  metallic  lustre,  and  decom- 
poses above  320°.  The  violet  solution  of 
jOH  the  base  in  strong  sulphuric  acid  on  dilution 

with  ice  becomes  blue,  and  finally  brownish- 
TTri^^  ^NTT  ^®^'  from  which  solution  the  sulphate  separ- 
ates as  a  reddish-brown,  crystalline  powder. 
The  acetyl  derivative,  C24Hj^02N3,  crystallises  in  bluish-black  needles, 
m.  p.  342°.  The  base,  dissolved  in  sulphuric  acid,  is  converted  on 
treatment  with  sodium  nitrite  and  sodium  chloride  into  '^.-hydroxy- 
phenylnaphthaphenazomum  chloride,  obtained  as  a  reddish-brown, 
crystalline  powder ;  the  corresponding  nitrate,   C22H15O4N3,  crystal- 
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Uses  in  small,  yellowish-red  needles  ;  the  platinichloride, 

is  obtained  as  a  brick-red,  crystalline  powder.  The  chloride,  on  treat- 
ment with  sodium  carbonate,  yields  the  base,  which  from  analysis 
is  probably  2-hydroxyphenylnaphthaphenazonium  hydroxide^ 

n==zzz=c.ch:c.oh  . 

10  ^^NPh(OH):C-CH:CH  ' 
it  crystallises  in  long,  glistening,  almost  black  needles,  does  not  lose 
water  at  180 — 200°,  decomposes  above  300°,  and  forms  orange- 
coloured  salts  with  both  strong  and  weak  acids.  The  salts  with  strong 
acids  are  not  hydrolysed  in  aqueous  solution.  The  platinichloride  of 
the  acetyl  derivative,  {Q^fl^^02}^^,^iQ\Q,  is  obtained  as  a  brick- 
red,  crystalline  powder. 

The  reddish-brown  isomeride  derived   from  the  bluish-green  pras- 
indone    hydrate,    to    which    the    formula    I  was  assigned  previously 
(Kehrmann,  Abstr.,  1896,  i,  508),  is  better  represented  by  formula 
II,  since  it  shows  no  basic  properties  : 
OH  Ph 


I        I        N  II  NHPh 

I.       \/\^\/\        n.      \/\-o 

Ozil       I       A     J  0=1      j-NH- 


NH 


W.  H.  G. 


o-Amino-j9-hydroxydiphenylaraine.  Fritz  Ullmann  and 
Matsuo  Fukui  {Ber.,  1908,  41,  624 — 626). — A  mixture  of  o-phenylene- 
diamine  and  phenol  behaves  in  much  the  same  manner  as  a  mixture 
of  ^-phenylenediamine  and  phenol  (D.R.-P.  15915)  when  oxidised  with 
manganese  dioxide.  A  compound  of  an  indophenol  character  is 
deposited  in  the  form  of  crystals  with  a  coppery  lustre,  and,  when  these 
are  reduced  with  sodium  sulphide,  2-amino-4:'-hydroxydiphenylamine, 
NHg'CgH^-NH'CgH^'OH,  is  formed.  It  crystallises  from  dilute 
alcohol  in  large,  colourless,  flat  needles,  m.  p.  149*5°.  Its  solution  in 
hydrochloric  acid  is  readily  oxidised  by  ferric  chloride,  and  its  solution 
in  sodium  hydroxide  by  atmospheric  oxygen. 

Hydroxyphenylphenanthraphenazonium  chloride, 

^ii^8<:nci(C6H4-oh)^^«^4' 

obtained  by  condensing  acetic  acid  solutions  of  the  aminohydroxydi- 
phenylamine  and  phenanthraquinone  with  a  little  hydrochloric  acid, 
crystallises  from  dilute  acetic  acid  in  dark  brown,  glistening  needles. 
The  nitrate,  CggH^^O^Ng,  is  less  soluble,  and  forms  small,  red  crystals. 

^'-Hydroxy-2-phenylaziminobenzene,  C^gH^ONg,  obtained  by  the  action 
of  nitrous  acid  on  the  aminohydroxydiphenylamine,  forms  colourless 
crystals,  m.  p.  170°.  J.  J.  S. 

Formation  of  Indazole  Derivatives  from  ortho -Methylated 
Anilines.  Paul  Jacobson  and  L.  Hubee  {Ber.,  1908,  41,  660 — 671). 
— When   boiled  in  acid    solution,  diazotised   o-toluidines,    containing 
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substituting  nitro-groups  or  bromine  atoms  in  the  benzene  nucleus, 
undergo  ring  condensation,  forming  indazoles  (Noelting,  Abstr.,  1904, 
i,  690).  In  the  absence  of  negative  substituting  groups,  the  indazole 
formation  takes  place  to  only  a  very  small  extent  whether  in  acid, 
neutral  (Noelting,  loc.  cit.),  or  alkaline  (Bamberger,  Abstr.,  1899,  i, 
543)  solution.  The  present  authors  have  now  found  that  indazoles  are 
obtained  from  o-toluidines  in  good  yields,  which  do  not  contain 
negative  substituting  groups,  by  converting  the  base  into  the  iV^-nitroso- 
acyl-o-toluidine,    CfiH4Me']S"(N0)'C0K,    and    gently   heating   this    in 

benzene,  when  the  indazole,   CgH^<C     >t^^  ^^  CgH4<CX__^N,  and 

the  acid,  R'COgH,  are  formed.  The  indazoles  are  obtained  in  yields  equal 
to  20 — 25%  of  the  acylnitrosoamines. 

Benzoyl-o-tohjlnitrosoamine,  CgH^Me'NBz'NO,  prepared  by  the 
action  of  nitrous  acid  on  benzo-o-toluidide  suspended  in  glacial  acetic 
acid,  forms  a  yellow,  crystalline  mass,  m.  p.  62 — 63°  (decomp.), 
detonates  when  heated  on  platinum,  decomposes  gradually  at  the 
ordinary  temperature,  yields  a  sublimate  of  yellow  needles,  and  couples 
with  a-naphthol  in  alkaline,  or  with  a-naphthylamine  in  acetic  acid, 
solution.  When  heated  with  alcohol,  or  more  slowly  at  the  ordinary 
temperature,  it  yields  benzo-o-toluidide,  but  in  anhydrous  chloroform 
or  benzene  solution  it  develops  heat  and  forms  benzoic  acid  and 
indazole.  This  forms  a  stable,  white,  amorphous  silver,  C^H^NgAg, 
and  a  crystalline  mercuric,  {QrjU^^^g,  derivative. 

Acetyl-\-m-xylylnitrosoamine,OQB.^e^'^ Kg'^0 ,  crystallises  in  yellow 
plates,  m.  p.  62 — 63°,  and  couples  slowly  with  alcoholic  a-naphthol, 
forming  a  red  dye,  but  not  with  a-naphthylamine.  When  boiled  with 
benzene,  it  forms  acetic  acid  and  7-methylindazole,  CgHgNg,  which 
separates  from  light  petroleum  in  crystals,  m.  p.  138°,  or  from  water  in 
long,  colourless  needles,  yields  a  white  sublimate,  has  an  odour 
resembling  iodoform,  volatilises  in  a  current  of  steam,  and  forms  a 
yellow,  crystalline  m^roso-derivative. 

5-Methylindazole  was  obtained  in  the  same  manner  from 
as-m-xylidine. 

Since  phenylenediazosulphide,  CgH^-C^-j^^N,  on  prolonged  heating 
yields  diphenylene  disulphide,  CgH^^v^^/^CgH^,  if  indazole  has  the 
constitution   CgH^\ >|^^>  it  might  be  expected  when    heated    to 

yield  nitrogen  and  9  :  10-dihydroanthracene,   CgH4<^pTT^!^CgH4.     It 

is  found,  however,  that,  when  heated  with  copper  powder  at  270 — 290°, 
indazole  yields  ammonia  and  a  substance, 

CeH,<J^C,H2<J^0,H,<V^NH  (?), 

which  crystallises  from  aniline  in  yellow  prisms,  m.  p.  318 — 319° 
(corr.),  is  soluble  in  concentrated  hydrochloric  or  sulphuric  acid,  and  is 
not  attacked  by  acetic  anhydride  or  methyl  iodide  or  sulphate,  but  on 

/ 
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treatment  with  nitric  acid,  D  1'48,  yields  a  trijiitroderivsitive, 

C,,H,N,(N02)3, 
crystallising  in  scarlet  prisms,  commencing  to  sinter  at  320°. 

When  heated  with  copper  powder  at  280°,  7-methylindazole  yields  a 
yellow  condensation  2^'^oduct,  which  could  not  be  purified,  whilst 
5-methylindazole  gave  only  resins. 

Indazole  remains  unchanged  when  boiled,  or  heated  under  pressure 
at  200°,  with  glacial  acetic  acid  and  zinc  oxide  (compare  Plancher, 
Abstr.,  1902,  i,  640;  Plancher  and  Caravaggi,  Absfcr.,  1905,  i,  298; 
Plancher  and  Ciusa,  Abstr.,  1907,  i,  80).  G.  Y. 

Influence  of  Hydroxyl  Ions  on  Azo-coupling.  Gustav  Heller 
(J.  pr.  Chem.,  1908,  [ii],  77,  189— 192).— It  was  found  previously 
(Abstr.,  1907,  i,  800)  that  the  action  of  diazobenzene  chloride  on 
anthranil  in  sodium  carbonate  solution  leads  to  the  formation  of 
trisbenzeneazophenol.  The  further  investigation  of  the  reaction  has 
shown  that  in  the  absence  of  anthranil  only  bisbenzeneazophenol  and 
small  amounts  of  benzeneazophenol  are  formed,  and  that  trisazo- 
compounds  are  not  formed  by  the  action  of  diazotised  p-  or  o-toluidine 
on  anthranil.  On  the  other  hand,  trisbenzeneazophenol  is  formed  by 
the  action  of  diazobenzene  chloride  on  phenol  in  presence  of  a  free 
alkali,  or  by  the  action  of  diazobenzene  chloride  on  methylanthroxan 
or  other  bases,  such  as  quinoline,  but  not  on  pyridine  or  diethylamine. 
Hence  it  is  concluded  that  the  trisazo-compound  is  formed  from 
diazobenzene  chloride  in  consequence  of  the  conversion  of  a  part  of 
this  into  phenol,  and  the  coupling  of  the  phenol  with  unchanged  diazo- 
chloride  under  the  influence  of  hydroxyl  ions.  The  reaction  is  found, 
moreover,  to  depend  on  the  concentration  of  the  hydroxyl  ions ; 
when  this  increases  above  a  certain  limit,  the  formation  of  the  trisazo- 
compound  ceases  and  there  ensues  another  reaction,  which  is  still  to 
be  investigated.  G.  Y. 

Replacement  of  the  Sulphonic  by  the  Cyano-  and  Carboxyl 
Groups  in  Azo-compounds.  Martin  Lange  (D.H.-P.  189935  and 
191838). — The  azo-derivatives  of  /3-naphthol-3  : 6-disulphonic  acid 
when  heated  with  an  aqueous  solution  of  cyanide  exchange  the 
sulphonic  group  in  position  3  for  a  cyano-group. 

Sodium  m.-xylene-A'-azo -  'i-cyaiw-p-naphthol-^ -8ulpho7iate, 
CgH3Me2-N2-CioH5(OH)(CN)-S03Naor 

C6H3Me2-N2H:CioH50(CN)-S03Na, 
separates  in  sparingly  soluble,  glistening  crystals  on  heating  sodium 
m-xylene-4:-azo-^-naphthol-3:6-disulphonate  with  aqueous  sodium 
cyanide  at  60—90°. 

Sodium  \)-nitrohenzeneazo-3-cya7io-P-naphthol-Q-sul2)honate, 
N02-C6H4-N2-CioHj,(OH)(CN)-SO,lS"aor 

N02-C^H4-N2H:Ci,H50(CN)-S03Na, 
prepared  in  a  similar  luanner  from  sodium  ^^-nitrobenzeneazo-yS- 
naphthol -3 :  6-disulphonate,  separates  in  well-defined  needles  with  a 
metallic  lustre.  These  new  azo-derivatives  dye  wool  in  darker  shades 
then  the  original  azo-disulphonates. 

The    foregoing    cyanoazo-derivatives    when    boiled    with  aqueoua 
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sodium  hydroxide  undergo  hydrolysis  and  become  converted  into  the 
corresponding  carboxyl  compounds.  The  production  of  the  carboxyl 
derivatives  can  be  effected  in  oue  operation  by  boiling  the  azo- 
derivatives  of  j8-naphthol-3  : 6-disulphonic  acid  with  aqueous  sodium 
cyanide  arjd  hydroxide. 

Sodium  m.-xylene-i'-azo-^-carhoxyP-naphthol-Q-sulphonate, 
C6H3Me2-N2-CioH5(OH)(C02H)-S03Na, 
and    six    other    azo-derivatives    of    sodium    3-carboxy-^-naphthol-6- 
sulphonate  are  described  in  the  patent.  G.  T.  M. 

Electrolytic  Preparation  of  Hydrazo-compounds.  Friedrich 
Darmstadter  (D.R,.-P.  189312). — The  conditions  necessary  for  the 
electrolytic  reduction  of  nitrobenzene  to  hydrazobenzene  are  efficient 
agitation,  considerable  excess  of  current,  and  suitable  concentration  of 
alkali  hydroxide  or  salt.  Nitrobenzene  (100  grams)  is  suspended  in 
1  litre  of  3%  sodium  hydroxide  contained  in  the  cathode  cell ;  the 
anode  liquid  is  5%  to  10%  aqueous  sodium  hydroxide.  The  electrodes 
are  preferably  of  iron  or  nickel,  and  150%  to  200%  of  the  calculated 
current  is  sent  through  the  cell  with  a  current  density  of  two  to  three 
amperes  per  square  dcm.  of  cathode.  The  cathode  solution  is 
thoroughly  agitated.  In  this  way,  the  nitrobenzene  is  almost  entirely 
reduced  to  hydrazobenzene,  and  the  latter  is  separated  from  a  small 
proportion  of  azoxybenzene  by  the  action  of  hydrochloric  acid,  which 
transforms  the  hydrazo-derivative  into  soluble  benzidine  hydro- 
chloride. 

The  reduction  of  o-nitrotoluene  or  o-nitroanisole  when  effected  in  the 
foregoing  manner  leads  to  the  production  of  tolidine  or  dianisidine. 

G.  T.  M. 

Protein  Nomenclature.  (Report  of  a  Joint  Committee  of  the  Amer. 
Physiol.  Soc.  and  the  Amer.  Soc.  of  Biol.  Chemists.  Signed  by 
R.  H.  Chittenden,  O.  Folin,  W.  J.  Gies,  W.  Koch,  T.  B.  Osborne, 
P.  A.  Levene,  J.  A.  Mandel,  A.  P.  Mathews,  and  L.  B.  Mendel. 
Proc.  Amer.  physiol.  Soc,  1907 — 8,  xxvii. — xxx.  ;  Amer.  J. 
Physiol,  21). — The  term  Protein  as  a  class  name  is  accepted.  The 
following  are  the  main  points  of  difference  between  this  report  and  that 
of-the  English  Committee  which  considered  the  subject  (see  Proc, 
1907,  23,  55). 

The  term  albuminoid  is  retained  for  the  collagen  keratin  group.  The 
class  of  phospho-proteins  (caseinogen,  vitellin)  is  transferred  to  the  sub- 
division of  conjugated  proteins.  The  following  five  additional  groups  are 
inserted  at  various  places  :  (1)  Glutelins,  vegetable  proteins  soluble  in 
dilute    alkali.    (2)    Tfie  alcohol-soluble  proteins   of   vegetable   origin. 

(3)  Coagulated  proteins,  the   result   of  the  action  of   heat  or  alcohol. 

(4)  Lecitho-proteins.  (5)  Proteans,  insoluble  products  which  result 
from  the  incipient  action  of  water,  very  dilute  acids,  or  enzymes. 

W.  D.  H 

Union  of  the  Serum  Proteins  with  Alkali.  Lawrence  J. 
Henderson  {Amer.  J.  Physiol.,  1908,  21,  169 — 172). — Some  experi- 
ments are  recorded  on  the  assumption  that  the  serum  proteins  behave 
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with  alkalis  like  simple  substances.  They  indicate  the  magnitude  of 
the  union  in  very  faintly  alkaline  solutions.  The  matter  is  treated  in 
a  preliminary  manner,  the  object  of  the  work  being  to  elucidate 
carbon  dioxide  transport  in  the  blood  ;  Zuntz  believes  that  the  passing 
off  of  this  gas  involves  a  transfer  of  sodium  from  carbon  dioxide  to 
protein.  W.  D.  H. 

Leucine  Fraction  from  Protein  Hydrolysis.  Felix  Ehrltch 
and  Adolf  Wendel  (Biochem.  Zeitsch.,  1908,8,  399 — 437). — Determin- 
ations of  the  optical  rotation  in  hydrochloric  acid  of  leucine,  obtained 
by  the  hydrolysis  of  proteins,  have  yielded  numbers  varying  between 
[a]D-l-16-9°  and  [aj^  +18-9°,  whereas  Fischer's  synthetic  active 
leucine  has  [ajp  +15*6°.  This  is  due  to  the  fact  that  the  leucine 
from  protein  hydrolysis  has  not  yet  been  obtained  pure.  It  has  been 
shown  already  that  the  leucine  fraction  contains  an  isoleucine,  from 
which  it  can  be  separated  by  taking  advantage  of  the  fact  that  the 
copper  salt  of  isoleucine  is  soluble  in  methyl  alcohol,  whereas  that  of 
leucine  is  insoluble.  By  the  simple  extraction  with  methyl  alcohol, 
the  separation  is  not,  however,  complete,  an  insoluble  residue  is  left 
containing  large  quantities  of  leucine  and  small  quantities  of  iso- 
leucine.  On  decomposing  this  residue  with  hydrogen  sulphide,  re- 
converting into  the  copper  salts,  and  re-extracting  with  methyl  alcohol, 
a  further  separation  is  effected,  and  by  repetition  of  this  process  a 
pure  leucine  can  be  obtained  finally  from  several  proteins  with  a 
rotatory  power  agreeing  Avith  that  of  the  synthetic  substance. 

In  all  cases  of  protein  hydrolysis,  the  methyl-alcoholic  extract 
contained,  besides  zsoleucine,  valine.  The  separation  of  these  two  sub- 
stances presents  very  great  difficulties,  owing  to  the  similar  solubilities 
both  of  the  free  acids  and  their  copper  salts.  By  treating  the  acids 
with  baryta  water  under  pressure,  the  valine  was  completely 
racemised,  whereas  the  d-isolencine  was  about  half  converted  into 
d-allo-iso\e\icme,  that  is,  a  stereoisomeric  substance  which  is  not  the 
optical  antipode  of  the  original  body.  The  c?-^- valine  yielded  a  copper 
salt  which  was  much  less  soluble  than  that  of  the  optically  active 
substance  both  in  methyl  and  ethyl  alcohols.  By  extracting  the 
copper  salts  of  the  racemised  acids  with  alcohols,  the  valine  can  be 
nearly  completely  separated  from  the  leucines.  On  subjecting  to 
yeast  fermentation,  the  free  acids,  obtained  by  the  employment  of 
this  method  of  separation,  nearly  pure  ^valine,  and  d-ctllo -lencine 
can  be  obtained  both  from  casein  and  yeast.  The  Z-valine  obtained 
from  yeast  gave  [a]D-2762°  (in  hydrochloric  acid);  ^valine 
prepared  by  E.  Fischer  gave  [ajo- 28*40°.  The  d-allo-isoieucme 
from  the  same  source  gave  [a]D-35-7°,  also  in  20%  hydrochloric 
acid.  S.  B.  S. 

Elementary  Composition  of  Different  Caseinogens.  Franz 
Tangl  and  J.  Cs6kas  {Pfluger'e  Archiv,  1908,  121,  534—549).— 
Analyses  of  the  caseinogen  prepared  by  Hammarsten's  method  from 
the  milk  of  the  cow,  buffalo,  sheep,  goat,  horse,  and  ass  are  given ; 
they    show    slight   differences,    which   are   considered    to   prove   that 
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caseinogen  is  a  different  substance  in  different  milks,  and  to  confirm 
what  has  been  found  by  the  precipitin  reaction.  Tiie  closer  the 
biological  relationships  between  the  different  animals  on  the  list 
the  closer  is  the  correspondence  in  ultimate  analysis  of  the  caseinogens. 

W.  P.  H. 

Hsematin ;  Salts,  Esters,  and  Aniline  Derivatives  of  the 
Haematic  Acids,  and  Condensation  Products  of  the  Esters. 
William  Kuster  (with  F.  Lacour  and  A.  Nicole)  {Zeitsch.  physiol. 
Chem.,  1908,  54,  501—547.  Compare  Abstr.,  1905,  i,  622  j  1906, 
i,  337). — The  main  object  of  the  investigation  was  to  obtain  condensa- 
tion products  of  the  esters  of  hsematic  acid  which  might  show  a 
certain  resemblance  to  hsematin  itself. 

From  the  imide  of  tribasic  hsematic  acid, 
.CO-CMe 
'^CO-C-CH2-CH2-C02H  ' 
a  jwtassiuon  salt,  CgHgO^NK,  needles,  decomposing  at  212°,  a  basic 
lead  salt,  and  a  silver  salt,  CgH^O^NAgg,  have  been  prepared. 

The  esterification  of  the  monobasic  hsematic  acid,  CgHgOg,  with 
dilute  alcoholic  hydrochloric  acid  produces  a  mixture  of  esters ;  the 
chief  constituent  (70%)  of  this  mixture,  soluble  in  sodium  carbonate, 
is  methyl  dihydrogen  haematate,  C02H'CMe*.C(C02H)*CH2*CH2'C02Me, 
b.  p.  173 — 176°/11  mm.,  from  which  a  crystalline  calcium  salt, 
CgHjoO^^Ca,  an  amorphous  silver  salt,^C9H^QO(5Ag2,  and  an  amorphous 
ammonium  salt,  CgHjgOj.Ng,  were  obtained.  Besides  the  acid  methyl 
ester,  there  are  formed  simultaneously  smaller  quantities  of  methyl 

anhydrohaematate,      O^^pQ^CsH^'COgMe,     and     normal    trimethyl 

hsematate.  The  last  two  substances  are  separated  by  passing  dry  am- 
monia gas  into  the  ethereal  solution,  when  the  anhydride  ester  combines 
with  two  molecules  of  ammonia,  and  is  precipitated  as  the  amorphous 
substance,  CgH^gOgNg,  which  is  regarded  as  the  ammonium  salt  of 
monomethy  I  haematate  amide,  and  which  is  converted  by  acidification  of 
its  aqueous  solution  into  the  acid  methyl  ester  already  described. 
Trimethyl  haematate,  C^Hj^Og,  b.  p.  300 — 301°/760  mm.  and 
165 — 167°/10  mm., is  formed  in  small  quantity  (12%)  by  the  esterifica- 
tion with  alcohol  and  hydrochloric  acid,  and  is  not  precipitated  by 
ammonia  from  its  ethereal  solution  ;  it  is  formed  quantitatively  from 
silver  hsematate  and  methyl  iodide. 

The  corresponding  ethyl  esters  were  prepared  in  a  similar  manner, 
although  not  so  readily.  Ethyl  dihydrogen  haematate,  CjQHj^Og, 
b.  p.  165°/10  mm.,  was  freed  from  unchanged  acid  by  fractional 
distillation  ;  its  composition  corresponded  with  that  of  an  anhydride, 
CgoHogOjj,  but  molecular  weight  determinations  indicate  that  it  is  an 
equimoleculer  mixture  (of  constant  boiling  point)  of  the  ester  CjQHj^Og 
and  the  anhydride  ester,  CjoH^gOg.  The  salts,  CioHjgOgCa,  CioHjgOgPb, 
and  C/joHjgOgAgg,  were  analysed.  By  combination  with  ammonia,  a 
substance,  CgoHggOj^N^,  is  formed.  As  in  the  case  of  the  correspond- 
ing methyl  derivative,  the  ethyl  ester  of  anhydrohsematic  acid, 
CjQHjgOg,  could  only  be  isolated  as  the  ammonia  additive  product, 
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C^oHjgO^No,  which  passes  by  the  evaporation  of  its  aqueous  solution 
into  diammonium  ethyl  haematate,  QO^¥A,*Cr^,.{QO^Yi^^.  The  triethyl 
ester  of  hrematic  acid  (unlike  the  trimethyl  ester)  cannot  be  prepared 
by  hydrochloric  acid ;  there  is  formed  instead  hydrogen  diethyl 
haematate,  C02H-C5H.(C02Et)2,  b.  p.  179—180715  "mm.  Triethyl 
haematate,  Q^fi^jd^,  b.  p.  191719  mm.,  is,  however,  obtainable  from 
the  silver  salt  and  ethyl  bromide. 

The  methyl  ester  of  haematic  acid  imide, 

NH<^^>C5H7-C02Me, 

b.  p.  170 — 172710  mm.,  separates  from  water  in  needles,  m.  p.  64°, 
and  is  prepared  by  treating  the  silver  salt,  C8HK04NAg2,  with  methyl 
iodide  and  distilling  the  product  under  diminished  pressure,  or,  more 
conveniently,  by  heating  the  ammonia  additive  product  of  methyl 
dihydrogen  haematate,  CgH^gOg,  or  of  the  anhydride  ester,  CfiHjQOg ; 
one  molecule  of  ammonia  is  then  eliminated  (the  corresponding 
additive  product  of  the  free  acids  loses  both  molecules  of  ammonia 
when  heated).     The  ethyl  ester  of  haematic  acid  imide, 

NH<^'^>C5H^-C02Et, 

b.  p.  195710  mm.,  is  a  viscid  oil,  and  can  be  prepared  according  to 
both  the  methods  employed  for  the  methyl  ester. 

The  intramolecular  condensation  of  the  esters  was  next  attempted 
with  the  view  of  producing  some  such  change  as  the  following  : 
CO-OR     HCHa'C-COgH  _       CO-CH2-C-C02H 
CHg CH2 C-COgH      "^    CH2-CH2-C-C02H' 

By  heating  the  ester  ^2Q^2fP\\  (^^^  ^lo-^u^e)  ^^^^  sodium  ethoxide, 
a  small  quantity  of  a  substance,  CjgHgoOjQ,  m.  p.  146—147°,  was 
obtained,  which  yielded  with  dry  ammonia  a  substance,  0^8^20^10-^2* 
No  further  elimination  of  alcohol  could  be  achieved.  By  using  a  larger 
proportion  of  sodium  ethoxide,  a  substance,  b.  p.  175 — 178714  mm., 
was  obtained,  to  which  the  formula  0^8-^40^26  ^^  assigned;  this  is 
regarded  as  being  formed  by  the  elimination  of  three  molecules  of 
alcohol  and  one  of  water  from  three  molecules  of  the  ester 
CgoHggOji ;  no  molecular  weight  determination  is  given.  By  the 
action  of  sodium  methoxide  on  the  methyl  ester,  C^^HjoOg,  a  minute 
quantity  of  a  substance,  m.  p.  189°,  was  obtained,  which  probably 
represents  the  desired  cyclic  condensation  product,  CgHgOg,  re- 
presented above. 

By  addition  of  aniline  to  the  ethereal  solution  of  the  acid,  CgHgO^, 
the  aniline  salt  of  haematic  anilide,  C20H02O5N2,  m.  p.  86 — 87°,  is 
obtained,  which,  on  boiling  with  water,  is  transformed  into  a  substance, 
Cj^Hj^OgN,  m.  p.  110°,  probably  haematic  anilide,  and  more  readily 
to  anilhaematic  acid,  Cj^HjgO^N,  m.  p.  120°. 

The  ammonium  salt  of  monomethylhaematic  anilide,  Cj^HooO^Ng, 
m.  p.  132—133°,  and  methyl  anilhaematate,  OyTl-^^P^,  kq.  P- 
47 — 48°,  were  prepared  in  a  similar  manner  from  monomethyl- 
hiematate.  G.  B. 
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Structural  Changes  in  Organic  Chemistry.  Marc  Tiffeneau 
(Chem.  Zentr.^  1908,  i,  112 — 113  ;  from  Rev.  gen.  Sci.  pur.  appl.,  1907, 
18,  583 — 594). — A  theoretical  paper  dealing  with  the  changes  in  the 
"  carbon  skeleton  "  through  the  wandering  of  a  carbon  radicle.  Such 
structural  transformations  are  divided  into  two  groups,  as  taking 
place  in  a  stable  or  in  an  unstable  molecule.  In  the  first  group  are 
placed  those  changes  which  involve  the  formation  of  a  more  stable 
molecule ;  for  instance,  the  change  of  a  carbylamine  into  a  primary 
amine.  The  second  group  is  considered  to  be  due  to  the  setting  free 
of  valencies  caused  by  the  interaction  of  one  or  more  elements  in  the 
molecule ;  the  freed  valencies  only  being  satisfied  through  a  molecular 
rearrangement.  This  last  group  is  subdivided  into  two  classes  :  {a) 
carbon  wandering,  owing  to  the  setting  free  of  two  valencies  on  the 
same  element ;  an  example  being  the  change  of  diphenylchloroethylene 
into  tolane  and  the  Beckmann  intramolecular  change.  {b)  Carbon 
wandering,  due  to  the  setting  free  of  two  valencies  on  two  neighbouring 
or  distant  elements ;  for  instance,  the  pinacolin  transformation  and 
the  Auwers  transformation.  The  author  points  out  that  the  wandering 
of  an  aryl  radicle  only  takes  place  when  the  compound  contains  an 
OH  group  attached  to  the  same  carbon  atom  as  the  wandering  group, 
which  is  not  split  off  during  the  change  : 

K-CPh(OH)-CHI-R'  -  HI  =  H-CO-CHPh-K'. 

I j^  J.  V.  E. 

Applications  of  Grignard's  Reaction.  Alexander  McKenzie 
{Brit.  Assoc.  Report,  1907,  77,  273— 298).— A  detailed  account  of  the 
reactions  to  which  Grignard's  reagent  is  applicable,  and  of  the 
theoretical  considerations  underlying  these  reactions.  T.  H.  P. 

Boiling  Point  of  ^soButane.  William  A.  Noyes  (/.  Amer.  Chem. 
aS'oc,  1908,  30,  142 — 143). — zsoButane,  prepared  by  the  reduction  of 
isobutyl  iodide  with  zinc  and  dilute  alcohol,  has  b.  p.  -  ll'5°/760  mm. 
The  hydrocarbon  (b.  p.  0°)  obtained  by  Mabery  from  America^n 
petroleum  (Abstr.,  1897,  i,  389)  and  regarded  by  him  as  isobutane 
was  not  this  substance^  but  probably  7^-butane.  E.  G. 

Relative  Volatility  of  Certain  Groups  of  Mixed  Carbon 
Compounds.  Louis  Henry  {Bull.  Acad.  ray.  Bdg.,  1907,  842 — 855. 
Compare  Abstr.,  1907,  i,  1102).— The  boiling  points  of  series  of 
disubstituted  ethane  compounds  represented  by  the  general  formulae 
CHaR-CHgR,  CHgR-CHgR'  and  CHgR'-CHgR'  are  compared. 

In  certain  cases  the  boiling  point  of  the  mixed  compound  is  the 
arithmetic  mean  of  the  boiling  points  of  the  corresponding  simple 
compounds.     This  is  the  case  whpn  R  and  R'  represent  chlorine  and 
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bromine,  fatty  acid  radicles  of  similar  structure,  isomeric  fatty   acid 
radicles,  methoxy-  and  ethoxy-groups,  or  bromine  and  the  ethoxy -group. 

The  boiling  point  of  the  mixed  compound  is  higher  than  the  mean 
of  the  boiling  points  of  the  simple  compounds  when  R  and  R'  represent 
the  hydroxy!  and  amino-group,  or  chlorine  and  the  acetyl  group. 

Finally,  the  boiling  point  of  the  mixed  compound  is  lower  than  the 
mean  of  the  boiling  points  of  the  simple  compounds  when  E-  and  R' 
represent  bromine  and  hydroxyl,  hydroxyl  and  ethoxyl,  or  ethoxyl  and 
the  amino-group. 

The  differences  between  the  three  groups  of  comparable  compounds 
are  attributed  to  the  circumstance  that  certain  substituting  groups  do 
not  appreciably  alter  the  degree  of  association  in  the  liquid  state, 
whilst  other  groups  exert  a  marked  effect,  the  extent  of  the  influence 
varying  considerably  from  one  substituting  group  to  another. 

H.  M.  D. 

Chloroform  and  Acetone.  David  B.  Dott  (/.  Soc.  Chem.  Ind., 
1908,  27,  6,  271). — The  formation  of  chloroform  from  ethyl  alcohol  is 
shown  to  be  best  indicated  by  3C2HgO-i-8Ca(OCl)2- 2CHCl3  + 
3CaC03+C02+ SHgO+SCaClg.  and  the  equation  generally  given  for 
the  formation  of  chloroform  from  acetone,  2CO(CH3)„  + 3CaOCl2  = 
2CHCl3  +  (CH3-C02)2Ca  +  2Ca(OH)2,  agrees  well  with  results  found. 
The  observation  of  Finnemore  and  Wade  (Trans.,  1904,  86,  938),  that 
a  small  proportion  of  ethyl  chloride  is  formed  in  preparing  chloroform 
from  ethyl  alcohol,  is  confirmed.  When  purifying  acetone,  it  is 
advisable  to  avoid  treatment  with  mineral  acids  or  other  methods 
likely  to  cause  formation  of  condensation  products,  such  as  mesityl 
oxide,  phoione,  or  mesitylene,  which,  although  shown  by  about  7% 
distilling  above  68°,  do  not  affect  the  iodoform  or  other  methods  of 
estimation.  A  rise  of  temperature,  117°,  is  observed  when  two 
molecular  proportions  of  chloroform  are  mixed  with  one  molecular 
proportion  of  acetone,  and  the  resulting  mixture  distils  for  the  most 
part  above  the  b.  p.  of  either  constituent.  J.  V.  E. 

Oxidation  of  Ethyl,  Propyl,  tsoButyl,  and  Amyl  Alcohol 
by  a  Contact  Process,  E.  I,  Okloff  (./.  Buss.  Phys.  Chem.  Soc, 
1908,  40,  203—215.  Compare  this  vol.,  i,  77).— A  stream  of  dry  air 
is  saturated  with  the  vapour  of  the  given  alcohol,  and  then  passed 
through  a  heated  tube  containing  freshly-reduced  copper  gauze.  As 
in  the  case  of  methyl  alcohol,  c^.cjv'^  is  a  constant,  and  for  ethyl  alcohol 
=  0-0003— 000024;  for  isobutyl  alcohol  =  00004~0-00045  ;  for  amyl 
alcohol  =  00005— 000048;  for  propyl  alcohol  =  0-00107.  The  pro- 
ducts of  oxidation  are  carbon  mon-  and  di-oxides,  both  saturated 
and  unsaturated  hydrocarbons,  aldehydes  (chiefly),  and  very  small 
quantities  of  acids  and  ketones.  In  the  case  of  propyl  alcohol, 
when  the  conditions  are  such  that  the  copper  is  heated  without  the 
application  of  external  energy,  an  almost  exactly  theoretical  quantity 
of  air  is  needed  for  the  oxidation,  but  with  ethyl,  ?sobutyl,  and  amyl 
alcjhols  an  excess  of  air  must  be  employed.  When,  however,  in  all 
these  cases  the  concentration  of  the  alcohol  is  near  the  theoretical, 
there  is  no  spontaneous  rise  in  the  temperature  of  the  copper  ;  this 
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beiog  due  to  the  fact  that  side  by  side  with  the  exothermic  reaction 
of  oxidation  there  is  also  an  endothermic  reaction  of  decomposition 
(very  slight  in  the  case  of  propyl  alcohol)  of  the  alcohol  into  water  and 
unsaturated  hydrocarbons,  and,  in  order  to  maintain  the  exothermic 
character  of  the  reaction,  it  is  necessary  to  have  an  excess  of  air, 
which  oxidises  the  carbon  monoxide  with  development  of  heat.  Detailed 
tables  of  the  products  obtained  for  each  of  the  alcohols  are  given. 

Z.  K. 

Action  of  Organo- magnesium  Haloids  on  Bthylidene- 
acetone.  A.  Gry  {Bull.  Soc.  c/dm.,  1908,  [ivj,  3,  377— 381).— This 
work  was  undertaken  with  the  view  of  synthesising  and  investigating 
tertiary  alcohols  containing  an  ethylenic  linking.  The  results  have 
been  in  part  anticipated  by  those  of  Kohler  (Abstr.,  1907,  i,  1050), 
bat  the  latter  author  by  using  excess  of  the  Grignard  reagent 
obtained  as  the  principal  products  the  corresponding  saturated 
ketones,  whereas  when  the  quantities  of  ethylideneacetone  and  organo- 
magnesium  haloid  used  are  equimolecular  the  principal  product  is  tfie 
corresponding  tertiary  olefinic  alcohol.  These  alcohols  undergo 
dehydration  when  treated  with  the  ordinary  acetylating  reagents,  and 
the  hydrocarbons  described  below  were  obtained  in  this  way.  These 
are  colourless,  resemble  light  petroleum  in  odour,  and  give  precipi- 
tates with  aqueous  solutions  of  mercuric  chloride. 

Dimethyh'soallylcarbinol,  CHMelCH-OMeg-OH,  b.  p.  79-807 
145  mm.,  D*^  0-8154,  D"-^  0-8347,  7c-^  1-4302,  obtained  by  the  action 
of  magnesium  methyl  iodide  on  ethylideneacetone,  is  a  colourless, 
mobile  liquid  (compare  Pavvlowsky,  Abstr.,  1872,  1093),  and  on 
dehydration  yields  a  hydrocarbon  which  may  be  identical  with 
Ipatieff's  trimethylallene,  CHMeiCICMeg.  h-Methyl-^^-hexene-h-ol 
{methylethijli&oalhjlcarbinol),  CHMelCH-CMeEb-QH,  b.  p.  72—73°/ 
60  mm.,  D"  0-8471,  Df  0-8360,  <-^  1-4268,  is  a  colourless  liquid 
with  a  pleasant,  fruity  odour.  On  dehydration,  it  yields  a  diethyhnic 
hydrocarbon,  b.  p.  107 — 109^,  which  may  have  the  formula 
CHMelCiCMe*  O^^^^,.  ht;- Dimethyl- ^^-hepiene-^-ol  {methyli&obutyli  so 
allylcarbinol),      CHMe:CH-CMe(OH)-CH^-CHMeo,     b.     p.     68—69°/ 

17  mm.,  DO  0-8105,  \yf  08281,  Uj,  1-4285,  similarly  obtained,  is  a 
pleasant- smelling  liquid,  h-q- Dimethyl -ii^^-octene-h-ol  [methylisoamyliso- 
allylcarbinol),  CHiMe:CH-CMe(OH)-CHo-CH2'CHMe2,  b.  p.  87—88°/ 

18  mm.  (decomp.),  D«  0-8442,  D^^^  0-8330,  n^  1-4368,  is  a  liquid  of 
insipidly  sweet  odour.  T.  A.  H. 

Action  of  Alkalis  on  Alkylene  Glycol-chlorohydrin  Ethers. 
Josef  Houben  (Ber.,  1908,  41,  1027-1029.  Compare  Hauben  and 
il'Uhrer,  this  vol.,  i,  73). — Polemical.  A  reply  to  the  criticisms  of 
Hoering  (this  vol.,  i,  119).  W.  H.  G. 

Density,  Refractive  Index,  Surface  Tension,  and  Viscosity 
of  Various  Mixtures  of  Glycerol  and  Water  at  18°.  Pablo 
MARTfNEz-STRONG  {Anal.  Fis.  Quim.,  1908,  6,  75 — 77). — The  following 
table  shows  the  results  of  the  measurements  : 

y  2 
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Surface 
tension, 

Viscosity. 

Relative 

Refractive 

number 

No.  of 

Composition. 

density. 

index. 

of  drops. 

seconds.            ;u. 

Water 

1-0000 

1-3277 

102 

105            10000 

10  per  cent. 

glycerol 

1-0295 

1-3390 

106 

134            1-3137 

20 

5  J 

10681 

1-3528 

110 

170            1-7197 

30 

1-0860 

1-3650 

114 

245             2-534 

40 

1-1094 

1-3787 

119 

345             3-6451 

50 

}  ) 

1-1340 

1-3891 

124 

476            5  4108 

60         „ 

)  J 

1-1602 

1-4020 

130 

640            7-0716 

70 

1-1860 

1-4129 

136 

1258           14-2094 

80 

}  J 

1-2142 

1-4386 

147 

4165          48-1632 

90 

1-2330 

1-4529 

158 

6900           81-0256 

Glycerol  .... 



1-2599 

1-4650 

172 

64800        777-5382 

The  surface  tcDsion  was  determined  by  means  of  a  Duclaux  pipette, 
which,  when  filled  with  water  at  15°,  delivered  100  drops.  The  viscosity- 
was  measured  by  an  Ostwald  viscosimeter.  fx  is  the  coefficient  of 
viscosity.  W.  A.  D. 

Derivatives  of  Bpichlorohydrin.  Emanuale  Patern6  and 
Masaniello  Cingolani  {Gazzetta,  1908,  38,  i,  243 — 247;  Atti  R. 
Accad.  Lincei,  1908,  [v],  17,  i,  237 — 241). — The  authors  have  investi- 
gated the  properties  and  derivatives  of  epichlorohydrin  cyanate  (compare 
Thomsen,  Abstr.,  1879,  217),  which  can  be  obtained  by  the  action  of 
either  cyanic  acid  or  potassium  cyanate  on  epichlorohydrin.  When 
potassium  cyanate  is  employed,  it  is  probable  that  an  additive 
compound  is  formed,  which  is  hydrolysed  immediately,  yielding  potass- 
ium hydroxide  ;  the  latter  then  acts  on  some  of  the  epichlorohydrin, 
giving  potassium  chloride  and  glycerol,  so  that  half  of  the  epichloro- 
hydrin is  destroyed.  The  maximum  yield  of  epichlorohydrin  cyanate 
obtained  is  about  37%  of  the  theoretical  amount. 

With  fuming  nitric  acid,  epichlorohydrin  cyanate  yields  a  nitro- 
derivative,  C^HjO^NgCl,  which  crystallises  from  water  in  shining 
needles,  m.  p.  70°,  and  is  a  nitroamine,  as  it  gives  a  hydrazine  on 
reduction.  The  hydrazine  could  not  be  isolated,  but  it  gives  a 
henzylidene  derivative,  CON'CgHgClO'NICHPh,  which  crystallises  from 
alcohol  in  yellow  plates,  m.  p.  191°.  Epichlorohydrin  cyanate  yields 
an  oily  m^ro50-derivative,  whilst  it  gives  isopropylamine  when  reduced 
with  sodium  in  alcoholic  solution. 

From  these  results,  it  is  concluded   that    epichlorohydrin  cyanate 

possesses  the  structure        ^       I  >C0.  m    rr   -d 

CMo      O  1.  tl.  ir. 


Organic  Polysulphides.  Beor  Holmberg  (Annalen,  1908,  359, 
81 — 99). — Whilst  the  organic  hydrosulphides,  sulphides,  and  di- 
sulphides  have  been  investigated  repeatedly,  little  is  known  as  to  the 
methods  of  formation  or  the  properties  of  the  organic  polysulphides. 
The  author,  therefore,  has  made  these  the  object  of  a  systematic 
study,  and  now  describes  the  results  obtained,  including  a  method  for 
the  pjeparation  of  organic  trisulphides  hitherto  formed  only  with 
gieat  difficulty. 
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Whilst  alkali  sulphides  unite  with  sulphur,  formiug  polysulphides, 
alkali  mercaptides  are  oxidised  by  sulphur  or  alkali  polysulphides  in 
aqueous  solution  at  the  ordinary  temperature.  Thus  potassium  ethyl- 
mercaptide,  when  shaken  with  sulphur  in  aqueous  solution,  yields 
ethyl  disulphide  and  only  small  amounts  of  polysulphides,  a  result 
obtained  also  by  treating  the  mercaptide  with  potassium  disulphide. 
Potassium  phenyl  sulphide,  on  the  other  hand,  although  oxidised  in 
the  same  manner  by  sulphur,  forming  phenyl  disulphide,  is  not 
attacked  by  potassium  di-  or  tri-sulphide,  and  is  oxidised  only  slowly 
by  potassium  tetrasulphide. 

Previous  authors  (Miiller,  J.  pr.  Ghem.^  1871,  [ii],  4,  40;  Klason, 
ihid.,  1877,  [ii],  15,  216;  Bottger,  Abstr.,  1884,  1282)  have  found 
that  ethyl  sulphide,  disulphide,  and  tetrasulphide  form  higher  poly- 
sulphides when  heated  with  sulphur  at  150 — 180°.  It  is  now  shown 
that  ethyl  disulphixle  unites  with  sulphur  in  absolute  alcoholic  solution 
if  saturated  with  anhydrous  ammonia  at  the  ordinary  temperature. 
Ethyl  dithioglycollate  under  the  same  conditions  forms  a  brownish-red 
solution,  from  which  the  unchanged  ester  and  sulphur  are  recovered 
on  evaporation.  When  shaken  with  aqueous  potassium  hydroxide^ 
potassium  sulphide,  and  sulphur,  ethyl  bromide  forms  an  oil  consisting 
chiefly  of  ethyl  disulphide  together  wiih  ethyl  sulphide  and  poly- 
sulphides (Spring  and  Demarteau,  Abstr.,  1889,  1110).  It  is  con- 
cluded that  such  reactions,  the  mechanism  of  which  is  discussed,  do 
not  throw  any  light  on  the  constitution  of  the  polysulphides. 

Mercaptans  react  with  sulphur  dichloride,  prepared  by  passing 
chlorine  into  an  ethereal  solution  of  disulphur  dichloride,  forming 
mixtures  of  several  products,  chiefly  di-  and  tetra-sulphides.  This  is 
in  agreement  with  Aten's  observation  (Ab^tr.,  1906,  ii,  157)  that 
sulphur  dichloride  is  partly  dissociated  even  at  low  temperatures. 

The  action  of  thionyl  chloride  on  mercaptans  in  cooled  ethereal 
solution  takes  place  almost  quantitatively  according  to  the  equation  : 
4R-SH  +  socio  =  RgSg  +  R2S3  +  H2O  +  2HC1.  The  di-  and  tri-sulphides 
are  separated  by  fractional  distillation.  Ethyl  trisulphide,  SgEtg,  is  a 
yellow,  strongly  refracting  oil,  b.  p.  84 — 85°/15  mm.,  and  has  the 
characteristic  odour  of  the  organic  sulphides. 

A  short  r^sum^  is  given  of  other  methods  of  forming  polysulphides 
described  by  previous  authors. 

Trithiodiacetic  acid,  83(0112* C02H)2,  formed  together  with  the 
disulphide  from  thioacetic  acid,  crystallises  from  water  in  white 
leaflets,  m.  p.  123-5 — 124°,  and  has  the  electrical  conductivity 
^=0*104;  the  lead  and  silver  salts  are  described. 

The  tetrasulphide  of  acetic  acid,  S4(OH2' 002X1)2,  prepared  by  the 
action  of  disulphur  dichloride  on  thiolacetic  acid  in  ethereal  solution, 
crystallises  in  prismatic  needles,  m.  p.  112*5 — 113°,  is  partly 
decomposed  with  separation  of  sulphur  on  titration  with  alkalis,  and 
yields  the  disulphide  when  boiled  with  water.  The  silver  and  lead 
salts  are  described.  Reduction  of  the  tetrasulphide  with  zinc  and 
sulphuric  acid  leads  to  the  formation  of  hydrogen  sulphide  and  thiol- 
acetic acid  ;  on  oxidation  with  bromine  in  aqueous  solution,  the  tetra- 
sulphide yields  sulphuric  and  sulphoacetic  acids.  The  ethyl  ester  is 
obtained  as  an  oil.  G.  Y. 
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Action  of  Magnesium  on  Ethyl  Bromoacetate,  .Robert 
Stolle  (Ber.,  1908,  41,  954— 955).— The  reaction  between  ethyl 
bromoacetate  and  magnesium  in  ethereal  solution  leads  to  the 
formation  of  ethyl  acetoacftate  and  of  ethyl  y-bromoacetoaretate 
(compare  Zeltner,  this  vol.,  i,  243).  C.  S. 

Vapour  Density  of  Propionic  Acid.  A.  Faucon  {Compt.  rend., 
1908,  146,  691—694.  Compare  this  vol.,  ii,  257).— Like  the  lower 
homologues  of  the  fatty  acids,  propionic  acid  has  an  abnormal  vapour 
density  at  its  boiling  point,  the  values  obtained,  using  Dumas'  method, 
being  3-75  and  3-80  at  148°,  3-58  and  3-60  at  152°,  3*39  at  160°,  2-98 
at  162°,  2-96  at  170°,  277  at  180°,  270  at  190°,  and  2-57  at  210°,  the 
theoretical  value  calculated  from  />  =  J//28-95  being  2*55.  The 
vapour  density  of  the  acid  at  its  boiling  point  (140°),  obtained  by 
extrapolation,  is  4*0  ;  it  follows,  therefore,  that  the  molecular  com- 
plexity at  that  temperature  is  4/2*55  or  1-56. 

Knowing  the  value  of  the  vapour  density  of  propionic  acid  at  its 
boiling  point,  the  author  has  calculated  its  heat  of  vaporisation  by  two 
methods,  using  Clapeyron's  formula  L  =  Tli2b.{u' -u).dpldT  and 
Raoult's  formula  L=\''h^%.T.J{M.d' ld.f).df\dT \  the  values  obtained 
are  90*9  Cal.  and  91*2  Cal.  respectively,  and  these  are  in  close  agree- 
ment with  the  experimental  value  90'43  Cal.  {loc.  cif.). 

The  factor  (u  -  u)  in  Clapeyron's  formula  represents  the  difference 
between  the  volumes  occupied  by  one  gram  of  the  saturated  vapour 
and  one  gram  of  the  liquid  acid  ;  in  order  to  calculate  the  value  of  u, 
the  specific  gravity  and  coefficient  of  expansion  of  the  liquid  acid  at 
130°  were  determined,  and  found  to  be  0*8567  and  0*00153  respec- 
tively. M.  A.  W. 

I-  and  (^-Hexoic  Acids.  Cael  Neuberg  and  B.  IIewald  (Biochem. 
Zeitsch.,  1908,  9,  405 — 413). — Neuberg  and  Rosenberg  have  shown 
that  the  hexoic  acids,  obtained  from  the  putrefaction  products  of  egg- 
white,  contain  about  50%  of  an  optically  active  acid,  which  is,  by 
reason  of  its  origin,  presumably  ^-methylvaleric  acid.  The  racemic 
form  of  the  acid  has  been  synthesised  by  van  Romburgh.  This  sub- 
stance was  prepared  by  a  modification  of  van  Romburgh's  method,  and 
separated  into  its  antipodes  by  means  of  the  brucine  salt.  The  ^-form 
was  obtained  pure,  and  gave  [a]u    -  8*98°.  S.  B.  S. 

Preparation  of  the  Alkyl  Esters  of  the  Higher  lodated 
Fatty  Acids.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
188434). — Ethyl  iodohehenate,\jh.m  prisons,  m,  p.  290°,  obtained  by  boil- 
ing together  iodobehenic  acid,  alcohol,  and  concentrated  sulphuric  acid, 
crystallises  from  light  petroleum. 

Ethyl  iodostearate,  prepared  in  a  similar  manner,  is  a  pale  yellow  oil 
of  faintly  fruity  odour.  G.  T.  M. 

Preparation  of  Diacyl  Glycerides  of  the  Higher  Fatty 
Acids.  Ferdinand  Ulzer,  J.  Batik,  and  Rudolf  Sommer  (D.R.-P. 
189839). — The  diglycerides  of  the  higher  fatty  acids  (Cjg — Cgg)  are 
readily   prepared  by  heating  a  mixture  of   the  acid    with  excess   of 
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glycerol  afc  170^  under  10  mm.  pressure.  After  four  to  six  hours,  the 
diglyceride  is  separated  from  the  glycerol  by  extraction  with  light 
petroleum.  G.  T.  M. 

Catalytic  Reactions  of  Oxidation  and  Reduction  of  Un- 
saturated Organic  Compounds.  Sergius  Fokin  {J.  Buss.  Phys. 
Chem.  Soc,  1908,  40,  276—321.  Compare  Abstr.,  1907,  i,  820).—^ 
The  oxidation  of  such  substances  as  linseed  oil  is  probably  a  process 
of  molecular  autoxidation  accompanied  by  the  decomposition  of  the 
products  of  the  reaction  into  more  volatile  compounds,  as  well  as  by 
more  complex  reactions. 

The  absorption  of  oxygen  by  unsaturated  compounds  can  be 
accomplished  without  any  formation  of  decomposition  products  if 
metallic  oxides  are  employed  as  catalysts,  the  explanation  of  their 
action  being  similar  to  that  given  previously,  but  the  formation  of 
unstable  intermediate  oxygen  compounds  must  also  be  assumed. 

The  results  obtained  in  the  absorption  of  oxygen  by  thin  layers  of 
drying  oil  and  by  passing  oxygen  into  solutions  of  various 
unsaturated  oils  are  similar  in  character. 

The  reaction  takes  place  in  two  stages,  for  which  the  equations 
a;  =  ^j.^  and  k^  —  ^jtlogaja-x  are  proposed;  Ostwald's  formulae  for 
autocatalysis  do  not  yield  satisfactory  results,  but  Nernst's .  theory 
connecting  the  influence  of  diffusion  and  the  chemical  action  itself 
should  be  taken  into  account  here  ;  thus,  in  accordance  with  this 
theory,  the  first  (linear)  stage  is  prolonged  as  the  quantity  of  catalyst 
is  diminished;  again,  the  results  of  Geate's  experiments  with  ultra- 
violet  light  agree  far  better  with  the  equation  dx/dt  =  lltloga/{a -x) 
thB.n  with,  dx I dt  =  {k^-{-k2x){a -x),  which  shows  that  no  autocatalyst 
can  be  present. 

Experiments  with  linseed  oil,  cod  liver  oil,  almond  oil,  some  fatty 
acids,  and  mulberry  oil  are  described  ;  in  the  case  of  the  latter  it  is 
possible  that  autocatalysis  does  occur. 

Moisture  retards  the  absorption  of  oxygen  by  drying  oils,  but  to 
a  less  extent  than  is  usually  assumed.  Light  considerably  hastens  the 
process,  even  in  the  presence  of  strong  catalysts.  Rise  of  temperature 
hastens  the  process.  The  absorption  tends  to  become  proportional  to 
the  pressure  of  the  oxygen  ;  for  pressures  of  15 — 20  atmos.,  at  the 
same  time,  the  colour  changes,  but  on  removal  of  the  high  pressure 
the  substance  regains  the  original  colour. 

A  simple  and  convenient  apparatus  is  described  for  carrying  out 
reduction  experiments.  The  process  of  reduction  is  a  unimolecular 
reaction  and  is  not  ^utocatalytic,  the  shape  of  the  reduction  curve 
depending  on  the  diffusion  of  the  gaseous  particles,  the  condition  of 
the  surface  of  the  catalyst,  and  the  possibility  of  the  decreasing  effect 
of  the  latter  owing  to  fatigue  or  poisoning.  Unsaturated  compounds 
containing  a  closed-chain  do  not  react  under  the  conditions  of  the  ex- 
periments, although  this  inertness  cari  probably  be  overcome  under 
certain  conditions  of  temperature  even-  without  the  application  of  high 
pressures.  Unsaturated  compounds  with  low  b.  p.  change  but 
slightly.  The  stereo-isomeric  forms  of  a  substance  react  identically. 
The  number  of  electro-negative  groups,  the  occurrence  of  double  link- 
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iDgs  in  close  proximity  to  these  groups,  and  the  size  of  the  molecule 
all  iDfluence  the  rate  and  limits  of  the  catalytic  reduction  of  the  sub- 
stance. The  catalytic  properties  of  solid  molecular  platinum  are 
almost  identical  with  those  of  colloidal  solutions  of  platinum. 

Tbe  rate  of  the  reaction  with  2%  platinum  is  already  sufl&ciently 
great  to  furnish  a  method  for  detecting  various  impurities  by  the 
estimation  of  the  quantity  of  hydrogen  absorbed.  Palladium  acts  as 
a  far  weaker  catalyst  than  platinum.  Z.  K. 

The  Carrying  Down  of  Soluble  Oxalates  by  Oxalates  of  the 
Rare  Earths.  Gregory  P.  Baxter  and  Herbert  Wilkens  Daudt 
(J.  Amer.  Chem.  Soc,  1908,  30,  563 — 572). — An  investigation  on  the 
effect  of  conditions  on  the  quantity  of  alkali  oxalates  carried  down  by 
the  oxalates  of  neodymium,  lanthanum,  samarium,  and  yttrium.  In 
general,  it  is  found  that  :  (1)  the  oxalates  of  the  rare  earths  show  a 
marked,  but  varying,  tendency  to  carry  down  the  oxalates  of  alkalis 
and  ammonium,  which  increases  with  an  increase  in  temperature  and 
in  the  concentration  of  the  molecular  alkali  oxalate  at  the  moment  of 
precipitation  ;  (2)  potassium  and  ammonium  oxalates  are  occluded  to 
a  much  greater  extent  than  sodium  oxalate.  Precipitation  with  the 
latter  gives,  in  most  cases,  precipitates  only  slightly  contaminated 
with  tjiis  salt  ;  (3)  by  conducting  the  precipitation  in  the  presence  of 
a  quantity  of  a  strong  acid,  considerably  more  than  equivalent  to  the 
alkali  oxalate,  the  occlusion  is  in  many  cases  wholly  prevented ;  in  the 
case  of  yttrium,  the  diminution  is,  however,  slight ;  (4)  in  order  to 
obtain  a  precipitate  of  a  rare  earth  oxalate  as  pure  as  possible  by 
means  of  an  alkali  or  ammonium  oxalate,  precipitation  should  be  con- 
ducted in  cold  dilute  solution  in  the  presence  of  a  quantity  of  strong 
acid,  considerably  more  than  equivalent  to  the  oxalate  added. 

The  following  table  gives  the  molecular  ratio  of  occluded  oxalate  to 
rare  earth  oxalate  when  precipitated  from  neutral  and  acid 
solutions  : 

NagCA-  K2C2O4.  (NH4)2C204. 

Acid.  Neutral.  Acid.  Neutral.  Acid.  Neutral. 

Nd2(C204)3 0-02        0-02  0-01        0*79  0-01        071 

La2(C204)3  0-04         0-02  0-00        0*09  0-01         0  27 

Sm2(C204)3 000         0-30  O'OO         094  O'OO         0-32 

Y2(C204)3    0-04         0-04  0-69         073  0-65        0-82 

W.  H.  G. 

New  Drugs.  IV.  [Derivatives  of  Malonic  Acid.]  Alfred 
EiNHORN  [and,  in  part,  Heinrich  von  Diesbach,  Kichard  Feibelmann, 
and  Carl  Ladisch]  (Annalen,  1908,  359, 145 — 187.  Compare  Abstr., 
1901,  i,  439,  493;  1903,  i,  257).— A  study  of  the  influence  of  sub- 
stituting groups  on  the  reactions  of  derivatives  of  malonic  acid. 

Various  authors  have  observed  that  diethylmalonic  acid  and  its 
derivatives  undergo  abnormal  reactions.  Thus,  whilst  the  action  of 
ammonia  on  methyl  dimethylmalonate  and  methylethylmalonate  leads 
to  the  formation  of  the  corresponding  amides,  methyl  diethylmalonate 
does  not  form  an  amide  under  the  same  conditions  (Fischer  and 
Dilthey,  Abstr.,  1902,  i,  269  ;  Meyer,  Abstr.,  1906,  i,  137).     Tafel  and 
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Thompson  (this  vol.,  i,  58)  found  that,  on  electrolytic  reduction, 
barbituric  acid  yields  hydrouracil  and  trimethylenecarbamide,  whilst 
5-ethylbarbituric  acid  is  reduced  similarly  to  5-ethylhydrouracil  (I) 
and  4-ethyltrimethylenecarbamide  (II),  but  that  5  :  5-diethylbarbituric 
acid  forms  4  : 6-diketo-5  :  5-diethylhexahydropyrimidine  (III) : 

(I.)  (H.) 

(III.) 

Again,  the  action  of  phosphoryl  chloride  and  carbamide  on  diethyl- 
malonic  acid  leads  to  the  formation  of  diethylacetylcarbamide  (Fischer 
and  Dilthey,'  Abstr.,  1905,  i,  35),  whereas  barbituric  acid  and 
5  :  5-dimethylbarbituric  acid  are  formed  by  the  action  of  these  reagents 
on  malonic  and  dimethylmalonic  acids  respectively.  It  is  evident, 
therefore,  that  the  abnormal  reactions  result  from  the  presence  of  the 
two  ethyl  groups. 

In  agreement  with  Fischer  and  Dilthey's  view  (loc.  cit.),  that  the 
first  stage  in  the  action  of  phosphoryl  chloride  and  carbamide  on 
diethylmalonic  acid  leads  to  the  formation  of  diethylmalonuric  acid, 
NH2-CO-NH-CO-CEt2-C02H,  it  is  now  found  that  this  acid  is  formed 
by  the  action  of  carbamide  on  diethylmalonyl  chloride  in  cold  pyridine 
solution  and  subsequent  addition  of  dilute  hydrochloric  acid,  but  that, 
if  the  reaction  mixture  is  heated  on  the  water-bath  and  the  pyridine 
removed  by  distillation  in  a  current  of  steam  before  the  acidification, 
the  product  obtained  is  5  :  5-ditthylbarbituricacid.  It  is  assumed  that 
in  these  reactions  an  intermediate  additive  compound  of  diethyl- 
malonuryl  chloride  and  pyridine,  NHg-CO-NH-CO-CEta-CO-NCgH^Cl, 
is  formed. 

The  action  of  carbonyl  chloride  on  diethylmalonic  acid  and  carbamide 
in  pyridine  solution,  on  the  other  hand,  leads  to  the  formation  of  diethyl- 
acetylcarbamide (compare  Einhorn  and  Hollandt,  Abstr.,  1898,  i,  577). 
The  first  stage  of  this  reaction  probably  leads  to  the  formation  of  the 
monochloride,  COgH'CEtg'COC],  which  must  decompose  at  low  tem- 
peratures, forming  hydrogen  chloride  and  the  anhydride  of  diethyl- 
malonic acid,  since  it  is  found  that  the  action  of  aqueous  pyridine  on 
diethylmalonyl  chloride  leads  to  the  formation  of  this  anhydride 
(Abstr.,  1906,  i,  398). 

As  it  has  been  generally  considered  that  anhydrides  of  the  malonic 
acid  series  are  incapable  of  existence,  it  was  of  special  interest  to  study 
the  action  of  aqueous  pyridine  on  other  malonyl  chlorides.  It  is  found 
that  such  anhydrides  are  obtained  only  from  disubstituted  malonyl 
chlorides,  and  that  the  stability  increases  with  the  size  of  the  substitut- 
ing groups.  Thus  dimethylmalonyl  chloride  yields  a  duodeci-molecular 
anhydride,  which  is  more  easily  hydrolysed  than  the  diethyl-anhydride, 
but  ethylmalonyl  and  malonyl  chlorides  yield  substances  which  are 
probably  mixtures,  cannot  be  purified,  and  do  not  yield  pure  decom- 
position products. 

The  infiuence  of  the  two  ethyl  groups  on  the  reactions  of  malonic 
acid  derivatives  has  been  studied  also  in  the  action  of  sodium  amalgam 
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on  the  thiobarbitiiric  acids.  Whereas  thiobarbitiiric  and  5-ethyl- 
barbituric  acids  react  with  sodium  amalgam  and  water  only  with 
great  difficulty,  and  yield  oily  decomposition  products,  5  :  5-diethyl- 
thiobarbituric  acid  is  rapidly  converted  in  the  cold  into,  chiefly, 
diethylmalonamidc,  formic  acid,  and  hydrogen  sulphide,  4  :  6-diketo- 
5  :  5-diethylhexahydropynmidine  (Tafel  and  Thompson,  loc.  cit.)  and 
bisdiethylmalonyltetra-aminoethane  (2-bisdeoxyveronyl),  which  has 
the  annexed  constitution,  being  formed  as  by-products.  In  explanation 
of    these  reactions,  the  transient   formation  of 

I  I         I        I  the   bivalent  group,  CEtgV^p^^-j^-rT^u.,   is  as- 

CEtg  CH~OH  CEt2     smued.     In  agreement  with  this,  it  is  found  that 

QQ — ^jj  NH-CO        ^^®  sulphur  atom  of  diethylthiobarbifcuric  acid  is 

readily  displaced  by  the  action  of  aniline  and 

phenylhydrazine    with    formation  of    diethylmalonylphenylguanidine, 

cKt,<^g:^g>c:NPh, 

anddiethylmalonylphenylaminoguanidine,CEt2<Cp^.T^TT^CIN'*NHPh, 

whilst  the  thio-acid  is  converted  into  diethyl  barbituric  acid  when 
boiled  with  mineral  or  organic  acids. 

Molecular  weight  determinations  with  the  higher  polymeride  of  di- 
ethylmalonic  acid  (Abstr.,  1906,  i,  398)  in  benzene  and  in  ethylene 
dibromide  agree  with  the  formula  {G^H^fi^^^,  but  in  nitrobenzene  with 
the  formula  (CyHjo03)g.  This  anhydride  is  hydrolysed  slowly  by  aqueous 
potassium  hydroxide  at  the  ordinary  temperature  ;  when  heated  with 
a  limited  amount  of  sodium  ethoxide  in  alcoholic  solution,  it  yields 
ethyl  diethylacetate  and  diethylmalonate  and  ethyl  hydrogen  diethyl- 
malonate,  which  is  obtained  as  an  oil,  decomposes  at  150°,  forming  car- 
bon dioxide  and  diethylacotie  acid,  is  soluble  in  alkalis,  and  on  evapora- 
tion with  aqueous  sodium  carbonate  yields  sodium  diethylmalonate 
(compare  Brown  and  Walker,  Abstr.,  1893,  i,  394).  Tables  are  given 
showing  the  amounts  of  diethylmalonamide,  diethylmalonic  acid,  and 
diethylmalonamic  acid  formed  by  the  action  of  ammonia,  and  of  di- 
ethylacetyldiethylamide,  diethylmalondiethylamic  acid,  and  diethyl- 
malonic acid  formed  by  th 3  action  of  diethylamine,  on  the  anhydride 
under  varying  conditions  as  to  solvent,  molecular  proportions,  and 
temperature. 

The  duodeci-molecular  anhydride  of  dimethylmalonic  acid, 

is  obtained  as  a  white,  amorphous  powder,  m.  p.  145 — 148°  (decomp.), 
cannot  be  converted  into  a  quadrimoleoular  modification,  is  readily 
hydrolysed  by  moisture,  forming  dimethylmalonic  acid,  and  when 
heated  with  aqueous  ammonia  yields  dimethylmalonamide  and  dimethyl- 
malonic acid. 

The  action  of  aqueous  pyridine  on  ethylmalonyl  chloride  leads  to 
the  formation  of  a  yellow  oil,  which  mostly  contains  ethylmalonic  acid 
and  chlorine,  and  sometimes  pyridine.  The  product  obtained  similarly 
from  malonyl  chloride  is  a  yello  vish-brown  powder,  m.  p.  190 — 195° 
(decomp.). 
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b-Ethylthioharhituric  acid,  CHEt<C.p,Q.-vTTT^CS,  prepared  by  heating 

ethyl  sodioethylmalonate  with  thiocarbamide  in  alcoholic  solution, 
crystallises  in  yellow  needles,  m.  p.  192°. 

5  :  5-Diniethylthiobarbitu7'iG  acid,  CgHgOgNgS,  prepared  from  thiocarb- 
amide and  ethyl  sodiodimethylmalonate,  crystallises  in  yellow  needles, 
m.  p.  216°,  and  on  treatment  with  sodium  amalgam  and  water  is  con- 
verted partly  into  dimethylmalonamide. 

Bisdiethylmalonyltetra-aminoethane,  Q^^^ff^^^^'^^'f^^  crystallises 
in  white  prisms,  loses  2H2O  at  110°,  m.  p,  340°,  is  soluble  in  aqueous 
sodium  carbonate,  being  reprecipitated  on  acidification,  and  is  stable 
towards  oxidising  agents. 

4  :  6-Diketo-5  : 5-diethylhexahydropyrimidine,  m.  p.  293°  (292°: 
Tafel  and  Thompson,  loc.  cit.),  has  feeble  basic  properties,  is  stable 
towards  oxidising  agents,  and  does  not  condense  with  benzaldehyde  in 
presence  of  zinc  chloride ;  the  meyxurichloride,  CgHj^O^^NgjHgClg,  long 
needles,  m.  p.  215—218°. 

5  :  ^-Dipropylthioharhituric  acid,  C^qHj^^O.^NoS,  prepared  by  heating 
dipropylmalonyl  chloride  with  thiocarbamide  or  by  condensation  of 
ethyl  dipropylmalonate  with  thiocarbamide  in  presence  of  sodium 
ethoxide,  crystallises  in  yellow  needles,  m.  p.  154°,  and  on  treatment 
with  sodium  amalgam  and  water  at  the  ordinary  temperature  yields 
dipropylmalonamide  and  a  small  amount  of  a  substance  which  is  pro- 
bably bisdipropylmalonyltetra-aminoethane. 

Diethylmalonylphenylguanidine  {2  phenylimioiodiethylbarbituric  acid), 
Cj^HjyOgNg,  prepared  by  heating  diethylthiobarbituric  acid  with  aniline 
at  120 — 130°,  crystallises  from  alcohol  in  white  needles,  m.  p.  253°, 
and  is  readily  soluble  in  dilute  alkalis.  Diethylmalonylphenylamino- 
guanidine  {^-phenylhydrazinodiethylbarbituricacid),  C^^H^gOgN^,  formed 
from  diethylthiobarbituric  acid  and  phenylhydrazine  at  120 — 130°, 
crystallises  in  yellow  needles,  m.  p.  215°,  and  yields  a  hlxxQ  sodium  salt, 
which  forms  a  red  solution  in  much  water.  These  two  malonyl- 
guanidines  are  decomposed  by  boiling  mineral  acids,  forming  diethyl- 
barbituric  acid  and  the  bases  from  which  they  are  prepared. 

When  heated  at  100 — 130°  with  «s-dimethylcarbamide,  diethyl- 
malonyl  chloride  forms  the  diethylmalonyl  derivative, 

CEt2(CO'NH-CO-NMe2)2, 
which  separates  from  hot  water  in  rhombic  crystals,  m.  p.  158°,  and  is 
soluble  in  aqueous  alkalis.  The  diethylmalonyl  derivatives  of  as-di- 
ethylcarbamide,  Cj^HggO^N^,  white  needles,  m.  p.  125°,  and  as-phenyl- 
methylcarbamide,  C23il28^4-^4'  white  needles,  m.  p.  172°,  are  formed  in 
the  same  manner.  Tj;iese  diethylmalonylcarbamides  are  hydrolysed, 
forming  diethylbarbituric  acid,  when  heated  with  a  mixture  of  concen- 
trated and  fuming  sulphuric  acids. 

Diethyl-  and  dipropyl-barbituric  acids  are  formed  when  the  corre- 
sponding malonamides  are  heated  with  phenyl  carbonate  at  200 — -215°. 

The  diethylmalonate  of  glycollamide,  CEt2(CO-0-CH2-CO-NH2)2, 
formed  by  heating  sodium  diethylmalonate  and  chloroacetamide  with  a 
a  small  amount  of  sodium  iodide  at  110 — 120°,  separates  from  water  in 
white  crystals,  m.  p.  126°. 

Diethylaminoethyl      diethylmalonate,      CEt2(CO*0*Cil2*CH2'NEt.2)2, 
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prepared  by  the  action  of  diethylmalonyl  chloride  on  cooled  diethyl- 
aminoethyl  alcohol,  is  obtained  as  a  yellow  oil  which  decomposes 
partly  on  distillation  ;  the  citrate,  Cj()H3s04N2,2CgHg07,  was  analysed. 

PO'NTT 
Diethylmalonylhydrazidey    CEtg^]^^    '  „>  prepared   from  hydrazine 

hydrate  and  diethylmalonyl  chloride  in  aqueous  solution,  crystallises  in 
prisms,  m.  p.  256°. 

The  diethylmalonyl  derivative  of  anthranilamide, 
CEt2(CO-NH-C6H4-CO-NH2)2, 
prepared  by  the  action  of  diethylmalonyl  chloride  on  anthranilamide 
in  cooled   pyridine   solution,  crystallises   in   microscopic   prisms,  m.  p. 
215°.  G.  Y. 

Refractometric  Evidence  for  the  Constitution  of  Carbon 
Suboxide.  Arthur  Michael  {Ber.,  1908,  41,  925— 928).— The 
conclusion  drawn  by  Diels  and  Blumberg  (this  vol.,  ii,  103)  from  the 
determinations  of  the  molecular  refraction  and  dispersion,  that  the 
author's  representation  of  it  as  ^-hydroxypropiolic  lactone  (Abstr,, 
1906,  ii,  442)  is  incorrect,  is  controverted.  The  calculated  values  given 
for  this  formula  are  not  accepted,  as  Moureu  (Abstr.,  1906,  ii,  1)  has 
shown  that  Briihl's  numbers  for  the  acetylenic  linking  in  hexyl- 
propiolic  acid  aie  too  low,  2*22  and  019  instead  of  3*60  and  0*455, 
and  therefore  this  optical  method  cannot  decide  between  the  two 
formulae  at  present.  W.  11. 

Action  of  Zinc  or  Magnesium  on  Mixtures  of  Esters  of 
Oxalic  and  of  a-Brominated  Fatty  Acids.  New  Syntheses 
of  rts-Dialkylmalic  and  Dialkyloxalacetic  Esters.  Berthold 
Rassow  and  R.  Bauer  {Ber.,  1908,  41,  963— 965).— The  reaction 
between  ethyl  oxalate  and  ethyl  bromoisobutyj  ate  in  the  presence  of 
zinc  at  60 — 65°  leads  to  the  formation  of  ethyl  as-dimethylmalonate, 
whilst  the  same  two  substances  in  ethereal  solution  react  with 
magnesium  to  form  ultimately  ethyl  dimethyloxalacetate,  the  aemi- 
carbazone  of  which,  Cj^HjgO^Ng,  has  m.  p.  96°. 

Ethyl  oxalate  and  ethyl  bromodiethylacetate  react  in  a  similar 
manner  under  the  latter  conditions,  yielding  the  substance,  Cj2ll2o^5' 
b.  p.  135— 136°/12mm.  C.  S. 

Behaviour  of  Cholic  Acid  towards  Ozone.  Kurt  Langheld 
(Ber.,  1908,  41,  1023—1025.  Compare  this  vol.,  ii,  211).— Cholic 
acid  resembles  cholesterol,  to  which  it  is  generally  assumed  to  be 
chemically  related,  in  its  stability  towards  oxidising  agents,  which  if 
sufficiently  powerful  to  attack  the  molecule  break  it  down  to  simple 
acids.  Hence,  although  cholic  acid  has  formed  the  subject  of  many 
investigations,  its  constitution  has  been  elucidated  only  so  far  that 
it  is  known  to  be  a  monocarboxylic  acid  containing  two  primary  and 
one  secondary  carbinol  groupings.  With  the  object  of  throwing 
further  light  on  the  constitution  of  cholic  acid,  the  author  has  now 
studied  its  behaviour  towards  ozone. 

When  treated  with  10%  ozone  in  presence  of  chloroform,  cholic  acid 
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combines  with  4  atoms  of  oxygen,  forming  a  solid  ozonide,  C24'Bi^fiQ, 
which  when  boiled  with  water  is  partly  decomposed,  yielding 
hydrogen  peroxide  and  a  reducing  substance.  The  ozonide  decomposes 
at  120 — 130°  in  a  vacuum,  forming  aldehydes  which  have  an  aromatic 
odour,  can  be  distilled,  and  react  with  phenylhydrazine  and  semi- 
carbazide.  This  behaviour  of  cholic  acid  towards  ozone  is  analogous 
to  that  which  has  been  observed  with  unsaturated  acids  and  with 
hydroaromatic  substances  (Harries,  Abstr.,  1906,  i,  225). 

Cholesterol,  when  treated  in  the  same  manner  with  ozone,  forms  an 
ozonide,  which  contains  two  or  more  Og-groups  and  decomposes  on 
distillation  in  a  vacuum.  G.  Y. 

Formation  of  Acetaldehyde  in  Alcoholic  Fermentation. 
J.  AuGUSTE  Trillat  (Compt.  rend.,  1908,  146,  645 — 647.  Compare 
Abstr.,  1903,  ii,  231  ;  1907,  ii,  492).— Contrary  to  the  observations  of 
Roeser  (Ann.  Inst.  Pasteur,  1893,  41),  the  author  finds  that  in  alcoholic 
fermentation  the  production  of  aldehyde  is  only  a  concomitant 
phenomenon  and  does  not  occur  in  the  absence  of  oxygen.  Compar- 
ative experiments  were  made  in  which  nutrient  liquids  containing 
lactose  were  sown  with  yeasts  obtained  from  cheese,  in  the  first  case 
allowing  free  access  of  air,  and  in  the  second  case  expelling  all  the  oxy- 
gen both  from  the  nutrient  liquid  and  the  space  above  it  by  a  current 
of  hydrogen  or  cirbon  dioxide.  The  aldehyde  was  estimated  colori- 
metrically  by  means  of  rosaniline  hydrogen  sulphite,  the  precaution 
being  taken  in  the  second  series  of  experiments  to  distil  off  the 
alcohol  in  the  absence  of  air.  The  results  show  that  no  aldehyde 
is  produced  in  an  atmosphere  of  hydrogen  or  carbon  dioxide,  that 
introduction  of  a  small  amount  of  air  caused  the  production  of 
2 — 10  mg.  of  aldehyde  per  litre,  and  that  50  mg.  per  litre  are 
produced  with  free  access  of  air.  E.  H. 

Formation  of  Acetaldehyde  in  Alcoholic  Fermentation. 
E.  Kayser  and  A.  Demolon  (Compt.  rend.,  1908,  146,  783—784). — 
TrJllat's  conclusion  (preceding  abstract)  relative  to  the  origin  of 
acetaldehyde  in  alcoholic  fermentation  had  already  been  arrived  at  by 
the  authors  (Abstr.,  1907,  ii,  714).  Production  of  acetaldehyde  is 
intimately  connected  with  the  presence  of  a  living  aerobic  yeast  on 
the  surface.  Addition  of  antiseptics  capable  of  killing  the  yeast 
considerahly  reduces  the  proportion  of  aldehyde,  and  aseptic  addition 
of  yeast  afterwards  killed  by  heat  has  no  action  on  the  aldehyde 
production.  The  magnitude  of  the  differences  observed  leads  the 
authors  to  conclude  that  living  yeast  is  an  essential  agent  of  the 
phenomenon.  E.  H. 

Molecular  Dispersion  of  Succindialdehyde.  Carl  D.  Harries 
(Ber.,  1908,  41,  909—910.  Compare  this  vol.,  i,  133).— A  correction. 
The  dispersion  was  calculated  for  the  F — C  lines  and  not  for  the 
G' — C  as  Bruhl's  figures  require.  A  redetermination  of  these  constants 
Bhows  the  molecular  dispersion  to  be  0-52,  a  result  in  close  agreement 
with  that  calculated  for  the  dialdehyde,  namely,  055.  W.  R, 
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Formation  of  Aldehydes  or  Ketones  during  Acetic  Fer- 
mentation. K.  Farnsteiner  (Zeiisch.  Nahr.  Genussm.,  1908,  15, 
321 — 326). — An  investigation  showed  that  all  liquids  which  have 
undergone  more  or  less  complete  acetic  fermentation  contain  a  neutral, 
volatile  substance  which  reduces  Fehling's  solution  (compare  Abstr., 
1901,  i,  625).  The  substance  is  similar  to  acetol  in  its  physical 
properties  and  in  its  behaviour  to  Fehling's  solution  and  sulphurous 
acid ;  when  treated  with  phenylhydrazine,  however,  it  yields  an  osazone, 
m.  p.  243°,  and  also  an  oily  product.  W.  P.  S. 

Formation  of  Thio-aldehydes.  Ludwig  Vanino  {J.  pr.  Chem,, 
1908,  [ii],  77,  367—368.  Compare  Abstr.,  1902,  i,  744;  Schmidt, 
ibid.,  1906,  i,  711  ;  1907,  i,  282).— Trithioformaldehyde  is  readily  formed 
when  sodium  thiosulphate  crystals  are  fused,  mixed  with  an  equal 
weight  of  40%  formaldehyde  solution,  and  this  mixture  poured  into 
half  its  weight  of  38%  hydrochloric  acid.  The  crystalline  thioaldehyde 
is  deposited  almost  immediately,  and  is  removed,  washed  with  water, 
and  recrystallised  from  benzene.  Other  aldehydes  react  in  a  similar 
manner.  J.  J.  S. 

Keten.  Norman  T.  M.  Wilsmore  and  Alfred  W.  Stewart  {Ber,^ 
1908,  41,  1025—1027.  Compare  Abstr.,  1907,  i,  478  3  Wilsmore, 
Trans.,  1907,  91,  1938). — Polemical.  A  claim  for  priority  over 
Staudinger  and  Klever  (this  vol.,  i,  246).  W.  H.  G. 

Ketens.  VII.  Classification.  Hermann  Staudinger  and 
H.  W.  Klever  {Ber.,  1908,  41,  906—909.  Compare  this  vol.,  i,  246).— 
Dilute  ethereal  solutions  of  methyl-  and  ethyl-keten  are  obtained  when 
zinc  reacts  with  ethereal  solutions  of  a-bromopropionyl  bromide  and 
a-bromobutyryl  bromide  and  the  products  are  distilled.  The  yields  are 
poor  and  the  solutions  react  with  aniline,  forming  the  anilides  of 
propionic  and  butyric  acids.  Carbon  suboxide  (Diels,  Abstr.,  1906, 
ii,  227)  is  also  a  keten,  and  may  be  obtained  by  the  action  of  zinc  on 
dihromomalonyl  bromide,  which  is  an  oil,  b.  p.  91 — 92°/13  mm.  The 
ketens  are  divided  into  the  following  groups  :  1.  Keten,  its  monoalkyl 
derivatives,  and  carbon  suboxide.  They  are  colourless  and  not  capable 
of  autoxidation.  They  are  polymerised  by  pyridine  or  quinoline,  and 
do  not  form  additive  compounds  with  substances  containing  the 
CIN  or  CIO  groups. 

2.  Dialkylated  ketens.  These  are  coloured,  and  readily  undergo 
autoxidation.  They  yield  keten  bases  with  pyridine  and  quinoline,  and 
form  additive  compounds  with  benzylideneaniline  (CIN  group)  and 
quinone  (CIO  group). 

Both  groups  readily  combine  with  water,  alcohols,  or  amines,  and 
also  with  bromine  or  chlorine. 

The  first  groups  are  termed  aldo-ketens  and  the  second,  keto-ketens. 

J.  J.  S. 

^-Hydroxy-aa-dialkyl  Ketones.  Migration  under  the  In- 
fluence of  Alkalis.  Edmond  E.  Blaise  and  I.  Herman  (Compt. 
rend.,  1908,  146,  700 — 702). — The  unsaturated  C.  ketone,  obtained  as 
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one  of  the  products  of  the  action  of  potassium  hydroxide  solution  on 
ethyl  hydroxy^er^. -butyl  ketone  (this  vol.,  i,  248),  is  iso2)ro2yyl  methylvinyl 
ketone,  CHMe2*CO*CMeIGH2,  for  it  is  identical  with  the  synthetical 
product  obtained  from  ethyl  a-bromopropionate  by  the  method  described 
by  Blaise  and  Maire  (A.bstr.,  1907,  i,  749),  and  involving  the  following 
series  of  reactions  : 

CHMeBr-COgEt  +  CHgO  +  Zn  -^  OH-CH.-CHMe-COsEt  — > 

OAc-CH2-CHMe-C02H  — ^  OAc-CHg-CHMe-COCl  +  CHMegZnl  — > 

OAc'CHg-CHMe-CO-CHMeg— ^CHglCMe-CO-CHMeg. 

woPropylmethylvinyl  ketone  has  b.  p.  55 — 56°/60  mm.,  the  seini- 
carhazone  has  m.  p.  90*5°,  and  the  ^-nitrophenylhydrazone  has  m.  p.  89°, 
and  its  formation  from  ethyl  hydroxy^er^.-butyl  ketone  is  probably  the 
result  of  an  intramolecular  change,  involving  the  migration  of  the 
carbinol  group  -CHg'OH  and  subsequent  dehydration  of  the  hydroxy- 
ketone  formed, 

OH-CH2-CMe2-CO-CH2Me  — >  CHMe2-CO-CHMe-CH2-OH  — > 
CHMeg-CO-CMelCHg 
(compare  Blaise  and  Courtot,  Abstr.,  1905,  i,  853). 

The  author  discusses  and  rejects  two  other  possible  explanations  of 
the  course  of  the  reaction. 

In  addition  to  isopropyl  methylvinyl  ketone,  a  hydroxy-ketone  is 
obtained  in  small  quantity  by  the  action  of  potassium  hydroxide 
solution  on  ethyl  hydroxy-^eri. -butyl  ketone  ;  it  is  an  isomeride  of  the 
original  ketone,  has  b.  p.  62 — 6 3°/ 15  mm.,  yields  a^-phenylurethane 
derivative  and  a  jo-nitrophenylhydrazone,  and  is  converted  into  z'sopropyl 
methylvinyl  ketone  by  the)  dehydrating  action  of  50%  sulphuric 
acid  ;  it  probably  has  the  constitution  represented  by  the  formula 
CHMe2-CO-CMe2-OH.  M.  A.  W. 

Behaviour  of  Dextrose,  Lsevulose,  and  Galactose  towards 
Dilute  Sodium  Hydroxide.  Jakob  .Mp:isENnEiwEii  {Ber.,  1908,  41, 
1009 — 1019). — Buchner,  Meisenheimer,  and  Bchade  (Abstr.,  1907,  i, 
17)  found  that  the  action  of  hydrogen  peroxide  on  Itevulose  in  alkaline 
solution  leads  to  the  formation  of  formic  and  glycollic  acids,  and  a 
hydroxy-acid  having  the  composition  of  eiythritic  acid.  The  identity 
of  the  last  is  now  doubtful,  as  the  supposed  i-erythritylphenylhydr- 
azide  obtained  from  it  has  since  been  found  to  be  acetylphenylhydrazide 
(compare  Lespieau,  Abstr.,  1907,  i,  173  ;  Nef,  this  vol.,  i,  5),  and  it 
may  have  been  a  mixture  of  pc  lyhydroxy-acids  having  the  composition 
of  erythritic  acid.  The  present  author  iias  now  studied  the  behaviour 
of  hexoses  towards  dilute  sodium  hydroxide  in  absence  of  an  oxidising 
agent,  as  this  also  is  o#  interest  in  connexion  with  the  problem  of 
alcoholic  fermentation. 

Dextrose  and  Isevulose  behave  similarly,  yielding,  after  some  months 
in  dilute  sodium  hydroxide  at  the  ordinary  temperature,  50 — 60%  of 
i-lactic  acid,  30 — 50%  of  a  mix.ure  of  polyhydroxy-acids,  0-5 — 2%  of 
formic  acid,  and  a  small  amount  of  a  brown,  amorphous  substauce, 
whilst  about  1%  of  the  hexose  forms  carbon  dioxide  and  alcohol. 
Under  the  same  conditions,  galactose  yields  less  than  20%  of  lactic 
acid,  but  about  70%  of  the  mixture  of  polyhydroxy-acids,  together  wjth 
traces  of    formic  acid.     The   mixture  of   polyhydroxy-acids  forms  a 


320  ABSTRACTS   OF   CHEMICAL  PAPERS. 

calcium  salt,  which,  on  analysis,  gives  results  corresponding  with  an  acid, 
(01120)5.5 ;  hence  the  polyhydroxy-acids  are  not  all  saccharinic  acids, 
CgHj^Og,  as  assumed  by  Nef  {loc.  cit.).  On  prolonged  extraction  with 
ether,  the  mixture  of  acids  yields  small  amounts  of  dihydroxybutyric 
acid.  The  presence  of  sodium  sulphite  or  of  potassium  cyanide  does 
not  prevent  the  coloration  of  sugar  solutions  by  alkalis  (compare 
Schade,  Abstr.,  1906,  i,  931);  the  decomposition  of  the  sugar  is  only 
slightly,  if  at  all,  retarded  by  the  sulphite.  G.  Y. 

A  Crystallised  Lsevulose  Tetraacetate.  D.  H.  Brauns  [Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1908,  10,  563 — 566). — Lsevulose  reacts 
with  an  excecs  of  acetyl  bromide  at  — 15°,  and  the  yellow  product, 
after  removal  of  the  acetyl  bromide  under  low  pressure,  dissolution  in 
alcohol,  and  evaporation  in  a  desiccator,  yields  colourless  crystals. 

Laevulose  penta-acetate  has  m.  p.  131 — 132°,  D^^  1*388,  and  has  a 
bitter  taste.  In  chloroform  solution,  it  has  [aj^  -91*38°.  Crystals 
monoclinicj  a  :  6  :c=  1*3463  : 1  :  1*5733,  ^  =  52°12'.  C.  H.  D. 

Condensation  of  Formaldehyde  and  Lactose.  Paul  Rosenberg 
(D.R.-P.  IS903Q).— Formaldehyde-lactose,  Ci2H220i^,5CH20,H20,  is 
obtained  by  heating  lactose  with  40%  formaldehyde  solution  at  65°  in 
a  vacuum,  and  finally  evaporating  the  solution  to  dryness.  The 
product  is  soluble  in  water,  alcohol,  or  acetone.  On  warming  its 
alcoholic  solution  at  60 — 70°,  the  compound  decomposes,  regenerating 
lactose.  G.  T.  M. 

Pormulse  of  Polysaccharides.  Heinrich  Kiliani  (Chem.  Zeit.y 
1908,  32,  366). — The  formula  for  starch  or  cellulose  should  not  be 
(CeHjoOg),^,  the  correct  general  formula  for  a  polysaccharide  being 
(C6Hio05)„,H.30  or  CgnHiOrt  +  gOg^  +  1.  This  is  proved  by  the  author's 
previously  published  analyses  of  the  three  anhydrous  trisaccharides, 
raffino^e,  melezitose,  and  mannasaccharide,  all  of  which  pointed  to  the 
formula  CjgH^gOjg.  Similarly,  the  analysis  of  inulin  led  to  the  formula 
CggHggOg^.  Although  Brown  and  Morris  (Trans. „.  1889,  55,  463),  from 
molecular  weight  determinations,  are  in  favour  of  doubling  the 
formula  for  inulin,  it  is  at  least  doubtful  whether  the  ordinary 
methods  of  determination  yield  trustworthy  results  in  the  case  of 
substances  of  such  high  molecular  weight.  P.  H. 

Composition  of  Starch  Grains.  Z.  Gatin-Gruzewska  (Oompt. 
rend.,  1908,  146,  510 — 542). — The  separation  of  starch  into 
amylopectin  and  amylose  (Maquenne  and  Roux)  can  be  effected  by 
placing  the  grains  in  very  dilute  sodium  carbonate  until  their 
envelope  of  amylopectin  is  burst ;  by  subsequent  neutr.alisation,  the 
envelope  contracts  again  and  can  be  separated,  the  amylose  remaining 
in  solution.  .       G.  B. 

Composition  of  Starch  Grains.  L60N  Maquenne  {Compt.  rend., 
1908,  146,  542 — 545). — Amylose  (compare  preceding  abstract)  gives  a 
pure  blue  colour  with  iodine,  and  amylopectin  a  violet  colour ;  these 
substances   are   probably  related,  and    intermediate    aubstanC^es    may 
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exist.  Starch  paste  which  has  not  been  superheated  is  not  a  true 
colloid,  but  contains  amylose  in  a  state  of  true  solution  together  with 
particles  of  the  grain  envelope  (amylopectin),  which  are  to  some  extent 
organised  and  are  much  larger  than  ordinary  colloid  particles. 
Amylopectin  can  also  be  separated  from  amylose  by  boiling  with  salt 
solutions.  G,  B. 

The  Influence  of  the  Alternating  Current  on  the  Rate 
of  Hydrolysis  of  Starch  by  Diastase  and  Mineral  Acids. 
A.  Lebedeff  (Biochem.  Zeitsch.,  1908,  9,  392 — 402).— Alternating 
currents  of -weak  strength  (0*013 — 0*015  ampere)  increase  the  rate 
of  formation  of  sugar  by  diastase  ;  stronger  currents  act  in  a  similar 
way  at  first,  but  afterwards  the  enzyme  loses  its  activity.  Weak 
currents  also  increase  the  rate  of  starch  hydrolysis  by  acids.  Various 
hypotheses  are  suggested  to  account  for  these  facts  ;  the  author  is 
inclined  to  regard  the  change  in  the  surface  tension  of  the  colloidal 
particles  as  the  most  likely  cause.  S.  B.  S. 

Cellulose  and  its  Derivatives.  Carl  G.  Schwalbe  {Ghem.  Zeit.^ 
1908,  32,  287— 288).— Polemical.  A  reply  to  Grandmougin  (this 
vol.,  i,  250).  P.  H. 

Preparation  of  Formyl  Esters  of  Cellulose.  J.  P.  Bemberg 
(D.B.-P.  189836  and  189837).— Formic  acid  in  the  presence  of 
sulphuric  acid  reacts  with  cellulose,  yielding  a  formate.  Cotton  wool 
(15  parts)  is  added  to  100  parts  bf  9S%  formic  acid  containing  3 — 10 
parts  of  concentrated  sulphuric  acid.  After  several  hours,  a  colourless, 
syrupy  solution  of  cellulose  formate  is  obtained,  which  is  precipitated 
by  water  as  a  white  mass.  Instead  of  cellulose,  hydrocellulose, 
cellulose  hydrate,  and  mercerised  cellulose  may  be  employed.  Formic 
acid  alone  does  not  condense  in  this  way,  but  the  sulphuric  acid  may 
be  replaced  by  2%  to  4%  of  hydrogen  chloride.  G.  T.  M. 

Acetylation.  Douglas  J.  Law  {Chem.  Zeit.,  1908,  32,  365—366). 
— The  author  has  investigated  the  action  of  the  new  acetylating  agent 
recommended  by  Cross,  Bevan,  and  Briggs,  which  is  obtained  by 
adding  100  grams  of  acetic  anhydride  to  a  solution  of  50  grams  of 
zinc  chloride  in  100  grams  of  glacial  acetic  acid.  With  cellulose,  it 
gives  a  triacetate,  but  with  starch  it  does  not  react  at  all ;  it  converts 
sucrose  into  the  octa-acetyl  derivative  and  dextrose  into  a  tetra-acetyl 
compound,  indefinite  crystals,  m.  p.  98°.  Added  in  slight  excess  to 
benzaldehyde,  a  violent  reaction  takes  place  ;  after  some  time,  the 
fluorescent  solution  i^  poured  into  cold  water,  when  crystals  of  a 
diacetate,  CgH5'CH(OAc)2,  are  obtained  ;  this  substance  crystallises 
from  alcohol,  and  has  m.  p.  43°  and  b.  p.  225—230°.  When 
furfuraldehyde  dissolved  in  glacial  acetic  acid  is  treated  with  an 
excess  of  the  reagent  and  the  mixture  is  cooled  in  a  freezing  mixture,  a 
dark  solution  is  obtained.  On  pouring  into  water,  after  half  an  hour, 
an  oil  separates  out  which  gradually  crystallises  ;  this  substance, 
which  is  also  a  diacetyl  derivative,  C40H3*CH(OAc)2,  crystallises 
from  alcohol,  and  has  m.  p.  45°   and    b.   p.    220°.     If   the   reagent 
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is  allowed  to  react  with  furfuraldehyde  at  the  ordinary  temperature, 
a  black  substance  is  obtained  which  is  not  attacked  by  acids  or 
alkalis.  P.  H. 

Constitution  of  »/r- Ammonium  Bases.  II.  Johannes  Gadamer 
(Arch.  Pharm.,  1908,  246,  89— 90).— An  introduction  to  the  paper 
dealt  with  in  the  next  abstract ;  this  paper  brings  experimental 
evidence  to  support  Gadamer's  view  as  to  the  three  tautomeric  forms 
of  i//-ammonium  bases  (Abstr.,  1905,  i,  368).  G.  B. 

Chloral  Alcoholates.  Connexion  with  the  Constitution  of 
j/^- Ammonium  Bases.  F.  Kuntze  (Arch.  Fharin.,  1908,  246, 
91 — 111.  Compare  preceding  abstract). — The  conversion  of  a  chloral 
alcoholate  into  that  of  another  alcohol  by  evaporation  of  its  solution 
in  an  excess  of  this  second  alcohol  is  due  to  mass  action  and  to  the 
flissociation  of  the  alcoholate,  as  supposed  by  Gadamer.  This  is  proved 
by  the  polarimetric  investigation  of  the  equilibrium  in  chloroform 
solution  between  Z-amyl  alcohol,  chloral  ^amyl  alcoholate,  and  an  inactive 
alcohol  with  its  chloral  compound,  at  a  temperature  of  20°.  The  equili- 
brium was  approached  from  both  sides,  for  instance,  by  mixing  equal 
molecular  proportions  of  chloraH-amyl  alcoholate,  [a]^  +1*19°,  and 
ethyl  alcohol  and  of  chloral  ethyl  alcoholate  and  /-amyl  alcohol.  In  the 
case  of  ethyl  and  of  propyl  alcohol,  the  equilibrium  is  reached  when 
about  60%  of  chloral  Z-amyl  alcoholate  and  70%  of  ^-amyl  alcohol  are 
present.  With  secondary  alcohols,  the  proportion  of  Z-amyl  alcohol  is 
smaller,  and  with  tertiary  alcohols  it  falls  to  less  than  10%.  Two 
molecular  proportions  of  ethyl  alcohol  added  to  one  of  chloral  ^amyl 
alcoholate  raised  the  proportion  of  liberated  Z-amyl  alcohol  to  50%  and 
8  molecules  to  84%.  One  molecule  of  ^amyl  alcohol,  added  to  chloral 
hydrate  dissolved  in  chloroform,  liberates  water  and  forms  98%  of 
Z-amyl  alcoholate.  With  cotarnine  in  benzene  solution,  similar  results 
were  obtained,  indicating  the  existence  of  an  (unstable)  alcoholate. 

Fourteen  chloral  alcoholates  of  the  type  CC]3*CH(0H)*0R  were 
prepared  ;  the  following  were  obtained  crystalline  and  were  analysed  : 
from  methyl  alcohol,  m.  p.  38° ;  from  ethyl  alcohol,  m.  p.  50° ;  from 
isopropyl  alcohol,  m.  p.  45° ;  from  n-butyl  alcohol,  m.  p.  49° ;  from 
trimethylcarbinol,  m.  p.  43°,  and  from  cinnamyl  alcohol,  m.  p.  42°. 

G.  B. 

Preparation  of  Hexamethylenetetramine  Borate.  Aktien- 
dESELLSCHAFT  FUR  Anilin-Fabrikation  (D.R.-P.  188815). — When 
one,  two,  and  three  molecular  proportions  of  boric  acid  are  mixed 
with  hexamethylenetetramine  (1  mol.),  one,  two,  and  three  molecular 
proportions  of  water  are  eliminated  respectively  on  drying  at  70 — 80°. 
The  residues  consist  of  the  three  borates  of  hexamethylenetetramine  : 
HB02,C6Hi2N4,  2HB02,CoH32N4,  and  3HB02,C^Hi2N4.  These  salts, 
which  also  separate  from  the  alcoholic  solutions  of  their  generators, 
are  neutral  or  feebly  acid  crystalline  powders,  soluble  in  water  and 
having  useful  antiseptic  properties.  G.  T.  M. 

Reduction  of  Amino-acids  to  Amino-aldehydes.  Carl  Neuberg 
{Ber.,  1908,  41,  956 — 963). — Fischer's  method  in  the  sugar  series  of 
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reducing  lactones  to  aldehydes  led  the  author  to  attempt  the  reduction 
of  amino-acids  in  a  similar  manner,  with  negative  results.  When 
however,  the  esters  of  a-amino- acids  or  their  hydrochlorides  are 
reduced  by  sodium  amalgam  in  a  well-cooled  aqueous  or  alcoholic 
solution,  which  is  kept  always  acid  by  the  addition  of  hydrochloric 
acid  when  necessary,  amino-aldebydes  are  obtained,  the  amount  of 
which  is  determined  by  isolating  the  amino-aldehyde  in  the  form  of 
the  phenylosazone  or  of  the  p-nitrophenylosazone  (ammonia  and 
hydrogen  being  eliminated),  or  by  converting  it  into  the  pyrazine 
derivative  by  means  of  alkaline  mercuric  chloride.  In  this  way,  the 
reduction  of  the  esters  of  glycine,  alanine,  aminobutyric  acid,  leucine, 
aspartic  acid,  anilinoacetic  acid,  tyrosine,  diaminopropionic  acid, 
serine,  isoserine,  cystine,  glycyl  glycine,  and  hippuric  acid  has  been 
detected. 

The  hydrochlorides  of  the  esters  of  ^-amino-acids  also  undergo 
reduction,  but  the  resulting  solutions,  whilst  reducing  alkaline 
solutions  of  silver  salts,  are  not  affected  by  Fehling's  solution  ;  this 
affords,  therefore,  a  method  of  differentiating  between  a  and  /?-amino- 
acids. 

The  phenylosazone,  Cj^Hj^N^,  obtained  from  aminoacetaldehyde, 
forms  yellow  crystals  and  has  m.  p.  176 — 177°.  The  ^-nitrophenyl- 
osazone,  C^^Hj^O^Ng,  m.  p.  277°  (decomp.),  from  a-aminopropaldehyde, 
is  a  scarlet,  crystalline  powder.  C.  S. 

Physico-chemical  Study  of  the  Complex  Copper-Glycine 
Sulphates.  J.  T.  Barker  {Trans.  Faraday  Soc,  1908,  3,  188-204). 
^ — Measurements  of  the  relative  concentrations  of  cupric  ions  in 
solutions  containing  copper  sulphate  and  glycine  (by  means  of  the 
E.M.F.  of  concentration  cells)  lead  to  the  conclusion  that  complex 
ions  are  formed  containing  4  molecules  of  glycine  to  each  atom  of 
copper.  The  freezing  point  of  a  glycine  solution  is  raised  by  addition 
of  copper  sulphate,  and  the  results  are  in  harmony  with  the  view  that 
the  complex  anions  above  mentioned  are  partly  dissociated  in  solutions 
which  do  not  contain  a  very  large  excess  of  glycine.  The  electrical 
conductivity  of  a  copper  sulphate  solution  increases  when  glycine  is 
added  to  it,  until  10  molecules  of  glycine  have  been  added  for  each 
molecule  of  copper  sulphate ;  further  additions  result  in  a  decrease  of 
conductivity.  It  is  suggested  that  this  is  due  to  disturbance  of  the 
hydrolytic  dissociation  equilibrium  in  the  copper  sulphate  solution, 
the  CLipric  hydroxide  combining  with  the  glycine  and  so  giving  rise 
to  the  production  of  more  free  sulphuric  acid.  Zinc  sulphate  behaves 
in  the  same  way.  Measurements  of  the  E.M.F.  of  a  hydrogen  electrode 
in  zinc  sulphate-glyciiie  solutions  and  of  the  rate  of  inversion  of 
sucrose  by  copper  sulphate-glycine  solutions  show  that  the  con- 
centration of  hydrogen  ions  is  actually  increased  by  the  addition  of 
glycine.  By  crystallisation  of  copper  sulphate-glycine  solutions, 
products  were  obtained  consisting  of  mixtures  of  copper  glycine, 
(NH2'CH2*C02)2Cu,  and  basic  glycine  sulphate, 

(NH2-CH2-C02H)3H2S04.  T.  E. 

Reduction  of  Glycine  Ethyl  Ester.  Emil  Fischer  {Ber.,  1908, 
41,  1019 — 1023). — Ethyl  oxalate  differs  from  other  esters  of  aliphatic 
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and  aromatic  acids  in  that  it  can  be  reduced  by  sodium  amalgam 
(Traube,  this  vol.,  i,  75).  This  behaviour  results  evidently  from  the 
direct  union  of  the  two  strongly  negative  carbethoxy-groups.  A 
similar,  although  more  feeble,  effect  was  observed  previously  as  resulting 
from  the  accumulation  of  hydroxyl  groups  in  the  dibasic  acids  of  the 
sugar  group  (Fischer,  Abstr.,  1890,  597).  As  an  amino-group  in  the 
a-position  has  an  influence  similar  to  that  of  hydroxyl  on  the  carboxylic 
group,  it  was  to  be  expected  that  the  esters  of  a-amino-acids  would  be 
capable  of  being  reduced  by  sodium  amalgam.  This  is  now  found  to 
be  the  case  with  glycine  ethyl  ester,  which,  when  treated  with  sodium 
amalgam  in  neutral  or  slightly  acid  solution,  yields  a  liquid  which 
reduces  Fehling's  solution,  and  must  contain  aminoacetaldehyde  or  its 
semiacetal,  NH2'CH2*CH(OH)*OEt.  The  reducing  power  of  the 
solution  shows  that  the  ester  is  reduced  to  the  extent  of  about  25%. 
On  addition  of  hydrochloric  acid  to  the  reaction  solution,  evaporation 
almost  to  dryness  under  10 — 15  mm.  pressure,  and  treatment  of  the 
residue  with  hydrogen  chloride  in  alcoholic  solution  at  0°,  most  of  the 
unchanged  glycine  ester  separates  as  the  hydrochloride,  whilst  the 
reduction  product  is  converted  into  aminoacetal,  which  is  stable 
towards  alkalis,  and  hence  is  readily  separated  from  the  remainder  of 
the  ester.  G.  Y. 

Walden'a  Inversion.  II.  Emil  Fischer  and  Helmuth  Scheibler 
{Ber.,  1908,  41,  889—893.  Compare  Abstr.,  1907,  i,  192).— 
^-a-Aminoisovaleric  acid  (/-valin)  reacts  with  nitrosyl  bromide  yielding 
an  active  a-bromozsovaleric  acid,  which  with  ammonia  yields  the 
original  valin  and  not  its  optical  isomeride.  This  forms  another 
example  of  the  abnormal  manner  in  which  compounds  containing  an 
tsopropyl  group  react  (Fischer  and  Dilthey,  Abstr.,  1905,  i,35 ;  Annalen, 
1904,  334).  The  a-bromoisovaleric  acid  crystallises  from  well-cooled 
light  petroleum'  in  colourless  prisms,  m.  p.  43 '5°.  In  benzene 
solution  it  has  [a]^  +22-6°.  It  is  only  sparingly  soluble  in  cold 
water,  and  has  [a]'^^  +9*0''.  J.  J.  S. 

Synthesis  of  Polypeptides.  XXIII.  Emil  Fischer  {Beo\,  1908, 
41,  850— 864).— Fischer  and  Abderhalden  (Abstr.,  1907,  i,  737,990), 
by  the  hydrolysis  of  silk,  obtained  a  soluble  tetrapeptide,  which  is 
precipitated  by  ammonium  sulphate  and  is  composed  of  two  molecules  of 
glycine  and  one  each  of  cZ-alanine  and  ^-tyrosine.  Attempts  have  now 
been  made  to  synthesise  this  compound  in  the  first  place  by  the  com- 
bination of  tyrosine  ester  with  chloroacetyl-c^-alanylglycine,  which  led 
to  a  tetrapeptide  differing  from  the  above  in  being  precipitated  by  am- 
monium sulphate  with  difficulty.  In  the  second  place,  it  was  proposed 
to  couple  a-bromopropionylglycylglycine  with  tyrosine,  but  it  was  not 
found  possible  to  obtain  the  chloride  of  this  tripeptide  in  a  pure  state. 
rf^-Alanyldiglycyl glycine  was  obtained  by  coupling  the  raw  product 
with  glycine  ester. 

d-BromoprGpionylglycine,  prepared  by  coupling  glycine  with  d-hvomo- 
propionyl  chloride,  crystallises  from  toluene  in  long  needles,  or  from 
water  in  thin  prisms,  m.  p.  122 — 123°  (corr.),  to  a  colourless  liquid. 
Aqueous  ammonia  converts  it  into  o?-alanyl glycine, 
NHa'CHMe-CO-NH-CHg-COgH, 
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identical  with  that  previously  prepared  (Abstr.,  1905,  i,  864). 
Chloroacetyl-di-alanylglycine  crystallises  in  microscopic,  globular  ag- 
gregates of  minute  needles,  m.  p.  178°  (corr.  decomp.),  and  has 
[alo  —53*4°.     Glycyl-d-alanylglycine, 

NHg-CHg-CO-NH-CHMe-CO-NH-CHg-COgH, 
crystallises  in  very  minute  needle-J,  which  darken  at  220°,  m.  p.  245° 
(corr.  decomp.),  and  has  [ajn  -64-3°;  it  is  sparingly  soluble  in  water, 
and  is  not  precipitated  by  phosphotungstic  acid. 

Chloroacetyl-d-alanylglycyl  chloride  is  obtained  by  the  action  of  phos- 
phorus pentachloride  and  acetyl  chloride  on  the  finely-divided  substance 
as  a  yellow  powder.  It  couples  with  tyrosine  methyl  ester  in 
acetone  solution  to  form  chloroacetyl-d-alanylglycyl-l-tyrosine  methyl 
ester,  which  crystallises  in  faintly  yellow,  lancet-shaped  plates,  m.  p. 
163 — 164*5°  (corr.).  The  corresponding  acid,  obtained  by  hydrolysis  of 
the  ester  with  sodium  hydroxide,  crystallises  in  colourless,  microscopic 
needles  or  thin  prisms,  m.  p.  206 — 207°  (corr.) ;  it  has  an  acid 
reaction,  and  gives  a  red  coloration  with  Millon's  reagent. 

Glycyl-d-alanylglycyl-\-tyrosine, 

NH^-CHa'CO-NH-'CHMe-CO-NH-CHg-CO-NH-CH-COgH 

OH-CoH4-CH2 

is  obtained  by  the  action  of  ammonia  on  the  above  as  a  colourless, 
amorphous  powder,  which  decomposes  at  229°  (corr,)  without  melting. 
It  has  [a]u  -f  4-0°,  and  shows  the  biuret  coloration  and  the  red  colora- 
tion with  Millon's  reagent.  It  is  precipitated  by  phosphotungstic  acid 
or  by  tannin,  but  only  with  difficulty  by  ammonium  sulphate ;  it  is 
rapidly  hydrolysed  by  fresh  pancreas  extract,  yielding  tyrosine. 

Chloroacetyl-d-alanylglycylglycine  ester  forms  very  minute,  matted 
needles,  m.  p.  165 — 167°  (corr.).  d-a-Bromopropionylglycylglycine,^vQ- 
pared  in  the  same  manner  as  the  antipode  (Fischer  and  Warburg, 
Abstr.,  1905,  i,  692),  has  m.  p.  172°  (corr.),  [a]'^  -f  29-7°.  d-AlanyU 
glycylglycine  darkens  at  206°,  m.  p.  220°  (corr.  decomp.) ;  the  antipode 
behaves  similarly,  and  the  m.  p.,  240°  (corr.),  previously  given 
{loc.  cit.)  is  an  error.  The  tripeptide  has  [aj^  +31-3°,  and  is  easily 
soluble  in  water. 

a-Bromopropiovyldiglycylglycine  ethyl  ester,  prepared  by  coupling 
a-brooQopropionylglycylglycyl  chloride  with  glycine  ethyl  ester,  crystal- 
lises in  very  minute  needles,  decomposing  at  189°  (corr.).  On  hydro- 
lysis, it  yields  d\-a-hromopropionyldiglycylglycine, 

CHBrMe-CO-[NH-CH2-CO]2-NH-CH2-C02H, 
which  has  m.  p.  176°  (corr.).     This  acid  is  more  conveniently  prepared 
by  coupling  diglycylglycine  with  a-bromopropionyl  bromide,  when  it  has 
m.  p.  180°  (corr.). 

di-Alanyldig/ycylglycine, 

NH2-CHMe-CO-[NH-CH2-CO]2-NH-CH2-C02H, 
formed    on   treating    the  above    substance   with   ammonia,   becomes 
brown  at  220°,  m.  p.  242°  (corr.).  E.  F.  A. 

Conversion  of  ^Serine  into  the  Natural  Optically  Active 
Cystine.  Emil  Fischer  and  Karl  Easke  (£er.,  1908,  41,  893—897). 
— c?/-Cystine  is  obtained  when  o?^-;S-chloro-a-aminopropionic  acid  hydro- 
chloride is  heated  with  water  and  barium  hydrosulphide  at  100°  for  on© 
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and  a-half  hours  in  sealed  tubes,  and  the  resulting  product  oxidised  by 
atmospheric  oxygen  in  the  presence  of  ammonia  (Erlenmeyer,  Abstr., 
1903,  i,  792).  When  the  optically  active  natural  serine  is  used, 
an  active  cystine  is  obtained  which  is  identical  with  the  cystine  from 
natural  sources.  The  conclusion  is  drawn  that  natural  cystine,  serine, 
and  alanine  belong  to  the  same  genetic  group.  The  configurations 
previously  suggested  for  the  last  two  compounds  (Abstr.,  1907,  i,  393) 
cannot  be  regarded  as  rigidly  established. 

Full  details  for  the  preparation  of  barium  hydrosulphide  are 
given.  J.  J.  S. 

Preparations  of  Sodium  Glycocholate.  William  C.  M.  Lewis 
{Bio-Chem.  J.,  1908, 3,  119—1 28).— Strecker's  formula  for  sodium  glyco- 
cholate is  confirmed.  The  ordinary  methods  of  extrastion  of  mixed  bile 
salts  do  not  yield  a  product  consisting  entirely  of  sodium  glycocholate  and 
taurocholate,  but  there  is  in  addition  a  varying  amount  of  sodium 
salts  of  fatty  acids  of  much  smaller  molecular  weight.  This  admixture 
may  amount  to  as  much  as  50%  of  the  total  product.  It  is  suggested 
that  sodium  myristate  is  the  principal  component  of  this  admixture. 

W.  D.  H. 

A  New  Method  of  Forming  isoCyanates  [Carbimides]. 
I.  Richard  Anschutz  {Annalen,  1908,  359,  202 — 216.  Compare 
Freund  and  Asbrand,  Abstr.,  1895,  i,  576). — An  application  of 
Hofmann's  synthesis  of  thiocarbimides  from  carbon  disulphide  and 
primary  amines  to  the  formation  of  carbimides  from  carbonyl 
sulphide. 

The  action  of  primary  amines  on  carbonyl  sulphide  leads  to  the 
formation  of  alkylammonium  alkylthiolcarbamates,  NHR'CO'S'NHgR, 
which  react  with  metallic  salts  in  aqueous  or  aqueous-acetone  solution, 
forming  the  metallic  alkylthiocarbamates.  As  Hofmann's  method  of 
decomposing  the  metallic  alkyldithiocarbamates  in  aqueous  solution  is 
inapplicable  to  the  formation  of  carbimides,  which  react  with  water 
forming  carbon  dioxide  and  g-dialkylcarbamides,  the  author  has  studied 
the  action  of  heat  on  the  metallic  salts  of  alkyldithio-  and  alkylthio- 
carbamates, and  finds  that,  whilst  mercuric  ethyldithiocarbamate 
decomposes  at  150 — 160°  forming  only  small  amounts  of  ethyl  thio- 
carbimide  together  with  carbon  disulphide,  s-diethylcarbamide,  and 
considerable  quantities  of  mercuric  sulphide,  mercuric  alkylthiol- 
carbamates, (NHR,*C0*S)2Hg,  when  heated,  yield  mercuric  sulphide, 
carbonyl  sulphide,  and  «-dialkylcarbamides  together  with  small 
amounts  of  the  carbimides,  but  the  chloromercuric  salts, 

NHR-CO-S-HgCl, 
decompose  chiefly  into  mercuric  sulphide,  hydrogen  chloride,  and  alkyl- 
carbimides,  the  formation  of  carbonyl  sulphide  and  the  s-dialkyl- 
carbamide  taking  plac©  in  this  case  to  only  a  small  extent.  The 
decomposition  of  the  mercuric  alkylthiolcarbamates  is  considered  to 
take  place  probably  in  two  stages,  the  first  leading  to  the  formation  of 
mercuric  sulphide  and  the  intermediate  product,  S(C0'NHR)2. 

Ethylammonium  ethylthiolcarhamate^  CgHj^ONgS,  prepared  by  passing 
carbonyl  sulphide  into  an  ethereal  solution  of  ethylamine,  crystallises 
in  white  needles,  m.  p.  88 — 89°,  is  hygroscopic,  decomposes  in  contact 
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with  water,  forming  hydrogen  sulphide  and  an  oil,  and  yields  the 
mercuric  and  chloromercuric  salts  as  white  precipitates  on  addition  of 
the  calculated  quantities  of  mercuric  chloride  to  its  concentrated 
aqueous  solution.  Mercuric  ethylthiolcarbamate,  (C3HgONS)2Hg,  has 
an  odour  of  ethyl  carbimide  when  moist  or  after  drying ;  it  commences 
to  decompose  at  90°,  evolving  carbonyl  sulphide,  and  at  156 — 160° 
yields  red  mercuric  sulphide,  s-diethylcarbamide,  and  small  amounts  of 
ethylcarbimide.  The  chloromercuric  salt,  CgHgONClHg,  has  an  odour 
of  ethylcarbimide,  yields  s-diethylcarbamide  when  boiled  with  water, 
and  forms  ethylcarbimide  when  heated.  The  silver,  copper,  and  lead 
salts  of  ethylthiolcarbamic  acid  were  also  prepared. 

iso Butylammonium  isobutylthiolcarbamate,  0 ^11^2^1:^2^,  crystallises 
in  glistening  leaflets,  m.  p.  102°,  and  is  more  stable  than  the  ethyl 
compound.  The  -mercuric  and  chloromercuric  salts  behave  in  the  same 
manner  as  those  of  the  ethyl  compound.  woButylcarbimide  (Brauner, 
Abstr,,  1880,  228)  is  a  colourless  liquid,  b.  p.  101*57760  mm.,  has  an 
odour  resembling  that  of  ethylcarbimide,  and  reacts  with  tsobutylamine, 
forming  s-diisobutylcarbamide.  The  copper,  C1QH20O2N2S2CU,  and 
cadmium,  CjoHgoOgNgSgCd,  salts  were  analysed  j  when  heated,  these 
salts  yield  s-diwobutylcarbamide.  G.  Y. 


Nitroacetonitrile.  III.  Wilhelm  Steinkopf  and  Ludwig 
BoHRMANN  [Ber,,  1908,  41,  1044 — 1052). — After  many  unsuccessful 
attempts  (compare  Abstr.,  1907,  i,  490),  nitroacetonitrile  has  at  last 
been  prepared  by  treating  methazonic  acid  with  thionyl  chloride  in 
ether.  That  the  compound  so  obtained  is  nitroacetonitrile  follows 
from  the  fact  that  it  yields  a-nitroethenylamino-oxime  with  hydroxyl- 
amine,  and  gives  the  nitrolic  acid  reaction  and  Konowaloff 's  reaction.  Its 
formation  from  methazonic  acid  proves  the  correctness  of  the  formula 
assigned  to  this  substance  by  Meister  (Abstr.,  1907,  i,  885).  Further, 
since  the  compound  obtained  by  Steiner  (Trans.,  1876,  ii,  288)  from 
fulminuric  acid,  and  described  by  him  as  nitroacetonitrile,  is  not 
identical  with  nitroacetonitrile,  this  author's  formulation  of  fulminuric 
acid  as  nitrocyanoacetamide  becomes  doubtful.  Attempts  are  being 
made  to  prepare  nitrocyanoacetamide. 

Nitroacetonitrile,  N02'CH2'CN,  is  obtained  as  a  fairly  stable, 
yellow,  limpid  oil ;  when  pure,  it  may  be  distilled  under  reduced 
pressure,  b.  p.  96°/14  mm. ;  it  is  not  explosive,  neither  is  the 
ammonium  salt,  which  crystallises  in  slender,  yellowish-white  needles, 
decomposing  at  130 — 135°;  the  silver  salt^  obtained  as  a  brown  pre- 
cipitate, is,  however,  very  explosive.  An  aqueous  solution  of  the 
ammonium  salt  when  "treated  with  a  solution  of  diazobenzene  nitrate 
yields  nitrocyanoformaldehydephenylhydrazone,  CN*C(N02)IN*NHPh  ; 
it  forms  glistening,  reddish-brown  crystals,  decomposing  at  108°,  and 
is  soluble  in  dilute  alkalis. 

a-Nitroethenylamino-oxime,  N02'CH2'C(NH2).*NOH,  obtained  by 
the  action  of  hydroxylamine  on  nitroacetonitrile,  forms  yellow  crystals 
and  decomposes  suddenly  at  108°.     Dihromonitroacetonitrile, 

N02-CBr2-CN, 
prepared  by  adding  bromine  to  an  aqueous  solution  of  ammonium 
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nibroacetonitrile,  is  a  pale  yellow  oil,  b.  p.  57 — 58°/ 1 2  mm.,  with  an 
unpleasant  odour  ;  it  solidifies  to  a  crystalline  mass  at  about  -  30°. 

When  nitroacetamide  or  its  ammonium  salt  is  warmed  with  thionyl 
chloride,  it  is  converted  into  a  compound  which  is  probably  nitro- 
acetimide  chloride^  NOg'CHg'CCKNH  ;  it  crystallises  from  water  in 
white  crystals  with  H2O ;  the  anhydrous  substance  has  m.  p. 
157 — 158°.  When  boiled  with  water  for  some  time,  it  is  converted 
into  a  substance,  CgH^OgNg,  decomposing  violently  at  121°.  The 
nature  of  this  compound  is  under  investigation.  W.  H.  G. 

Metallic  Acetylene  Oorapounds.  Oskar  Makowka  (Ber.,  1908, 
41,  824—829.  Compare  Abstr.,  1907,  ii,  399,  403).— The  copper 
acetylene  compound,  obtained  by  the  precipitation  of  a  cuprous  salt  by 
acetylene,  is  of  constant  composition,  CgHgOCug,  whether  derived  from 
chloride,  nitrate,  sulphate  or  acetate,  or  by  precipitation  in  acetone 
solution.  When  oxidised  with  hydrogen  peroxide,  volatile  products, 
showing  an  aldehyde  reaction,  are  formed.  In  view  of  this,  the 
compound    is    regarded  as  dicuproacetaldehyde   of    the   constitution 

V^>CH-CHO. 
Civ 

The  so-called  palladium  acetylene  has  the  formula  C^H^OClPd.  It 
is  non-explosive,  and  yields  palladium  when  ignited.  When  heated 
with  water  or  alkali  hydroxides,  butyraldehyde  is  produced,  and,  on 
fusion  with  potassium  hydroxide,  butyric  acid  and  possibly  also  higher 
fatty  acids  are  formed.     The  compound  is  considered  to  be  pallado- 

PTT*PTT 
chlorobutyraldehyde,   I'd<^p,.^,jj»Q.  ^  p  ^ 

The  Study  of  Hydro- aromatic  Substances.  Edward  Dia'ers, 
Arthur  W.  Crossley,  William  H.  Perkin,  Martin  O.  Forster,  and 
Henry  R.  Le  Sueur  (Brit.  Assoc.  Report,  1907,  77,  104— 115).— This 
report  deals  with  the  action  of  reducing  agents  on  5-chloro-3-keto-l  :  1- 
dimethyl-A^-tetrahydrobenzene ;  the  action  of  alcoholic  potassium 
hydroxide  on  3-bromo-l  :  1-dimethylhexahydrobenzene  ;  recent  work  on 
hydroaromatic  hydrocarbons,  alcohols,  ketones,  and  acids ;  steric 
hindrance  in  the  formation  of  rings ;  optical  influence  of  conjugated 
unsaturated  groups,  and  velocity  of  chemical  change  in  the  poly- 
methylene  series.  T.  H.  P. 

Products  of  the  Action  of  Aluminium  Chloride  and 
Hydrogen  Chloride  on  Benzene ;  Phenylmethylc?/cZopentane. 
Gabriel  Gustavson  {Compt.  rend.,  1908,  146,  640— 642).— When  a 
mixture  of  benzene  and  aluminium  chloride  saturated  with  hydrogen 
chloride  is  heated  for  some  hours  in  hermetically  sealed  flasks  on  a 
water-bath,  a  dark  brown  liquid  gradually  separates,  which  on 
decomposition  by  water  gives  a  mixture  of  benzene,  hydrocarbons, 
b.  p.  up  to  360°,  and  a  resinous  residue  (J.  Euss.  Phys.  Chem.  /Soc, 
1878,  10,  390).  By  treating  the  fraction  b.  p.  230—240°  with 
fuming  sulphuric  acid  and  heating  the  sulphonic  acid,  isolated  through 
its  barium  salt,  with  hydrochloric  acid  in  sealed  tubes  at  180 — 200°, 
the   author   has   obtained   a  hydrocarbon,   C^g^iO)  ^'    P-   ^^^ — 232°, 
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n]^  1"5210,  apparently  identical  with  the  S-phenyl-l-methylc^/c/o- 
pentane  described  by  Borsche  and  Menz  (this  vol.,  i,  149).  It  is  not 
attacked  by  bromine,  and  not  immediately  by  potassium  permanganate 
solution.  On  oxidation  by  the  latter  or  by  chromic  acid  at  100°, 
benzoic  and  acetic  acids  are  formed.  When  the  dark  brown  liquid  is 
extracted  with  light  petroleum,  a  substance  remains  which  will  again 
combine  with  benzene,  and  the  product  on  saturation  with  hydrogen 
chloride  gives  more  phenylmethylci/c/opentane  mixed  with  more  highly 
phenylated  cyclic  hydrocarbons.  Amongst  the  latter,  Kursanoff's 
diphenylci/cZohexane  (Abstr.,  1902,  i,  20)  has  been  detected.  Probably 
the  cyc/ohexane  is  transformed  into  the  methylc^/c^opentane,  and  the 
toluene  observed  by  Friedel  and  Crafts  arises  from  a  transposition  of 
the  latter.  E.  H. 


Transformations  and  New  Nitrogenous  Derivatives  of 
Vinyltrimethylene.  Nicolaus  J.  Demjanoff  {Ber.^  1908,  41, 
915 — 920). — The  constitution  of  Gustavson's  vinyltrimethylene  not 
having  yet  been  finally  established  (compare  Abstr.,  1896,  i,  699  ;  Fecht, 
Abstr,,  1907,  i,  906),  the  action  of  nitrogen  trioxide  on  the  hydrocarbon 
was  investigated,  and  by  the  reduction  of  the  additive  product  so 
obtained  c^/c/obutanone  was  formed.  The  nitrosite,  CgHgOgNg,  separates 
from  an  ethereal  solution  at  0°  when  the  gas  from  arsenious  oxide  and 
nitric  acid  (D  1'36)  is  passed  through  it,  and  forms  colourless,  glisten- 
ing leaflets,  m.  p.  145°  to  a  deep  blue  liquid.  A  good  yield  of  succinic 
acid  is  obtained  by  its  oxidation  with  concentrated  nitric  acid.  It  is 
shoAvn  to  be  a  i/z-nitiosite  by  its  conversion  into  the  weak  base, 
NOg'CgHg'NHPh,  by  aniline,  nitrous  oxide  being  liberated  ;  this  forms 
yellow  leaflets,  m.  p.  98°;  the  hydrochloride,  Cj^Hj^OgNgCl,  is  crystal- 
line. Reduction  of  the  nitrosite  with  tin  and  hydrochloric  acid,  as 
well  as  of  the  liquid  product  obtained  simultaneously  with  the  nitrosite, 
leads  to  the  formation  of  a  diamine,  a  colourless  liquid,  b.  p.  180 — 185°. 
The  dihydrochloride,  C5Hg(NH2,HCl)2  foims  colourless  prisms;  the 
platinichloride,  C^ll^^l^^M2PtC\(.y3Jl20,  orange-red  prisms  ;  the  auri- 
chloride,  C^ll~^^^l^^,2t{AuC\^,\ifi,  yellow  leaflets,  and  the  picrate, 
C5H3(NH2'>2»2CgH2(N02)3-OH,  needle.^.  These  results  show  that  in 
the  nitrosite  and  liquid  product  the  nitrogen  atoms  are  directly 
united  to  carbon.  In  addition  to  the  diamine  a  neutral  product  was 
obtained  possessing  aldehydic  properties,  b.  p.  98 — 101°;  the  semi- 
carbazone  has  m.  p.  201 — 202°,  and  it  is  therefore  identified  as  cyclo- 
butanone,  the  formation  of  which  is  most  easily  explained  by  assuming 

the    hydrocarbon   to    be   methylene-c^/c^obutane,    QlI.^,Q<^r^^^\>QlS.^, 

but  the  question  requires  further  investigation.  W.  E,. 


Action  of  Nitric  Acid  on  Saturated  Hydrocarbons.  S.  S. 
JSTametkin  (/.  Russ.  Phys.  Chem.  Sac,  1908,  40,  184—192.  Compare 
Konowaloff,  Abstr.,  1907,  i,  1). — The  formation  of  nitro-compounds  is 
only  the  first  stage  in  the  action  of  nitric  acid  on  hydrocarbons,  and 
consequently  the  mass  of  the  nitric  acid  employed  influences  greatly  the 
final   products  obtained ;  thus,   if  the  quantity  of  acid  is  small,  only 
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nitro-compounds  are  obtained,  but  if  the  acid  is  increased,  oxidation 
products  are  formed  and  the  proportion  of  the  nitro-compounds  is 
diminished. 

The  nitration  of  hexahydro-i/^-cumene,  b.  p.  142 — 144°,  can  be 
carried  out  with  equally  good  results,  and  more  conveniently  in  open 
vessels  than  in  sealed  tubes  if  75 — 150  c.c.  of  nitric  acid,  D  1'3,  are  used 
for  100  c.c.  of  the  hydrocarbon,  the  chief  products  being  mononitro- 
derivatives.  Z.  K. 

The  Study  of  Isomorphous  Derivatives  of  Benzenesulphonic 
Acid.  Henry  A.  Miers,  Henry  E.  Armstrong,  W.  Palmer  Wynne, 
and  William  J.  Pope  {Brit.  Assoc.  Report,  1907,  77,  272).— All  the 
possible  isomeric  sulphonic  chlorides  and  sulphonic  bromides  of  the 
isomeric  dichloro-,  the  isomeric  dibromo-,  and  the  isomeric  chloro- 
bromobenzenes  are  to  be  prepared  and  examined  crystallographically 
so  as  to  determine  the  extent  of  variation  in  the  series  of  closely- 
related  compounds.  T.  H.  P. 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XV.  Reduction  of  Anthracene  and  Phenanthrene  in  Presence 
of  Nickel  Oxide.  Wladimir  N.  Ipatieff,  W.  Jakowieff,  and 
L.  Rakitin  {Ber.,  1908,  41,  996—1000.  Compare  Godchot,  Abstr., 
1904,  i,  987 ;  1906,  i,  76 ;  Schmidt  and  Mezger,  Abstr.,  1907,  i,  1022). 
— When  repeatedly  heated  with  hydrogen  in  presence  of  nickel  oxide 
at  260— 270°/100— 125  atmospheres  for  ten  to  fifteen  hours, 
anthracene  is  reduced  in  three  stages.  The  product  of  the  first 
heating  consists  chiefly  of  tetrahydroanthracene ;  this  is  reduced  in 
the  second  stage  to  decahydroanthracene,  Ci^HgQ,  which  crystallises  in 
odourless  plates,  m.  p.  73—74°  (52—53°  :  Lucas,  Abstr.,  1888,  1201), 
and  when  again  reduced  yields  a  mixture  of  perhydroanthracene  and 
a  substance,  m.  p.  -  3°,  having  apparently  the  same  composition.  The 
yields  are  not  quantitative,  as  part  of  the  anthracene  decomposes, 
forming  carbon  and  methane. 

The  reduction  of  phenanthrene  takes  place  in  three  stages  in  the 
same  manner,  but  at  higher  temperatures.  The  reduction  products 
are  obtained  in  quantitative  yields,  as  even  at  400°  carbon  and 
methane  are  not  formed.  The  product  of  the  first  stage  is  a  mixture 
of  dihydro-  and  tetrahydro-phenanthrene,  and  yields  two  picrates,  m.  p. 
135 — 137°,  and  orange-red  needles,  m.  p.  105 — 106°,  respectively. 
The  second  reaction  product,  m.  p.  -  4°  to  -  5°,  is  octahydrophen- 
anthrene,  perhaps  containing  other  hydrocarbons.  The  final  reduction 
product  consists  of  perhydrophenanthrene,  C^^Hg^,  which  is  a  colour- 
less liquid,  b.  p.  266 — 276°,  has  an  odour  resembling  caoutchouc, 
becomes  slightly  yellow  on  prolonged  exposure  to  light,  and  is  not 
attacked  by  nitric  acid,  bromine,  or  potassium  permanganate  at  the 
ordinary  temperature.  G.  Y. 

Derivatives  of  Dihydroanthracene.  Latham  Clarke  {Ber., 
1908,  41,  935 — 936). — The  reaction  between  anthraquinone  and 
magnesium  ethyl  bromide  in  ethereal  solutio^  leads  to  the  formation 


ORGANIC   CHEMISTRY.  331 

of  a  substance,  CjgHjgO,  m.  p.  159°,  and  of  dihydroxydiethyldihydro- 

anthracene,  ^6^i^nw,t(0Hy^^^^'^'  ^'  P"  "^*^^°*  which  separates  from 
ether  in  large,  greenish-white  needles  containing  1  mol.  of  ether,  and 
from  alcohol  in  thick,  white  plates,  which  also  contain  alcohol  of 
crystallisation,  which  is  rapidly  lost  by  exposure  to  the  air.        C.  S. 

Pluorene  Perhydride.  Leopold  Spiegel  (Ber.,  1908,  41, 
884 — 886). — A  repetition  of  the  experiments  of  the  author  and 
Liebermann  (Abstr.,  1889,  719)  shows  that,  contrary  to  the  statement 
of  Schmidt  and  Mezger  (this  vol.,  i,  16),  flaorene  parhydride,  CigHgg, 
is  actually  existent.  C.  S. 

Attempt  to  Prepare  Hexaphenylethane.  Richard  Anschutz 
{Annalen,  1908,  359,  196 — 201). — It  was  observed  previously  (Trans., 
1885,  47,  898,  899)  that  phenyl  fumarate,  when  heated,  decomposes  in 
two  stages  into  carbon  dioxide  and  stilbene,  the  intermediate  product 
being  phenyl  cinnamate.  Recently,  Tschitschibabin  has  drawn  at- 
tention to  the  instability  of  carboxyl  and  cyano-groups  when  attached 
to  the  same  carbon  atom  as  other  negative  groups  (Abstr.,  1907,  i, 
27).  These  facts,  together  with  the  long-known  formation  of 
triphenylmethane  by  the  decomposition  of  triphenylacetic  acid, 
induced  the  author  to  study  the  action  of  heat  on  triphenylmethyl 
triphenylacetate,  CPhg'COg'CPhg,  triphenylmethyl  fumarate, 

CPh3-C02-CH:CH-C02-CPh3, 
and  phenyl  triphenylacetate,  CPh3*C02Ph,  as  these  might  be  expected, 
in  analogy  with  the  formation  of  stilbene  and  triphenylmethane,  to 
yield  hexaphenylethane,  s-bistriphenylmethylethylene,  and  tetra- 
phenylethane  respectively.  Only  in  the  case  of  the  first  of  these 
esters,  however,  has  any  indication  of  the  formation  of  such  a  product 
been  obtained. 

Triphenylmethyl  triphenylacetate,  CggHgoOg,  prepared  by  the  action 
of  triphenylmethyl  chloride  on  silver  triphenylacetate  in  boiling 
benzene  solution,  crystallises  in  needles,  m.  p.  184 — 185°,  is  readily 
hydrolysed  by  alkalis,  forming  triphenylcarbinol  and  triphenylacetic 
acid,  and,  when  heated  at  185 — 200°  in  a  vacuum,  loses  carbon  dioxide 
and  yields  triphenylmethane,  a  white,  crystalline  substance,  soluble  in 
chloroform,  a  product,  m.  p.  about  210°,  insoluble  in  chloroform,  but 
soluble  in  benzene,  and  an  amorphous  residue,  m.  p.  about  300°, 
which  dissolves  in  boiling  ethylene  dibromide  and  may  be  hexaphenyl- 
ethane, CggHgQ. 

Phenyl  triphenylacetate,  CggHjoOg,  prepared  from  sodium  phenoxide 
and  triphenylacetyl  chloride,  crystallises  in  small  needle-^,  m.  p.  122°, 
and  when  heated  above  its  m.  p.  loses  carbon  dioxide  and  forms 
triphenylmethane  and  phenol. 

Triphenylmethyl  fumarate,  O^^^fi^,  prepared  from  triphenylmethyl 
chloride  and  silver  fumarate,  crystallises  from  carbon  tetrachloride 
in  needles  containing  CCl^,  which  is  lost  at  100°;  m.  p.  152 — 153°. 
At  200®,  the  ester  loses  carbon  dioxide,  forming  a  mixture  from  which 
a  pure  product  has  not  yet  been  obtained.  Gr.  Y. 
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Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XIII.  Reduction  of  Aromatic  Amines  and  Quinoline  in 
Presence  of  Nickel  Oxide.  Wladimir  N.  Ipatieff  {Ber.,  1908, 
41,  991—993.  Compare  Abstr.,  1907,  i,  828).— Whilst  the  action  of 
hydrogen  on  aromatic  amines  in  presence  of  nickel  oxide  under  the 
atmospheric  pressure  leads  to  the  formation  of  large  amounts  of 
abnormal  products,  sometimes,  as  in  the  case  of  quinoline,  even  to  the 
complete  suppression  of  the  normal  reduction  product  (Padoa  and 
Carughi,  Abstr.,  1906,  i,  765),  the  reduction  by  means  of  hydrogen  in 
presence  of  nickel  oxide  at  high  temperatures  and  under  high  pressures 
takes  place  more  simply.  When  heated  with  hydrogen  in  presence  of 
liickel  oxide  at  220—2307115—120  atmospheres  for  forty  to  fifty 
hours,  aniline  forms  aminoc^/c/ohexane  in  a  40 — 50%  yield,  together 
with  dic^/c^ohexylamitiO  and  phenylc^/c^ohexylamine  in  10%  yields. 
Under  similar  conditions,  diphenylamine  yields  dicyc/ohexylamine  and 
traces  of  cyc/ohexylamine,  whilst  quinoline  is  reduced  almost 
quantitatively  to  decahydroquinoline,  or,  on  less  prolonged  heating, 
to  tetrahydroquinoline.  G.  Y. 

The  Transformation  of  Aromatic  Nitroamines  and  Allied 
Substances,  and  its  Relation  to  Substitution  in  Benzene 
Derivatives.  Frederic  S.  Kipping,  Kennedy  J.  P.  Orton, 
Siegfried  Ruhemann,  Arthur  Lapworth,  and  John  T.  Hewitt 
{Brit.  Assoc.  Report,  1907,  77,  101— 103).— A  detailed  study  of  the 
conditions  governing  the  transformation  of  2  :  4-dichloro-l-nitroamino- 
benzene  into  the  isomeric  2  :  4-dichloro-6-nitroaniline  and  a  study  of 
the  wandering  of  bromine  in  the  chloiination  of  bromo-anilines. 

T.  H.  P. 

Preparation  of  j[?-Toluidine  from  Mixed  Toluidines  by- 
means  of  ^-Toluidine  Hydrate.  Richard  J.  Friswell  (J.  Soc. 
Chem.  Ind ,  1908,  27,  258). — Referring  to  the  recent  publication  of 
WalkerandBeveridge(rrans,,  1907,91, 1797), the  author  calls  attention 
to  the  fact  that,  in  1889,  he  devised  the  mode  of  separating />-toluidine 
from  mixed  toluidines  by  means  of  jt?-toluidine  hydrate,  and  success- 
fully carried  it  out  on  a  large  scale.  Technical  details  are  given  in 
the  original.  J.  V.  E. 

Condensation  of  Chloral  with  Primary  Aromatic  Amines. 
II.  Alvin  S.  Wheeler  (J.  Amer.  Chem.  Soc,  1908,  30,  136—142).— 
In  an  earlier  paper  (Wheeler  and  Weller,  Abstr.,  1903,  i,  246),  it  was 
stated  that  chloral  condenses  with  o-  and  jo-nitroanilines  to  form 
trichloroethylidenedi-o-  and  -jo-nitro-anilines. 

An  account  is  now  given  of  the  behaviour  of  chloral  with  other 
primary  arylamines.  The  products  crystallise  well,  and  are 
decomposed  by  strong  mineral  acids  with  regeneration  of  the  amine. 
They  react  readily  with  bromine  at  the  ordinary  temperature  to  form 
bromo-derivatives,  in  which  the  bromine  atom  probably  replaces  the 
hydrogen  of  the  chloral  residue. 

[With  C.  W.  Miller.] — TricMoroethi/lidenedi--p-bromoaniline, 
CCl3-CH(NH-C^H4Br)2, 
m.  p.  140°,    forms  colourless  needles  and  decomposes  at  205°.     The 
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5;'0?no-derivative,  m.  p.  203°,  crystallises  in  colourless  plates,  and  the 
cA/o?'0- derivative,  m.  p.  93°,  in  long  needles. 

[With  W.  S.  Dickson.] — Trichloroethylidenedi-o-methoxyphenylamine, 
CCl3-CH(NH-C^^H4-OMe)2,  m.  p.  121°,  forms  large,  pale  yellow, 
rhombohedra  or  long,  slender  prisms,  and  is  soluble  in  100  c.c.  of 
alcohol  to  the  extent  of  7  grams  at  the  b.  p.  and  2*5  grams  at  25°. 
The  6?*o/wo-derivative  crystallises  in  clusters  of  needles,  and  decomposes 
at  about  230°. 

Trichloroethylidenedi-^-^methoxyphenylamine,  m.  p.  118 — 120°,  forms 
brilliant,  pink  scales,  and  decomposes  at  158°.  By  the  action  of 
bromine,  a  compound  is  obtained  which  blackens  at  about  198°. 

[With  W.  S.  Dickson.] — Trichloroethylidene-o  aminobenzoic  acid 
(chloral-anthranilic  acid)  (Niementowski  and  Orzechowski,  Abstr., 
1896,  i,  187),  m.  p.  152°,  yields  a  6romo  derivative  decomposing  at 
237°.  When  trichloroethylidenedi-o-aminobenzoic  acid  (chloral- 
dianthranilic  acid)  (Niementowski,  Abstr.,  1903,  i,  91)  is  boiled  with 
acetic  anhydride,  o-acetylaminobenzoic  acid  is  produced.  The  bromo- 
derivative  of  chloral-dianthranilic  acid  has  m.  p.  236°  (decomp.). 

[With  Strowd  Jordan.] — Trichloroethylidenedi-o-tolylamine, 

m.  p.  80°,  forms  silky  needles,  and  yields  a  5ro?7io-derivative,  m.  p. 
about  268°.  Physiologically,  the  compound  produces  a  numbing 
effect.  E.  G. 

Condensation  Products  of  Dibromo-jo-hydroxybenzyl 
Bromide  with  Aromatic  Bases.  Karl  Auwers  and  Alfred 
DoMBRowsKi  {Ber.,  1908,  41,  1053— 1058).— A  further  contri- 
bution to  the  study  of  the  influence  of  the  position  of  the  methyl  group 
on  the  chemical  properties  of  benzenoid  compounds  (compare  Auwers, 
Abstr.,  1906,  i,  258). 

Although  derivatives  of  dibromo-jo-hydroxy-i^'-cumylaniline  are 
readily  obtained  by  the  action  of  dibromo-jt?-hydroxy-»//-cumyl  bromide 
on  an  aromatic  base  in  ethereal  solution  (compare  Auwers  and 
Dombrowski,  Abstr.,  1906,  i,  380),  it  is  found  that  when  dibromo-;?- 
hydroxybenzyl  bromide  acts  on  aniline,  jo-toluidine,  or  m-toluidine, 
instead  of  the  expected  substituted  benzylaniline,  the  corresponding 
benzylidene  derivative  is  obtained.  However,  the  normal  reaction 
product  is  obtained  when  o-toluidine,  J^-cumidine,  jo-xylidine,  or  as-m- 
xylidine  is  employed.  It  is  therefore  evident  that  the  presence  of  the 
methyl  group  ortho  to  the  amino-group  prevents  the  oxidation  of 
the  substituted  benzylaniline  to  the  corresponding  benzylidene 
derivative;  further,, since  benzylidene  derivatives  have  never  been 
obtained  when  dibromo-;9-hydroxy-i/^-cumyl  bromide  is  employed,  it 
follows  that  the  same  protective  influence  against  oxidation  is  exerted 
by  the  methyl  group  when  ortho  to  the  -CH2Br  group. 

The  nature  of  the  solvent  employed  also  influences  the  course  of  the 
reaction.  Only  in  ethereal  solution  does  the  reaction  take  place  in 
the  manner  above  described  ;  when  benzene  is  used,  the  chief  product 
formed,  for  example,  by  the  action  of  dibromo-jo-hydroxy benzyl 
bromide  on  jo-toluidine,  is  the  di-derivative, 

C6H4Me-N(GH2-C6H2Br2-OH)2. 
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The  benzylidene  derivatives  obtained  by  the  action  of  dibromo-jt>- 
hydroxybenzyl  bromide  on  aniline  and  /?-toluidine  were  identical  with 
those  described  by  Paal  and  Kromschroder  (Abstr.,  1896,  i,  225) ;  the 
m.    p.   of  the  jo-toluidine  derivative, 

OH-C^H2Br2-CH:N-C6H4Me,Et-OH, 
was  found  to  be  187°,  and  not  157°  as  &tated  by  these  authors. 

The  following  new  compounds  were  prepared  :  dibrorno-^-hydroxy- 
benzylidene-m-toluidme,  Cj^Hj^ONBrg,  a  dark  red,  crystalline  powder, 
m.  p.  155*5 — 157° ;  dibromo-^hydroxybenzyl-o-J,oluidine,  Cj^HjgONBrg,  a 
white,  crystalline  powder,  m.  p.  117*5 — 119°;  the  ^-acetate, 

Cio^isO^NBr,, 
forms  needle-shaped  crystals ;  dibromo--p-hydroxybenzyl-2iS-m.-xylid{ne 
^-acetate,  Cj^H^yOgNBrg,  crystallises  in  very  small  leaflets,  m.  p.  175°; 
the  isomeric  ^^-xylidine  compound  forms  colourless  crystals,  m.  p. 
240 — 241°  ;  dibromo-p-hydroxyhenzylidene-SiS-m-xylidine,  GjjHjgONBrg, 
is  a  red  powder,  m.  p.  161°;  dibromo-^-hydroxybenzyl-xlz-cumidinef 

Cj.Hi^ONBr^, 
crystallises  in  slender  needles,  m.   p.   123 — 125°;    the  '^-acetate   has 
m.  p.  205° ;  bisdibromo-p-hydroxybenzyl-p-toluidine, 
C6H4Me-N(CH2-C6H2Br2-OH)2, 
has  m.  p.  134 — 135°;  tetrabromo-i^-hydroxybenzylaniline,  Cj^HgONBr^, 
crystallises   in   small,   glistening,    pearly  leaflets,    m.   p.    126 — 127°; 
when    its   alcoholic   solution    is    boiled    for  some   time,    it    is  partly 
converted  into  bistet7'abromo-'p-kydroxybenzylaniline, 

C,H,.N(CH2-C,Br,-OH)2, 
a  fine  powder,  m.  p.  212°.  W.  H.  G. 


Asymmetric  Nitrogen.  XXXII.  Dependence  of  the 
Velocity  of  Racemisation  of  Optically  Active  Ammonium 
Salts  on  the  Nature  of  the  Anion.  Edgar  Wedekind,  Otto 
Wedekind,  and  F.  Paschke  {Ber.,  1908,  41,  1029—1035.  Compare 
E.  Wedekind,  Abstr.,  1906,  i,  161,  419).— The  velocities  with  which 
c/'phenylbenzylmethylpropylammonium  iodide,  bromide,  and  chloride 
undergo  autoracemisation  in  chloroform  solution  at  35°  have  been 
measured,  the  velocity  constants  obtained  being,  for  the  iodide, 
^=0*0065,  for  the  bromide,  /ir=  0*0013,  and  for  the  chloride, 
Jr=  0*00027,  that  is,  in  the  ratio  Ci :  Br  :  1  =  1  :5  :  25.  The  rate  of 
change  of  the  bromide  in  bromoform  solution  was  found  to  be  the 
same  as  in  chloroform  solution. 

Similar  comparative  measurements  were  made  with  c?-phenylbenzyl- 
methylallylammonium  bromide  and  iodide  in  chloroform  solution  at 
25°,  35°,  and  45°,  the  lvalues  obtained  being,  for  the  iodide,  0*0012 
and  0*0040  at  25°  and  35°  respectively,  and  for  the  bromide,  000061 
and  0*0024  at  35°  and  45°  respectively.  From  these  values,  it  is  seen 
that  (1)  the  iodide  undergoes  racemisation  about  six  times  more 
rapidly  than  the  bromide  at  the  same  temperature  (35°) ;  (2)  the 
allylammonium  salts  are  more  stable  than  the  corresponding  propyl 
salts. 

The  effect  of  an  increase  in  temperature  on  the  rate  of  change  is  in 
several  cases  quite  abnormal ;  for  example,  the  K  values  for  c?-phenyl- 
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benzylmethylpropylammoniura  iodide  at  25°  and  35°  are  respectively 
0-0013  and  00065. 

\-Phenylhenzylmethylpropylammoniur)i  chloride  has  been  prepared ; 
it  forms  small,  colourless  crystals  decomposing  at  174 — 175°, 
[ajo  -  143 '8°  (in  chloroform).  W.  H.  G. 

Phenyl  Mesaconates.  Rosalind  Clarke  {Annalen,  1908,  359, 
188 — 195). — The  esters  described  in  this  paper  were  prepared  in 
amplification  of  Anschiitz's  study  of  derivatives  of  mesaeonic  acid 
(Abstr.,  1907,  i,  468). 

Phenyl  mesaconate,  COgPh-CHICMe'CO^Ph,  prepared  by  the  action 
of  mesaconyl  chloride  on  sodium  phenoxide  in  boiling  toluene  solution, 
crystallises  from  carbon  disulphide  in  yellow  leaflets,  m.  p.  66 — 67°  ; 
it  resembles  phenyl  fumarate  in  that  it  evolves  carbon  dioxide  when 
heated  at  high  temperatures.  On  hydrolysis  with  1  mol.  of  potassium 
hydroxide  in  boiling  aqueous-acetone  solution,  it  yields  a-phenyl 
hydrogen  mesaconate,  COgPh'CHICMe'COgH,  which  crystallises  from 
light  petroleum  in  needles,  m.  p.  99°.  a-Phenyl  ^-methyl  mesaconate, 
COgPh-CHICMe-COsMe,  m.  p.  45—46°,  b.  p.  166°/13  mm.,  is  obtained 
by  gently  heating  sodium  phenoxide  with  ^-methyl  mesaconyl  a-chloride 
in  ethereal  solution. 

^-Phenyl  hydrogen  mesaconate  could  not  be  obtained  by  partial 
esterification  of  the  acid,  but  the  ^-phenyl  a-methyl  ester, 

COgMe-CHlOMe-COgPh, 
m.  p.  23 — 25°,  b.  p.  176°/20  mm.,  is  formed   from  sodium  phenoxide 
and  a-methyl  mesaconyl  /3-chloride. 

a-Phenyl  mesaconyl  ^-chloride,  C0.2Ph'CHICMe*C0Cl,  obtained  as  a 
crystalline  mass  on  treatment  of  the  a-phenyl  hydrogen  ester  with 
phosphorus  pentachloride  in  chloroform  solution  and  distillation  of  the 
phosphoryl  chloride  and  the  solvent  in  a  vacuum,  yields  the  following 
three  substances  when  treated  with  the  corresponding  bases  in  ethereal 
solution.  a-Phenyl  7nesacon-/3-amate,  C02Ph*CH!CMe'CO-NH2,  crystal- 
lises from  ether  in  white  needles,  m.  p.  114 — 115°.  a-Phenyl  mesacon- 
p-anilate,  C02Ph-CH:CMe-C0-NHPh,  white  needles,  m.  p.  121°. 
a-Phenyl  mesacon-p-^-tohddate,  COgPh-CHICMe-CO-NH-OgH^Me, 
yellow  needles,  m.  p.  129—130°. 

^-Phenyl  mesacon-a-anilate,  white  crystals,  m.  p.  114 — 115°,  and  the 
corresponding  a-'p -toluidate,  yellow  needles,  m.  p.  122°,  are  prepared  by 
the  action  of  mesacon-a-anilyl  and  mesacon-a-/>-toluidyl  chlorides  on 
sodium  phenoxide. 

Whilst  the  /3-alkyl  mesacon-a-anilates  and  -a-;?-toluidate3  melt  at 
the  same  temperatures  as,  or  at  higher  temperatures  than,  the  corre- 
sponding /?-anilates  afld  /8-jo-toluidates,  the  a-phenyl  mesacon-j8-anilate 
and  ^-/>-toluidate  melt  7°  higher  than  their  isomerides.  G.  Y. 

2:4: 6-Trichlorophenol  and  its  Transformation  into  Chlori- 
nated Benzoquinones.  Eugene  Leger  {Compt.  rend.,  1908,  146, 
694 — 697). — 2  :  4  :  6-Trichlorophenol  can  be  prepared  readily  and  in 
quantity  when  concentrated  eau  de  Javel  is  used  instead  of  the  dilute 
solution  of  hypochlorite  employed  by  Chandelon  (Abstr.,  1883, 
1108).     It  has  m.  p.  66—67°  (corr.)  [Chandelon  {loc.  cit.)  gives  54°]. 
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By  the  action  of  nitric  acid,  D  1*41,  containing  a  small  quantity  of 
hydrochloric  acid,  trichlorophenol  is  converted  into  a  mixture  of  tri- 
and  tetra-chlorobenzoquinones,  which  can  be  separated  by  fractional 
crystallisation  from  alcohol ;  trichlorobenzoquinone  softens  at  166°  and 
melts  at  168°  (corr.)  (Graebe  gives  164—166°,  Annalen,  1868,  146,  1). 

M.  A.  W. 

Basic  Tri-iodophenoxide  of  Bismuth.  Oreste  Carrasco  {Boll. 
cJiim.  farm.,  1908,  47,  109 — 112). — The  author  gives  an  improved 
method  for  preparing  2:4:  6-tri-iodophenol  (compare  Brenans,  Abstr., 
1901,  i,  322),  from  which  he  obtains  a  basic  bismuth  derivative 
possessed  of  therapeutic  value. 

By  adding  a  potassium  iodide  solution  of  rather  more  iodine  than  is 
required  by  the  equation  C^H^-OH  +  3KH0  +  61  =  CqU^I^'OB.  +  SKI  + 
SHgO  gradually  to  a  solution  of  phenol  in  a  large  excess  of  potassium 
hydroxide  (8  mols.)  solution,  a  theoretical  yield  of  2  :  4  :  6-tri-iodophenol, 
free  from  di-  or  mono-iodophenol,  is  obtained. 

Monohydrated  bismuthyl  2:4:  6-tri-iodophenoxide,  CgH2T3*0*Bi(OH)2, 
prepared  by  treating  a  solution  of  2:4:  6-tri-iodophenol  (1  mol.)  in 
alkali  with  a  solution  of  bismuth  nitrate  (rather  less  than  1  mol.)  in 
45%  aqueous  glycerol,  is  obtained  as  a  heavy,  yellow,  amorphous 
powder.  The  corresponding  anhydrous  derivative,  CgHglg'O'BiO,  to 
which  the  name  '  neoform '  is  given,  is  a  yellow  powder  having  a  faint 
odour  recalling  that  of  xeroform,  a  similar  compound  containing 
bromine  in  place  of  iodine  ;  it  begins  to  decompose  at  170 — 180°. 

T.  H.  P. 

Quinonoid  Sulpho-derivatives.  Theodor  Zincke  and  E.  Brune 
{Ber.,  1908,  41,  902— 905).— An  acetone  solution  of  2  : 6-dibromo- 
phenol-4-sulphonyl  chloride  (Abstr.,  1907,  i,  698)  becomes  deep  yellow 
when  shaken  with  sodium  acetate  solution.  Hydrogen  chloride  is 
eliminated,  and  probably  a  quinonoid  compound, 

^•^'^CBr:CH>^*^^2» 
is    formed.     This  compound  has  not  been  isolated,   as  the    solution 
rapidly  becomes  colourless  and  deposits  a  colourless,  crystalline  com- 
pound, having  the  same  composition,  and  probably  representing  the 

polymeric  compound   CgH2Br2<C^Q    .2^CgH2Br2.     This  behaviour  is 

analogous  to  that  of  various  j/^-bromides  (Abstr.,  1907,  i,  125).  The 
polymeride  readily  reacts  with  methyl  or  ethyl  alcohol  and  also  with 
aniline,  yielding  the  same  derivatives  as  are  formed  when  these  sub- 
stances react  with  the  original  sulphonyl  chloride. 

The  polymeride  is  practically  insoluble  in  the  ordinary  organic 
solvents,  crystallises  from  hot  nitrobenzene  in  rhombic  plates  and 
prisms,  and  is  not  readily  oxidised. 

Methyl  2  :  Q-dibromophenolA-sulphonate, 

OH-C6H2Br2;S02-OMe, 
crystallises  from  benzene  in   rhombic   plates,  m.  p.  196 — 197°,  which 
dissolve  readily  in  alkalis.     The  corresponding  ethyl  ester, 

C3H80,SBr2, 
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crystallises  in  prisms,  m.  p.  146 — 147".     The  aulphanilide, 
OH-CgH2Br2-S02-NHPh, 

crystallises  in  colourless  plates,  m.  p.  177°.  J.  J.  S. 

4-Hydroxy-l  : 4-dimethyl-  1-trichloromethyldihydrobenzene. 
Theodor  Zincke  and  Fr.  Schwabe  {Ber.,  1908,  41,  897—902).— 
Zincke  and  Suhl's  ketone,  CgH^OCJg  (Abstr.,  1907,  i,  37),  reacts 
readily  with  magnesium  methyl  iodide,  yielding  i-hydroxy-1  :  4:-dimethyl- 

pTT'pTT 

1-trichloromethylcjclohexadiene,  0H*CMe<C.pTT*pTT^CMe'CCl3,  which 

crystallises  from  light  petroleum  in  slender  needles  or  plates,  m.  p. 
131 — 132°.  It  is  extremely  unstable,  and,  when  kept,  rapidly  gives 
up  water,  yielding  \-methyl-\-p-trichloroethylhenzene, 

CgH^Me-CH^-CClg, 
which  crystallises  from  methyl  alcohol  in  slender  plates,  m.  p.  31 — 33°. 
When    oxidised,    this  compound   yields  terephthalic  acid,   and  when 
heated  with  alcoholic  potash,  gives  l-methylA-^-dichlorovinylbenzene, 

CeH^Me-CHICClg, 
colourless  plates,  m.  p.  40 — 41°. 

The  carbinol  reacts  with  a  chloroform  solution  of  bromine,  yielding 
bromo-derivatives   which   probably    have  the  following  constitution  : 

QR^,G,^^^v,<^^f^   m.    p.    90-91°  3     ^^p'^,'^2^^2<^f^^   ^-  P- 

106— 107°  (decomp.),  and  ^^2^^>C6H2Br2<^^j^    m.    p.    133°    (de- 

comp.).  The  latter  two  readily  lose  bromine,  yielding  the  dibromo- 
derivative.  J.  J.  S. 

Action  of  Chlorine  on  Dithymol.  Henri  Cousin  {Compt.  rend. 
1908, 146,  636—637.  Compare  this  vol.,  i,  84,  162).— When  dithymol 
(1  mol.),  suspended  in  chloroform,-  is  treated  with  slightly  more  than 
the  theoretical  quantity  (2  mols.)  of  chlorine,  dichlorodithymolj 
C2QH24O2CI2,  is  formed  as  brilliant,  slightly  yellow,  prismatic  crystals, 
m.  p.  152 — 153°  (corr.).  By  the  continued  action  of  chlorine, 
or,  better,  by  the  action  of  bromine  (1  mol.)  on  its  chloro- 
form solution,  dichlorodithymol  is  oxidised  to  dichlorodithymo- 
quinone,  C20H22O2CI2,  which  forms  radiating  groups  of  deep  garnet- 
red,  prismatic  needles,  m.  p.  130 — 132°  (corr.  decomp.),  insoluble  in 
alkalis,  and  giving  an  intense  blue  colour  with  tincture  of  guaiacum. 

Dithymol,  suspended  in  chloroform,  is  converted  by  the  prolonged 
action  of  chlorine  into  dichlorodithymoquinone  dichloride, 

*  CJgoHggOgCl^, 

a  substance  forming  small,  prismatic  crystals  of  a  sulphur-yellow 
colour,  m.  p.  176 — 178°  (corr.  decomp.),  insoluble  in  alkalis.  The 
latter  substance  on  reduction  gives  dichlorodithymol.  E.  H. 

Styrene  Oxide.  Marc  Tiffeneau  and  Ernest  FouRNEAu'^(Com;)«. 
rend.,  1908,  146,  697— 699).— Styrene  oxide,  obtained  in  afield  of 
50%  by  the  action  of  powdered  potassium  hydroxide  on  an  ethereal 
solution  of  styrene  iodohydrin  (A.bstr.,  1905,  i,   591 ;  this  vol.,  i,  19), 

VOL.  xciv.  i.  a  a 
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has  b.  p.  191—192°  (corr.)  or  84— 85715  mm.,  D^  1-0633,  D'''  1'0523  ; 
it  is  not  appreciably  changed  when  heated  in  a  sealed  tube  above  its 
boiling  point,  and  is  only  slowly  converted  into  the  isomeric  phenyl- 
acetaldehyde  on  boiling  with  dilute  mineral  acids  (Abstr.,  1907,  i, 
404).  Styrene  oxide  is  reduced  by  sodium  and  water  to  benzyl  alcohol, 
and;  combines  with  halogen  acids  to  form  halohydrins  (Abstr.,  1907,  i, 
404) ;  when  heated  in  a  sealed  tube  with  hydrocyanic  acid,  it  yields  the 
cyanohydrin  of  phenylacetaldehyde,  which  is  converted  into  a  mixture  of 
ethyl  phenylhydracrylate  and  ethyl  cinnamate  by  the  action  of  an  alcoholic 
solution  of  hydrogen  chloride.  Styrene  oxide  condenses  with  organo- 
magnesium  derivatives  to  form  the  corresponding  substituted  benzyl- 
carbinol,  CH2Ph-CHK-0H,  and  not  the  alcohol,  CHoK-CHPh-OH,  as 
previously  stated  (Abstr.,  1907,  i,  818),  and  is  converted  quantitatively 
into  the  corresponding  amino-alcohol  when  heated  in  a  sealed  tube 
with  amines  (compare  Krassusky,  this  vol.,  i,  139).  M.  A.  W. 

Oxidation  of  ??i-Nitrobenzoylcarbinol.  William  L.  Evans  and 
Benjamin  T.  Brooks  (/.  Amer.  Chem.  Soc,  1908,  30,  404— 412).— In 
an  earlier  paper  (Evans,  Abstr.,  1906,  i,  269),  an  account  has  been 
given  of  the  behaviour  of  benzoylcarbinol  towards  oxidising  agents. 
Further  work  is  being  carried  out  with  the  object  of  ascertaining 
whether  the  substituted  benzoylcarbinols  follow  the  same  general 
course  of  reaction,  and  of  determining  the  effect  of  substitution  on  the 
behaviour  of  these  substances.  The  present  paper  deals  with  the 
oxidation  of  m-nitrobenzoylcarbinol. 

An  improved  method  is  described  for  the  preparation  of  bromo-7/i- 
nitroacetophenone.  m.-Nitroacetophenone  acetate  has  m.  p.  51°.  On 
hydrolysis,  it  yields  m-nitrobeiizoi/lcarbinol,  m.  p.  92*5 — 93°,  which 
forms  pale  yellow  crystals,  and,  when  heated  with  a  mixture  of  glacial 
acetic  acid  and  acetyl  chloride,  is  reconverted  into  m-nitroaceto- 
phenone  acetate.  Aqueous  solutions  of  the  carbinol  reduce  ammoniacal 
silver  nitrate  and  Fehling's  solution. 

When  the  carbinol  is  treated  with  freshly-precipitated  mercuric 
oxide,  freshly-precipitated  silver  oxide,  or  potassium  permanganate, 
either  alone  or  in  presence  of  alkali  hydroxide,  it  yields  only  ??i-nitro- 
benzoic  acid  and  carbon  dioxide.  By  the  action  of  cupric  hydroxide 
and  alkali  hydroxide  on  the  carbinol,  it  is  converted  into  m-nitro- 
mandelic  acid,  whilst,  if  treated  with  potassium  ferricyanide  and 
potassium  hydroxide,  it  yields  both  m-nitrobenzoic  and  m-nitro- 
mandelic  acids.  E.  G. 

Preparation  of  Eugenyl  o-  and  m-Aminobenzoates.  J.  D. 
RiEDEL  (D.K.-P.  189333). — Evgenyl  o-nitrohenzoate,  pale  yellow 
prisms,  m.  p.  60 — 62°,  and  eugenyl  m-niirobenzoate,  well-defined,  yellow 
prisms,  m.  p.  71 — 72°,  are  obtained  by  the  action  of  the  respective 
nitrobenzoyl  chlorides  on  eugenol  in  the  presence  of  aqueous  sodium 
hydroxide.  The  corresponding  amino-esters  are  produced  on  reducing 
the  foregoing  nitro-compounds  with  tin  and  hydrochloric  acid  or  zinc 
and  acetic  acid  ;  eugenyl  o-aininobenzoate,  yellowish-white,  lustrous  plates, 
ni.    p.    98 — 99°;    acetyl  derivative,    yellowish-white    needles,    m.    p. 
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l02 — 103°;  eugenyl  maminobenzoate,  yellow,  lustrous  prisms,  m.  p. 
72 — 73° ;  hydrochloride,  yellowish- white  flakes,  m.  p.  160 — 162°  ;  acetyl 
derivative,  colourless  plates,  m.  p.  102°.  G.  T.  M. 

Benzoylaminoisobutyrolactimone.  Ernst  Mohk  and  Theodor 
Geis  (Ber.,  1908,  41,  798— 799).— Mohr  and  Kohler  obtained  an 
anhydride,  termed  a  lactimone,  by  heating  o-aminobenzoylanthranilic 
acid  with  acetic  anhydride  (Abstr.,  1907,  i,  414).  A  similar  anhydride, 

y — CPh 
CMe2<^^^  A      ,  which  contains  the  typical  lactime  and  lactone  group- 

ings,  'O'CiN'  and  'C'CO'C'C',  and  is  therefore  a  lactimone,  has  now 

been  obtained  in  the  same  manner  from  a-benzoylaminoisobutyric  acid. 

The  lactimone  group   includes  also   such-  substances   as   the   yellow 

N— CPh 
lactimide    of     benzylidenehippuric    acid,    CHPhIC<^         '         (Erlen- 

00*0 

meyer,  jun.,  Abstr.,  1899,  i,  759),and  the  acylanthranils,  CgH^^C^         i 

oo  o 

(Anschiitz,  Schmidt,  and  Greiffenberg,  Abstr.,  1903,  i,  57). 

a-Benzdylaminoisobutyric  acid,  NHBz'CMe^'COgH,  prepared  in  a 
60 — 65%  yield  by  the  action  of  benzoyl  chloride  and  potassium  hydro- 
gen carbonate  on  a-aminoisobutyric  acid  in  cold  concentrated  aqueous 
solution,  crystallises  in  colourless  plates,  m.  p.  198°,  decomp.  above 
220°.  The  lactimone,  CjiHjj02N,  crystallises  in  colourless  plates, 
m.  p.  34°,  b.  p.  123°/9  mm.,  and  when  treated  with  cold  saturated 
alcoholic  ammonia  forms  a-benzoylaminoisobutyramide, 

NHBz-CMe2-CO-NH2, 
which  crystallises  in  white  needles,  m.  p.   201°.     When  boiled  with 
aqueous   sodium   hydroxide,   the    amide    evolves    small    amounts    of 

N — ^CPh 
ammonia  and  yields  the  lactam,  CMe2<C^^^    '  „  0),    crystallising  in 

in  white  needles,  m.  p.  202°.  G.  Y. 

Preparation  of  the  Urethane  of  m-Ainino-j9-ethoxybenzoic 
Acid.  Aktiengesellschaft  fur  Anilin-Fabrikation  (D.R.-P. 
189838).— The  urethane,  C02EfNH-C(5H3(OEt)-C02H,  of  3-amino-4^ 
ethoxybenzoic  acid  is  produced  by  dissolving  the  hydrochloride  of  this 
amino-acid  in  aqueous  sodium  carbonate  and  adding  ethyl  chloro- 
carbonate;  it  crystallises  from  alcohol  in  needles,  m.  p.  211 — 212°,  and 
has  a  very  soluble  sodium  salt.  G.  T.  M. 

4-Methylcoumariij.  F.  Peters  and  Hugo  Simonis  {Ber.,  1908, 
41,  830 — 837). — The  synthesis  of  methylcoumarin  from  ethyl  aceto- 
acetate  and  phenol  by  von  Pechmann's  method  (Abstr.,  1884,  6Q, 
1331)  gives  poor  yields,  owing  probably  to  the  concentrated  sulphuric 
acid  used  acting  rather  to  sulphonate  the  phenol  than  to  cause  condensa- 
tion. Using  a  less  concentrated  acid  {73%'Jl2^0^)  which  no  longer 
acts  as  a  sulphonating  agent  and  less  phenol,  and  stirring  the  mixture 
rapidly,  a  more  satisfactory  yield  is  obtained.  The  proof  of  the 
constitution  of  4-methylcoumarin  is  given  by  conversion  into  methyl- 
coumarilic  acid  (Hantzsch  and  Lang,  Abstr.,  1886,  706).     A  number 

a  a  2 
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of  halogen  derivatives  are  now  described.     4-Methylcoumarin, 

forms  long,  colourless  needles,  m.  p.  90°;  the  dibromide  is  unstable, 
and  forms  minute,  red  needles  which  lose  hydrogen  bromide  on  drying, 

giving  Z-hromo-i-methylcoumarin,  CgH^-e^    ^  i      .      This  crystallises 

in  colourless  prisms,  m.  p.  114°;  when  heated  with  concentrated 
potassium  hydroxide,  it  forms  the  potassium  salt  of  2-methylcoumarilic 
acid,  crystallising  in  silky,  glistening  needles ;  the  acid  forms  feather- 
like prisms,  m.  p.  188°  (compare  Hantzsch,  loc.  cit.)',  the  copper  salt 
forms  green  needles  containing  3H2O,  and  the  methyl  ester,  long, 
glistening  needles,  m.  p.  70°. 

4i-Methyldihydrocoumarin  crystallises  in  colourless,  monoclinic  prisms, 
m.  p.  278°. 

3  :  ^-Dihromo-i-methyUoumarin,    CgH3Br<^    ^  I      ,    prepared    by 

the  action  of  bromine  in  carbon  disulphide  solution  in  sealed 
tubes  at  140°,  crystallises  in  yellow  needles,  m.  p.  167°.  Alkali 
converts  it  into  ^-hromo-^-methylcoumarilic  acid, 

separating  from  benzene  in  aggregates  of  yellow  needles,  m.  p.  155°, 
and  forming  a  copper  salt  ( +  2H2O),  bright  green  needles,  and  a 
potassium  salt  (  +  21S.<f>),  silky,  glistening  needles. 

3:6:  8-Tribromo-i-methylcoumarin,  prepared  by  heating  with 
bromine  under  pressure  at  175°,  separates  in  colourless  prisms,  m.  p. 
196°.     It  yields,  when  heated  with  potassium  hydroxide,  4  :  Q-dibromo- 

2-methylcoumarilic  acid,  CgHgBrg^^ ^C*C02H,  a  yellow,  flocculent 

precipitate,    m.     p.   96°;     the    copper    salt    (  +  2H2O)    forms    green, 

microscopic  needles. 

.CMelOH 
6-Bromo-4:-methylcoumarin,    CgH3Br<^ I     ,    prepared    from    p- 

bromophenol  and  ethyl  acetoacetate,  forms  colourless  needles,  m.  p. 

187°.     It  yields  a  mixture  of  3:6-  and  6  :  8-dibromomethylcoumarins 

when  brominated,  and  the  3:6:  8-tribromomethylcoumarin  on  further 

bromination.     This  last  compound,  when  oxidised  with  permanganate 

in  alkaline   solution,  gives  3  :  5-dibromosalicylic   acid,  thereby  fixing 

the  position  of  the  bromine  atom  3. 

o    i  7^  •       77             .     ^  TT   ^CMelCMe  ,   ,  ,       . 

3  :  4i-JJimethylcoumarin,  \jQi±^<^    I       ,  prepared   by  condensing 

ethyl  methyl  acetoacetate  with  phenol,  has  m.  p.  115°,  and  is  isomeric 
with  von  Pechmann's  4  : 6-dimethylcoumarin  (Abstr.,  1885,  56). 

E.  F.  A. 

Comparative  Study  of  the  Dehydration  of  Atrolactic  and 
jt?-Methoxyatrolactic  Acids.  jo-Methoxyatropic  and  Di-p- 
methoxyatropic  Acids.  J.  Bougault  (Compt.  rend.,  1908,  146, 
766 — 769.     Compare  Abstr.,  1902,  i,  452). — ^-Methoxyatrolactic  acid 
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is  markedly  different  from  atrolactic  acid  in  its  relation  to  dehydrating 
agents.  Ladenburg  found  (Abstr.,  1883,  670)  that  atrolactic  acid  is 
dehydiatpd  by  prolo  ged  boiling  with  dilute  hydiochloiic  acid,  giving 
atropic  acid  and  a  little  of  Fittig's  isoatropic  acid  ;  the  author  obtains 
the  same  transformation  by  heating  for  thirty  minutes  with  concen- 
trated hydrochloric  acid  on  a  boiling  water-bath.  By  the  very 
prolonged  action  (five  to  six  months)  of  cold  hydrochloric  acid, 
however,  /3-chlorohydratropic  acid,  CH2Cl*OHPh*C02H,  is  the  chief 
product,  together  with  a  small  quantity  of  ^soatropic  acid.  Atrolactic 
acid  does  not  give  appreciable  quantities  of  atropic  acid  when  boiled 
with  acetic  or  very  dilute  mineral  acids.  On  the  other  band,  jo-methoxy- 
atrolactic  acid  is  rapidly  dehydrated  by  boiling  with  these  acids,  giving 
good  yields  of  ^-methoxyatropic  acid,  OMe*CgH4*C(C02H)!CE[2,  shining 
spangles,  m.  p.  119 — 120°,  which  forms  a  dibromide,  m.  p.  142°.  When 
jt?-methoxyatrolactic  acid  is  left  in  contact  with  cold  concentrated 
hydrochloric  acid  for  forty-eight  hours,  the  product  is  a  mixture 
in  almost  equal  parts  of  jo-methoxyatropic  acid  and  a  dimolecular 
condensation  derivative  of  this,  called  by  the  author  bis-Tp-methoxy- 
atropic  acid,  {OiqH-j^qO.^)2'  At  the  temperature  of  the  water-bath,  the 
latter  acid  is  the  sole  product,  and  the  reaction  is  complete  in  fifteen 
to  twenty«minutes.  Bis-jo-methoxyatropic  acid  has  m.  p.  215°,  and  by 
titration  with  standard  alkali  its  molecular  weight  is  found  to  be  356 
(calculated  as  a  monobasic  acid).  Re-titration  after  boiling  with 
slight  excess  of  alkali  gives  the  result  178  (also  calculated 
as  a  monobasic  acid),  indicating  that  the  substance  is  a 
lactonic  acid.     Fittig  (Abstr.,   1881,   425)  proposed  the   formula   (I) 

^«^^<cSm^  OMe.C,H,.cZCoiZ.'^5^C.C02H 

(.^(OOgH)    CHg  \CgH8(0Me)/ 

(I.)  (II.) 

for  woatropic  acid,  from  which  the  formula  (II)  would  be  deduced  for 
bis-p-methoxyatropic  acid.  The  author,  however,  considers  that  a 
direct  combination  of  the  'CHg*  groups  is  improbable,  and  prefers 
the  formula  (III)  for  the  new  acid,  and  accordingly  represents  Fittig's 
OMe-C  H  ^CMe(C,H,.OMe)-CO  ^CMe(C02H)^ 

OMe  ^«3<cMe(C02H) 6  ^^^^^CMe{CO,ll)^^o^^ 

(HI.)  (lY.) 

isoatropic  acid  by  (TV),  which  explains  more  easily  than  (I)  its 
oxidation  to  anthraquinone.  E.  H. 

Tyrosine.  Jules*  Aloy  and  Charles  Rabaut  {Bull.  Soc.  chim.y 
1908,  [iv],  3,  391 — 393). — A  study  of  the  action  of  various  reagents 
on  tyrosine.  The  hydrobromide  and  hydriodide  of  the  base,  which 
are  both  crystalline,  are  described.  Bromine  vapour  converts 
the  base  into  dibromotyrosine  hydrobromide,  but  with  excess  of 
bromine  water  an  unstable,  yellow  perbromide  is  obtained,  which 
is  soluble  in  alkalis  'and  most  organic  solvents.  Dry  chlorine 
has  no  action  on  the  base,  but  in  presence  of  moisture  a  yellow, 
unstable,  perchlorinated  product  is  formed,  which  blackens  on  expojsure 
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to    air.     No   definite   derivatives  can  be   obtained    by  the    action  of 
iodine  vapour  on  tyrosine. 

Tyrosine  suspended  in  water  or  dissolved  in  hydrochloric  acid  gives, 
on  addition  of  chlorine  water,  followed  by  ammonia  solution,  a  fine 
red  colour.  Bromine  water  may  be  used  in  place  of  chlorine  water, 
but  the  colour  formed  is  then  less  intense.  Leucine  does  not  give  this 
reaction.  T.  A,  H. 

Catalytic  Beactions  at  High  Temperatures  and  Pressures. 
XVI.  Reduction  of  Aromatic  Ethers,  Esters,  and  Acids  in 
Presence  of  Nickel  Oxide,  Wladimir  N.  Ipatieff  and  0.  Philipofp 
(Ber.,  1908,  41,  1001— 1007).— Phenyl  ether  is  reduced  by  hydrogen 
in  presence  of  nickel  oxide  at  230°/100  atmospheres  in  twelve  hours, 
forming  c^/c^ohexane,  ci/cZohexanol,  and  cyclohexyl  ether,  0(CgHjj)2, 
which  is  formed  also,  together  with  C7/o^ohexanol,  by  reduction  of 
phenol  in  the  same  manner,  and  is  obtained  as  a  viscid  oil,  b.  p. 
275 — 277776O  mm.  Ethyl  phthalate,  when  heated  with  hydrogen 
and  nickel  oxide  under  high  pressures,  yields  methane,  carbon  dioxide, 
o-toluic  acid,  phthalic  acid,  and  small  amounts  of  benzoic  acid. 

Potassium  phthalate  remains  unchanged  when  mixed  with  nickel 
oxide  and  heated  in  a  current  of  hydrogen  at  300°,  or  if  heated  with 
hydrogen  alone  under  pressure,  but,  if  heated  with  hydrogen  and  nickel 
oxide  under  pressure  at  300°,  it  is  reduced  to  trans-cyclohexeme-l  ;  2- 
dicarboxylic  acid,  together  with  small  amounts  of  benzoic  acid  and 
methane ;  the  amount  of  these  by-products  increases  rapidly  with  the 
temperature  of  the  reaction.  This  reduction  is  recommended  as  the 
most  convenient  method  of  preparing  the  ^raws-cyc^ohexanedicarboxylic 
acid. 

Under  the  same  conditions,  potassium  benzoate  is  reduced  in  nine 
hours  to  the  extent  of  40 — 50%,  yielding  potassium  cyclohexa.ne- 
carboxylate;  at  temperatures  above  320°,  the  yield  decreases  in 
consequence  of  increased  formation  of  methane.  The  cyc^ohexane- 
carboxylic  acid  is  best  prepared  by  heating  sodium  benzoate,  which  is 
more  easily  reduced  than  the  potassium  salt,  with  hydrogen  and  nickel 
oxide  under  pressure  at  300°  for  two  periods  of  four  hours  each. 

G.  Y, 

Phthalides  and  Meconines.  Eric  Mermod  and  Hugo  Simonis 
(Ber.,  1908,  41,  982 — 985). — The  condensation  of  organo-magnesium 
compounds  with  phthalaldehydic  acid  and  opianic  acid  has  been  con- 
tinued (compare  Abstr.,  1906,  i,  32,  303). 

a-Ethylphthalide  (compare  Gottlieb,  Abstr.,  1899,  i,  512)  and  a-phenyl- 
phthalide  (Graebe  and  Juillard,  Abstr.,  1888,  1095)  have  been  prepared 
from  phthalaldehydic  acid. 

Anhydro  -  aa'  -  dimethylhydrojMialide,       ^6-^4"\nwAT   -!^^       ^r 


^CHMe 


C,H 


4<^i      ^0,  obtained  by  the  action  of  magnesium  methyl  iodide 

on  an  ethereal  solution  of  a-methylphthalide  (Abstr.,  1906,  i,  32), 
crystallises  from  dilute  alcohol  in  colourless  needles,  m.  p.  153*^ 
(decomp.)  after  sintering  at  140°. 
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f^/'\ 

a-Fhenylmeconi7ie,  CgH2(OMe)2\nTTpu^C),  crystalli.<es  from  alcohol 

in  glistening  prisms,  m.  p.  112"^.  When  warmed  with  alkalis,  the  ring 
is  ruptured,  but  closes  again  on  the  addition  of  acid.  The  meconine 
dissolves  in  cold  concentrated  sulphuric  acid  to  a  colourless  solution, 
which  assumes  a  purple  colour  when  warmed. 

Magnesium  alkyl  or  aryl  bromides  do  not  react  with  phthal- 
aldehydic  or  opianic  acid.  Bromoalkylmeconines  can  be  obtained 
either  by  the  condensation  of  Grignard's  compound  with  bromo-opianic 
acid  or  by  the  bromination  of  the  alkylmeconines.     Bromo-a-methyl- 

meconine,  CgHBr(0Me)2<CpTTTiT  ^0,  forms  colourless  plates,  m.  p.  77°, 

and  the  corresponding  ethyl  compound  has  m.  p.  79°. 

Nitro-a-ethylmeconine,  ^0^'QqM{0^q)^<C^^^^^O,  obtained  by  the 

action  of  fuming  nitric  acid  on  ethylmeconine,  crystallises  from  alcohol 
in  yellow  plates,  m.  p.  103-5°.  When  reduced,  it  yields  amino-a- ethyl- 
meconine,  CjgHjsO^N,  in  the  form  of  colourless  prisms,  m.  p.  158°. 
The  hydrochloride,  (u^^^^rf)^^ ,Ti^O\,  forms  sparingly  soluble,  glistening 
needles,  m.  p.  196°  (decomp.).  The  platinichloride  forms  a  brown 
precipitate,  which  decomposes  at  172°,  and  the  aurichloride  a  dark  green 
precipitate,  decomposing  at  200°.  J.  J.  S. 

Synthesis  of  Certain  Aromatic  Succinic  Acids.  Samuel 
Avery  and  Fred  W.  Upson  (./.  Amer.  Chem.  Soc,  1908,  30,  600—604). 
— In  order  to  compare  the  a^-diphenylglutaric  acid  obtained  by  Avery 
and  McDole  (compare  following  abstract)  with  its  isomeride,  a-phenyl- 
13-benzylsucciniG  acid,  C02H-CHPh-CH(CH2Ph)-C02H,  the  latter  was 
prepared  by  the  condensation  of  ethyl  sodiobenzylmalonate  with  ethyl 
bromophenylacetate ;  it  crystallises  in  slender,  white  needles,  m.  p. 
176°;  the  silver  salt  is  a  white,  amorphous  precipitate.  The  in- 
vestigation was  then  extended  to  see  if  sodium  benzyl  cyanide  could  be 
made  to  condense  with  aldehyde  cyanohydrins  in  the  same  way  as  ethyl 
sodiocyanoacetate,  as  described  by  Higson  and  Thorpe  (Trans.,  1906,  89, 
1455).  This  was  found  to  be  the  case ;  thus  the  nitrile  of  a^S-diphenyl- 
succinic  acid  (compare  Chalaney  and  Knoevenagel,  Abstr.,  1892,  619) 
was  obtained  from  sodium  benzyl  cyanide  and  benzaldehyde  cyano- 
hydrin.  In  some  cases,  one  of  the  cyano-groups  undergoes  saponi- 
fication during  the  reaction.  This  seems  to  depend  on  the  nature  of 
the  adjacent  groups  ;  for  example,  ^-cyano-fS-phenyl-a-isopropylpropionic 
acid,  CN'CHPh*CHPr^'C02H,  is  formed  by  condensing  sodium  benzyl 
cyanide  with  isobutaldehyde  cyanohydrin  ;  it  forms  white,  feathery 
crystals,  m.  p.  126°^  and  when  heated  with  strong  hydrochloric  acid 
under  pressure  is  converted  into  /3-phenyl-a-isopropyl8uccinic  acid, 
COaH'CHPr^'CHPh'COgH,  crystallising  in  colourless,  microscopic 
plates,  m.  p.  178°.  W.  H.  G. 

Action  of  Sodium  Benzyl  Cyanide  with  Cinnamic  Ester. 
Samuel  Avery  and  Guy  R.  McDole  (J.  Amer.  Chem.  Soc,  1908,  30, 
595 — 600). — The  action  of  benzyl  cyanide  on  ethyl  cinnamate  was 
studied  with  the  object  of  preparing  certain  aryl  glutaric  acids.     It 
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was  thought  probable  that  the  reaction  would  take  place  in  a  manner 
similar  to  that  observed  by  Michael  (Abstr.,  1887,  672)  in  the  action 
of  ethyl  sodioacetoacetate  on  the  esters  of  unsaturated  acids,  namely, 
in  the  formation  of  a  compound  having  the  constitution 

CN-CHPh-CHPh-CHNa-C02R. 
It  was  found,  however,  that  the  ester  had  undergone  saponification, 
the  two  principal  products  formed  being  sodium  y-cyano-^y-diphenyl- 
butyrate  and  a  compound  to  which  is  provisionally  given  the  formula 

^"^Co'cH^'cHPh^^-^^^*^-^  '  *^^^  formula  is  in  harmony  with  the 
observed  facts,  except  in  the  following :  the  compound  appears  to  be 
unchanged  when  boiled  with  sodium  carbonate  or  ammonia  in  aqueous 
or  alcoholic  solution,  and,  although  it  is  converted  into  a  salt  when 
boiled  with  alcoholic  potassium  hydroxide,  the  acid  liberated  from  the 
salt  has  resisted  all  attempts  to  reconvert  it  into  an  anhydride. 
y-Cyano-py-diphenylhutyric  acid,  CN'CHPh'CHPh'CHg'COgH,  pre- 
pared by  the  interaction  of  benzyl  cyanide  and  ethyl  cinnamate  in  the 
presence  of  solid  sodium  methoxide,  crystallises  in  glistening,  white 
needles,  m.  p.  161  "5°.  When  heated  with  strong  hydrochloric  acid  in 
a  sealed  tube  at  150°  for  three  hours,  it  is  converted  into  ajB-diphenyl- 
glutaric  acid,  COgH'CHPh'CHPh'CHg'COgH,  crystallising  in  needles, 
m,  p.  223 — 224°;  the  silver  salt,  Cj^Hj^O^Agg,  was  prepared.  The 
anhydride  could  not  be  obtained ;  the  anilide,  C23H01O3N,  crystallises 
in  flat  needles  with  a  pearly  lustre,  m.  p.  230 — 232°.  The  substance, 
CN-CPh(CHPh-CH2-CO)20  {1\  is  obtained  when  a  mixture  of  benzyl 
cyanide  and  dry  sodium  methoxide  heated  to  140°  is  added  to  hot 
ethyl  cinnamate,  the  whole  being  kept  at  140°  for  ten  minutes.  It 
crystallises  in  long,  obliquely  pointed  plates,  m.  p.  231 — 232°;  when 
heated  with  a  strong  alcoholic  potassium  hydroxide  solution,  it  is 
converted  into  the  potassium  salt  of  an  acid ;  the  free  acid,  C2QH23^4^f 
crystallises  in  rectangular  plates,  m.  p.  213°;  the  silver  salt  is  a  white, 
insoluble  powder.  W.  H.  G. 

Marrubiin.  Henry  M.  Gordin  (/.  Amer.  Chem.  Soc,  1908,  30, 
265 — 271). — Marrubiin,  the  bitter  constituent  of  horehound  {Mar- 
ruhium  vulgare),  was  first  investigated  by  Harms,  and  later  by 
Kromayer,  Hertel,  Morrison,  and  Matusow. 

Marrubiin,  C21H28O4,  has  m.  p.  154-5— 155*5°,  b.  p.  297—299°/ 
15  mm.,  [aju  +45*68°,  and  when  crystallised  slowly  from  alcohol  forms 
large,  monoclinic  prisms  [a  :  5  :  c=  1*5551  : 1  :  0*885  ;  yS=61°17'],  but, 
when  crystallised  rapidly,  forms  flat,  tabular  prisms,  which  also  belong 
to  the  monoclinic  system.  The  compound  does  not  contain  any 
methoxyl  groups,  and  does  not  decolorise  bromine  solution.  It  has  a 
bitter  taste,  a  neutral  reaction,  and  does  not  contain  hydroxyl  or 
carbonyl  groups.  When  boiled  with  alcoholic  potassium  hydroxide,  it 
is  converted  into  potassium  marrubate. 

Marrubic  acid,  CgoHggOg-COgH,  m.  p.  173—174°  and  [a]^  +7*86°, 
forms  long,  white,  silky  needles,  and  when  heated  at  190 — 200°  under 
15  mm.  pressure  is  reconverted  into  marrubiin.  The  same  change 
can  be  brought  about  by  heating  the  acid  at  50°  with  acetic  anhydride 
containing  a  trace  of  zinc  chloride,  or  by  boiling  it   with  alcoholic 
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hydrochloric  acid.  The  acid  reduces  ammoniacal  silver  nitrate  and 
Fehling's  solution.  The  barium  salt  is  described.  The  ethyl  ester, 
m.  p.  87°,  forms  lustrous  scales,  and,  when  heated  at  100°  under 
28  mm.  pressure,  is  converted  into  marrubiin. 

The  results  of  the  investigation  indicate  that  marrubiin  is  a  lactone, 
O    TT    O 
0<C Jl,!^    ^^    ^'  behaving  like  a  y-lactone  in   taking  up   a  molecule  of 

water  to  form  a  hydroxy-acid,  marrubic  acid,  OH'CgoHggOg'COgH. 

E.  G. 

Synthesis  of  Optically  Active  Dibenzylaspartic  and 
Dibenzylmalamic  Acids.  Oscar  Lutz  {Ber.,  1908,  41,  841 — 847). 
— Fischer  and  Raske  (Abstr.,  1907,  i,  381)  have  shown  that  under 
certain  conditions  c?-aspartic  acid  is  formed  from  ^bromosuccinic  acid ; 
the  chief  product,  however,  is  malamic  acid.  It  appears  on  further 
study  of  this  reaction  that,  in  addition  to  the  influence  of  temperature, 
the  strength  and  constitution  of  the  base  employed  have  also  to  be 
taken  into  account.  By  the  action  of  dibenzylamine,  a  weaker  base, 
on  Z-chloro-  or  -bromo-succinic  acid,  d-dibenzylaspartic  acid  is  formed 
to  the  extent  of  65 — 70%,  and  X-dihenzylmalamic  acid  to  the  extent  of 
8—15%.  The  former,  ^{C^IL.)^^'Cii{CO^'RyCB:^'CO^'H,  forms  thread- 
like, matted  needles,  m.  p.  152 — 153°,  is  relatively  stable  towards  heat 
and  barium  hydroxide,  and  forms  a  silver  salt,  OjgHj^04lSrAg2.  In 
ethyl  alcohol,  [ a ]d  =  0°;  in  sodium  hydroxide  solution,  [aj^  =  +23"2°; 
in  presence  of  benzylamine,  it  has  [ajo  +  43'<S°  in  ethyl  alcohol,  +4° 
in  methyl  alcohol,   -  10°  in  acetone,  and   -5*2°  in  acetic  acid. 

\-Dibenzylmala77iic  acid,  C05H-CH(OH)-CH2-CO-N(C^H^)2,  forms 
minute  prisms,  m.  p.  169 — 170°  (decomp.) ;  it  loses  water  when  heated, 
and  forms  an  optically  inactive  unsaturated  compound.  It  has 
[ajo  —  61*6°  in  ethyl  alcohol  or  -  26*4°  in  presence  of  benzylamine. 

E.  E.  A. 

Action  of  Ozone  on  Santonin.  Guido  Bargellini  and  Cesare 
GiALDiNo  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  248— 249).— The 
action  of  ozone  on  a  chloroform  solution  of  santonin  or  on  a  faintly 
alkaline  solution  of  sodium  santoninate  yields  an  acid  apparently 
identical  with  the  ketonic  acid,  G-^^TI^o^^,  obtained  by  Angeli  and 
Marino  (Abstr.,  1907,  i,  321)  by  the  oxidation  of  santonic  acid  with 
potassium  permanganate.  T.  H.  P. 

Preparation  of  Ooumarincarboxylic  Acid.  Haarmann  and 
Eeimer  (D.R.-P.  189252). — Coumarin-3-carboxylic  acid, 

/      "'^  , 

ch:c-co2H' 

m.  p.  187 — 188°,  was  obtained  by  condensing  cyanoacetic  acid  and 
salicylaldehyde  in  alkaline  solution  to  o-hydroxybenzylidenecyano- 
acetic  acid,  and  hydrolysing  this  intermediate  product  with  steam  and 
concentrated  hydrochloric  acid.  G.  T.  M. 

Coffee.  II.  K.  Gorter  {Annalen,  1908,  359,  217—244.  Compare 
this  vol.,  i,  186). — In  continuation  of  his  investigation  of  the  con- 
stituents of  coffee  extract,  the  author  has  studied  the  decomposition 
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products  of  chlorogenic  acid,  and  describes  some  further  new  substances 
obtained  from  the  coffee  beans. 

When  treated  with  aqueous  potassium  hydroxide  at  the  ordinary 
temperature,  chlorogenic  acid  yields  caffeic  and  quinic  acids,  but,  if 
boiled  with  dilute  mineral  acids,  decomposes  to  the  extent  of  70%, 
forming  carbon  dioxide  and  a  product,  which  is  reddish-violet  with 
blue  fluorescence  in  solution,  and  to  the  extent  of  30%  is  hydrolysed 
to  caffeic  and  quinic  acids.  The  colour  reactions  of  these  two  acids, 
and  the  zinc,  {G^Yi.^^Of.^^'^n,  and  calcium,  {C^'U.^fi^^2^^>^^^2^i  salts  of 
quinic  acid,  are  described. 

The  action  of  acetic  anhydride,  containing  small  amounts  of  sulphuric 
acid,  on  chlorogenic  acid  at  the  ordinary  temperature  leads  to  the 
formation  of  penta-acetylhemichlorogenic  acid,  CigH^gOgAcg,  which 
crystallises  from  dilute  alcohol  in  white  needles,  m.  p.  180-5 — 181°, 
and  has  a  bitter  taste;  the  aniline  salt,  CjgHjgOf^Acg.NHgPh,  white 
crystals,  m.  p.  142 — 143°.  On  hydrolysis  with  acids  or  alkalis,  the 
penta-acetyl  compound  yields  hemichlorogenic  acid ;  this  is  isolated  as 
the  aniline  salt,  CjgHjg09,]SrH2Ph,  crystallising  in  white  needles,  m.  p. 
173°.  A  mixture  of  this  salt  with  the  aniline  salt  of  chlorogenic 
acid,  C32H380i9,2NH2Ph,  m.  p.  174°,  has  m.  p.  165—166°.  The 
benzidine  salt,  needles,  m.  p.  161°  is  more  readily  soluble  than  the 
corresponding  chlorogenate. 

The  consideration  of  these  facts  leads  to  the  formulation  of  the 
annexed  constitutions  for  chlorogenic  acid  (I)  and  hemichlorogenic 
acid  (II) : 

I ^ ^1 

0{cH[CgH3(0H)2]'CH(C02H).C(0H)-C(0H)<^g2^jj^.(,^^>CH-0 

(I.)  |— 0 --— , 

CgH3{OH)2-CH-CH(C02H).C(OH)-C<^!?2  CH^ 

/jj  )  I 0 ^      yjn.[Kji±)  v^xio 

Addition  of  alcohol  to  the  first  extract  of  Liberian  or  Arabian  coffee 
beans  precipitates  a  pectin  substance,  \a\jy  +  15°,  which  has  a  feeble  acid 
reaction,  dissolves  slowly  in  water,  when  heated  with  dilute  mineral 
acids  yields  galactose  and  a  pentose,  and  on  oxidation  with  nitric  acid 
forms  mucic  acid. 

Coffalic  acid,  Cg^Hg^Oj^,  is  obtained  on  evaporation  of  the  mother 
liquor  from  the  preparation  of  potassium-caffeine  chlorogenate  ;  it 
crystallises  in  colourless,  rhombic  prisms,  m.  p.  255°,  has  a  sweet  taste, 
forms  precipitates  with  silver  nitrate,  copper  sulphate,  and  lead  acetate 
and  ammonia,  and  on  hydrolysis  with  alkalis  or  acids  yields  tsovaleric 
acid  and  an  amorphous  substance,  which  commences  to  soften  at  160°, 
m.  p.  about  255°. 

Liberian  coffee  beans  contain  an  oxydase,  which  gives  yellow, 
changing  to  yellowish-green  and  reddish-brown,  coloration  with 
potassium  caffeine  chlorogenate,  and  is  therefore  the  cause  of  the 
colour  gradually  acquired  by  the  colourless  beans  after  plucking ;  the 
oxydase  is  destroyed  at  70°,  and  gives  a  coloration  with  guaiacol  solu- 
tions resembling,  but  less  intense  than,  that  given  by  laccase. 
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The  caffetannic  acid,  described  by  previous  authors,  is  a  mixture  of 
chloroffenic  and  coffalic  acids  with  other  substances.  G.  Y. 

Preliminary  Note  on  the  Constitution  of  Gallotannic  Acid 
and  of  Tannins  in  General.  Stewart  J.  Lloyd  {Chem.  News,  1908, 
07,  133). — From  molecular  weight  determinations  of  crystalline  com- 
pounds of  gallotannic  acid,  notably  the  penta-acetyl  derivative,  it  is 
concluded  that  natural  gallotannic  acid  is  composed  of  three  digallic 
acid  groups  united  to  each  other  through  three  oxygen  atoms  to  form 

a  six-membered  ring  of  the  type  CXY<\^,p-^Y^^j  ^^  which  X== 

_0H  COgH 

— <^       \0H       and      Y  ===   0 — <^  y       ,     analogous     to     that 

"OH  OH"OH 

found  in  trithio-ketones  and  trithio-aldehydes.  Such  a  configuration 
admits  of  an  inactive  ois-form  as  well  as  the  active  trans-iovm.  which 
is  assigned  to  natural  gallotannic  acid.  P.  H, 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XIV.  Reduction  of  Benzaldehyde  and  Benzyl  Alcohol  in 
Presence  of  Iron.  Wladimir  N.  Ipatieff  {Ber.^  1908,  41, 
993—995.  Compare  Abstr.,  1907,  i,  5,  827).— It  was  shown 
previously  that  aliphatic  aldehydes  and  ketones  are  reduced  to  the 
corresponding  alcohols  by  hydrogen  in  presence  of  iron  at  high 
temperatures  and  pressures,  and  that,  on  the  other  hand,  aromatic 
alcohols,  aldehydes,  and  ketones  under  similar  conditions,  but  in 
presence  of  nickel  oxide,  yield  c?/c^opolymethylenes.  It  is  now  found 
that  when  heated  with  hydrogen  in  an  iron  tube  for  twelve  hours  at 
280°/100  atmospheres,  benzaldehyde  yields  water,  toluene,  dibenzyl, 
and  resins.  It  is  considered  that  the  reduction  must  lead  in  the  first 
place  to  the  formation  of  benzyl  alcohol ;  part  of  this  is  reduced 
directly  to  toluene,  whilst  another  part  forms  water  and  benzyl  ether, 
which  on  further  reduction  yields  toluene  and  dibenzyl.  In  agree- 
ment with  this  view,  it  is  found  that  benzyl  alcohol  under  similar 
conditions  yields  toluene,  benzaldehyde,  and  dibenzyl.  Moreover, 
whilst  reduction  of  the  alcohol  in  a  copper  tube  leads  to  the  formation 
of  ^  toluene  and  small  amounts  of  dibenzyl,  benzaldehyde,  which  as 
previously  shown  does  not  form  benzyl  alcohol  when  heated  with 
hydrogen  in  presence  of  copper,  under  these  conditions  also  does  not 
yield  dibenzyl.  In  the  absence  of  hydrogen,  benzyl  alcohol  decom- 
poses when  heated  in  an  iron  tube  at  400°,  forming  hydrogen  and 
benzaldehyde,  whict  partly  decomposes  further  to  benzene  and  carbon 
monoxide  and  partly  is  reduced  by  the  hydrogen,  forming  toluene  and 
dibenzyl.  G.  Y. 

Reaction  between  Potassium  Cyanide  and  o-Nitrobenz- 
aldehyde.  S.  Ekecrantz  and  A.  Ahlqvist  {Ber.^  1908,  41, 
878 — 881). — The  authors  have  examined  the  action  of  potassium 
cyanide  on  o-nitrobenzaldehyde  under  Popovici's  conditions  (Abstr., 
1907,  i,  628),  and  conclude  that  her  so-called  2  : 2'-dinitrobenzoin 
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consists  of  o-nitrosobenzoic  acid  and  o-azoxybenzoic  acid,  and  that  her 
2  :  2'-dinitrobenzil  is  o-nitrobenzoic  acid.  C.  S. 

Action    of  Grignard  Compounds  on  o-Phthalaldehyde.     F. 

Nelken  and  Hugo  Simonis  {Ber.,  1908,  41,  986— 989).— o-Phthal- 
aldehyde  condenses  with  an  excess  of  magnesium  alkyl  iodides, 
yielding  o-dihydroxyalkylbenzenes,  which  when  distilled  form  alkyl 
derivatives  of  'isocoumaran  or  1  :  3-dialkylphthalans  (compare  Ludwig, 
Abstr.,  1907,  i,  702): 

^  „  ^CHO  _.    ,.  TT  ^Cim-OH  _  .    p  ^  </CHR^^ 

Di-ahydroxy-o-diethylhenzene,  CgH4(CHMe*OH)2,  is  a  yellow,  viscid 
oil,  which  solidifies  when  placed  in  a  freezing  mixture.  It  dissolves 
readily  in  practically  all  solvents,  and  whenj  distilled  under  reduced 
pressure  yields  1  : 3-dimethylphthalan  as  a  pale  yellow  oil,  b.  p. 
122°/50m.m. 

Di-a-hydroxy-o-dipropylhenzene,  CgH4(CHEt*OH)2,  is  an  oil,  and  the 
corresponding  1  :  ^-diethylphthalan  has  b.  p.  137°/50  mm. 

1  \Z-Diphenylphthalan  has  b.  p.  240°/l4  mm.,  and  forms  a  limpid, 
yellowish-red  oil.  J.  J,  S. 

[Preparation  of  Vanillin  from  Guaiacol.]  A.  Roesler 
(D.R..-P.  189037). — The  formation  of  an  aldimide  compound  does  not 
occur  with  guaiacol,  hydrogen  cyanide,  and  hydrochloric  acid  except 
when  the  reagents  are  brought  together  in  the  capillary  interstices  of 
infusorial  earth.  This  earth  is  mixed  with  aqueous  zinc  chloride 
and  heated  to  dryness,  then  treated  with  a  benzene  solution  of 
guaiacol  and  hydrogen  cyanide,  and  saturated  with  hydrogen  chloride. 
The  intermediate  aldimide  hydrochloride,  OMe-C6H3(OH)-CH:NH,H01, 
is  decomposed  with  water,  and  the  vanillin  extracted  with  ether  and 
purified  by  means  of  its  bisulphite  compound.  G.  T.  M. 

Synthesis  of  Trimethylgallaldehyde.  Ferdinand  Mauthner 
{Ber.,  1908,  41,  920 — 925), — The  close  relationships  existing  between 
gallaldehydes  and  some  natural  products  suggested -the  above  synthesis. 
Trimethylgallyl  chloride  (Perkin  and  Weizmann,  Trans.,  1906,  89, 
1655)  was  first  condensed  with  hydrogen  cyanide  in  ethereal  solution 
in  the  presence  of  pyridine  to  form  3:4:  b-trimetJioxyhenzoyl  cyanide^ 
CjjHjjO^N,  which  crystallises  in  yellow  needles  from  light  petroleum ; 
m.  p.  136 — 137°.  It  is  hydrolysed  on  warming  with  dilute  acids  or 
alkalis  to  trimethylgallic  acid,  but  the  cyanide  and  hydrochloric  acid 
(D  1-19)  at  the  ordinary  temperature  after  ten  days  yield  a  mixture 
of  (1)  trimethoxyphenylglyoxylamide,  CgH2(OMe)3*CO'CO-IS[Il2,  in  small 
amount,  crystallising  from  benzene  in  colourless  needles,  m.  p. 
149 — 150°,  which  on  heating  with  acids  or  alkalis  give  trimethyl- 
gallic acid,  ammonia  and  carbon  monoxide,  and  (2)  a  good  yield  of 
trimethoxyphenylglyoxylic  acid^  Cj^H^gOg,  separating  from  benzene  in 
colourless  needles,  m.  p.  155 — 156°;  the  phenylhydrazone,  Cj^HjgO^Ng, 
forms  yellow  needles,  m.  p.  213 — 214°. 

Bouveault's  method  of  converting  this  a-ketocarboxylic  acid  into 
the  aldehyde  by  heating  with  aniline  and  then  hydrolysing  the  anil 
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(Abstr.,  1896,  i,  649)  was  used.  Trimethylgallaldehyde,  Cj^H^gO^, 
crystallises  from  light  petroleum  in  colourless  leaflets,  m^  p.  74 — 75°. 
It  has  all  the  usual  properties  of  an  aldehyde ;  its  T^-nitrophenyl- 
hydrazone,  CjgHj^OgNg,  forms  red  needles,  m.  p.  201 — 202°,  and  the 
semicarhazone,  C^^Hj^O^Ng,  crystallises  from  water  in  colourless  needles, 
m.  p.  219—220°.  W.  R. 

Formation  of  Mixtures  of  Isomerides  of  Constant  Melting 
Point  in  Friedel  and  Crafts'  Reaction.  Gustave  Perkier  and 
H.  Caille  {Compt.  rend.,  1908,  146,  769 — 770). — One  of  the  authors 
(Perrier,  These,  Paris,  1896)  has  described  previously  a  method  of 
separating  the  mixtures  of  isomeric  ketones  obtained  by  Friedel  and 
Crafts'  reaction,  based  on  the  differences  in  stability  and  solubility 
in  carbon  disulphide  of  their  additive  compounds  with  aluminium 
chloride.  To  effect  a  good  separation  by  this  method,  the  crystals  first 
deposited  must  be  collected  separately,  and  when  decomposed 
with  water  these  give  one  isomeride  in  a  pure  state.  If  in  the 
preparation  of  the  phenyl  naphthyl  ketones  this  precaution  is  not 
observed,  the  product  consists,  not  of  the  ^-isomeride,  but  of  a 
substance,  m.  p.  54°  (sharp),  also  resulting  from  Friedel  and  Crafts' 
reaction  as  ordinarily  carried  out.  This  substance  by  (1 )  recrystallisation 
from  light  petroleum  and  mechanical  separation  of  the  crystals  de- 
posited, and  (2)  preparation  of  the  picrates,  can  be  separated  into  the 
a-  (m.  p.  75°)  and  the  ^-isomerides  (m.  p.  82°),  and  appears  to  be  a 
eutectic  mixture  of  the  two.  E.  H. 

tsoOrcacetophenone  Dimethyl  Ether.  Josef  Tambor  [and,  in 
part,  St.  Baranowski,  A.  Comtesse,  and  W.  Tomi]  {Ber.,  1908,  41, 
793 — 798.  Compare  this  vol.,  i,  358). — A  substance,  obtained 
occasionally  as  a  by-product  in  the  preparation  of  orcacetophenone 
dimethyl  ether,  is  now  found  to  be  an  isomeride.  When  heated 
with  methyl  benzoate,  m-methoxybenzoate,  or  veratrate,  and  sodium,  it 
forms  substituted  benzoylacetophenones,  which  are  isomeric  with  those 
obtained  under  the  same  conditions  from  orcacetophenone  dimethyl 
ether,  and  are  converted  in  the  same  manner  into  substituted  methyl- 
flavones.  Hence  the  isoorcacetophenone  dimethyl  ether  must  have 
.      .      C(OMe):CH-CMe  ^    .  ,  ,      ,  .        ^ 

the  constitution  (^H:Q/oMe)-C-COMe'  '^  prepared  by  the  action  of 

acetyl  chloride  and  aluminium  chloride  on  orcinol  dimethyl  ether  in 
presence  of  small  amounts  of  glacial  acetic  acid,  or  of  acetic  anhydride 
and  aluminium  chloride  on  cooled  orcinol  dimethyl  ether  ;  it  crystallises 
on  evaporation  of  .the  light  petroleum  filtrate  from  orcacetophenone 
dimethyl  ether  in  white  needles,  m.  p.  48°.  isoOrcacetophenone 
monomethyl  ether,  formed  together  with  the  dimethyl  ether,  must  be  a 
product  of  the  hydrolysis  of  this  having  the  constitution 
C(OMe):CH-CMe 

CH:C(OH)-C-COMe' 
since    in    substituted  acetophenones  a  methoxyl   group  in  the  ortho 
position  is  always  more  easily  hydrolysed  than  one  in  the  para  position. 
The  monomethyl  ether  crystallises  in  white  needles,  m.  p.  79°,  and  is 
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converted  into  the  dimethyl  ether  by  the  action  of  methyl  sulphate  and 
alkalis. 

2  :  4:-Dimethoxy-6-methylbenzoylacetophenone, 

C6H2Me(OMe)2-CO-CH2-COPh, 
crystallises  in  white  needles,  m.  p.    76 — 77°,   and   when  boiled  with 
concentrated  hydriodic  acid  yields  (a)  1  -methoxy-b-methyljiavone, 

OMe-CyH302PhMe, 
which  crystallises  in  colourless  needles,  m.  p.  115°,  and  is  insoluble  in 
alkalis, and  {b)  l-hydroxy-^-methylflavone^O'R.'C^fi^hM.Q,  which  forms 
white  needles,  m.  p.  297°,  dissolves  in  dilute  sodium  hydroxide  to  a 
slightly  yellow,  or  in  concentrated  sulphuric  acid  to  a  colourless,  solution 
with  blue  fluorescence,  and  is  converted  by  methyl  sulphate  and  alkalis 
into  7-methoxy-5-methylflavone.  1-Acetoxy-b-methylflavone,  CigHj^O^, 
forms  colourless  needles,  m.  p.  147°. 

2:4:  2>'-Trim,ethoxy-^-methylbenzoylacetophenone, 

C6H2Me(OMe)2-CO-CH2-CO-CftH4-OMe, 
prepared     from     isoorcacetophenone     dimethyl     ether     and     methyl 
m-methoxybenzoate,    crystallises    in    colourless    prisms,    m.    p.    107°. 
7  :  ?>'-Dihjydroxy-^-methylflavone,    OH'CgHgOgMe'CgH^'OH,    colourless 
needles,  m.  p.  260°. 

2:4:3':  l^'-Tetramethoxy-^-methylbenzoylacetophenone,  C^QHogOg,  pre- 
pared from  the  isodimethyl  ether  and  methyl  veratrate,  crystallises  in 
white  needles,  m.  p.  134°.  7:3':  ^I'-Trihydroxy-^-methylJiavone^O-^^-^^Or^j 
greenish-yellow  needles,  m.  p.  258°.  The  triacetate,  Cg^^is^s*  white 
needles,  m.  p.  188°. 

The  di-,  tri-,  and  tetra-methoxymethylbenzoylacetophenones  give 
red  colorations  with  alcoholic  ferric  chloride.  The  di-  and  tri- 
hydroxymethylflavones  form  yellow  or  greenish-yellow  solutions  in 
concentrated  sulphuric  acid.  G.  Y. 

Preparation  of  Aldehydes  and  Quinones.  Walther  Lang 
(D.R.-P,  189178). — Manganous  ammonium  sulphate, 

2MnS04,(NH4)2S04,  ^ 
is  obtained  from  a  hot  acid  solution  containing  excess  of  ammonium 
sulphate ;  it  forms  yellow,  anhydrous  crystals,  and  is  decomposed  by 
water  into  the  double  salt,  MnS04,(NH4)2S04,  and  ammonium  sulphate. 
The  new  double  salt,  dissolved  in  dilute  sulphuric  acid,  is  electrolysed 
into  manganic  ammonium  alum,  a  lead-lined  electrolytic  cell  serving  as 
the  anode.  When  benzene  and  toluene  are  oxidised  with  this  manganic 
salt  at  50°,  ^-benzoquinone  and  benzaldehyde  are  produced,  whilst 
naphthalene,  anthracene,  and  phenanthrene  yield  their  respective 
quinones.  G.  T.  M. 

Trimethyl  Ethers  of  Bmodin  from  Prangula  and  from  Aloes. 
Otto  A.  Oesterle  and  Ed.Tisza  {Arch,  Pharm.,  1908,  246, 112—116). 
— The  above  emodins  have  been  methylated  (with  methyl  sulphate  in 
aqueous  solution)  with  a  view  to  determining  whether  any  of  the 
hydroxyl  groups  are  in  the  a-position  to  a  carbonyl  group,  and  thus 
resist  methjlation  (as  found  by  Kostanecki  and  Drehe.  Frangula- 
emodin  readily  gives  a  trimethyl  ether,  Ci5H^02(OMe)3,  yellow  needles, 
m.  p.  225°,  and,  since  this  emodin  is  derived  from  ^-methylanthracene 
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(according  to   Liebermann),    it   appears   to  be  a  3:6:  7-trihydroxy- 


„       ,,    1     ^,          .             HOf     >— CO— f     >Me 
2-methylantiaraquinone  :  tt-^|         ^^ |        Utt 

The  isomeric  trimethyl  ether  of  emodin  from  aloes  forms  orange- 
coloured  needles,  m.  p.  163°,  and  is  only  formed  very  slowly;  from 
this  and  from  the  tinctorial  properties,  it  is  deduced  that  two,  at  least, 
of  the  hydroxyl  groups  are  in  a-positions.  The  substance  thus  appears 
to  be  connected  with  chrysazin.  G.  B. 

Preparation  of  Dimenthyl  Dimethylene  Ether.  K.  A.  Lingner 
(D,K-P.  189331  ).~Dimenthyl  dimethylene  ether,  0{QIL^'0'0^q'E.^^\, 
formerly  obtained  from  menthol,  formaldehyde,  and  a  mineral  acid  at 
low  temperatures,  has  now  been  prepared  by  adding  s-dichloromethyl 
ether  to  a  toluene  solution  of  sodium  menthyl  oxide,  the  yield  being 
76%  of  the  calculated.  G.  T.  M. 

Preparation  of  Bornyl  Borate.  Yereinigte  Chininfabriken 
ZiMMER  &  Co.  (D.R.-P.  I^^IOZ).— Bornyl  borate,  'B{OQ^^B.^^)^,  a  white, 
tasteless  powder,  is  prepared  by  heating  borneol  with  boric  acid  or 
anhydride  in  xylene,  or  by  melting  together  at  250°  boryl  acetic 
anhydride  and  borneol.  G.  T.  M. 

Preparation  of  isoBornyl  Esters  of  the  Fatty  Acids  from 
Pinene  Hydrochloride  or  Hydrobromide.  Chemische  Fabrik 
VON  Heyden  (D.E.-P.  189261). — isoBornyl  acetate  results  from  the 
heating  together  of  pinene  hydrochloride,  acetic  acid,  zinc  chloride,  and 
aluminium  hydroxide  or  magnesium  oxide.  The  presence  of  zinc 
chloride  is  essential ;  in  its  absence,  a  portion  of  the  pinene  derivative 
remains  unchanged.  G.  T.  M. 

Dynamic  Isomerism.  Henry  E.  Armstrong,  Thomas  M. 
LowRY,  Sydney  Young,  James  J.  Dobbie,  Arthur  Lapworth,  Martin 
O.  FoRSTER,  and  Cecil  H.  Desch  {Brit.  Assoc.  Report,  1907,  77, 
270 — 272). — This  report  deals  mainly  with  the  influence  of  impurities 
on  the  velocity  of  mutarotation  of  nitrocamphor.  T.  H.  P. 

An  Isomeride  of  Diphenylcamphorylme thane  and  the  Con- 
ditions of  its  Formation.  Albin  Haller  and  E.  Bauer  {Compt. 
rend.,  1908,  146,  718 — 722). — When  diphenylcamphorylmethylene  is 
reduced  by  sodiunk  amalgam  in  acid-alcoholic  solution,  diphenyl- 
camphorylmethane,  m.  p.  106 — 107°,  is  formed  (Abstr.,  1906,  i,  441), 
but,  if  the  reduction  is  carried  out  in  alkaline  alcoholic  solution,  an 
isomeride,  m.  p.  136°,  is  obtained.  The  compound  described  previously 
is,  moreover,  transformed  into  its  isomeride  when  boiled  with 
alcoholic  potash,  or  when  heated  with  sodamide  in  the  presence  of 
toluene. 

The  product  of  the  action  of  magnesium  phenyl  bromide  on  benzyl- 
idenecamphor  reacts  with  benzoyl  chloride,  as  has  been  described  for 
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the  benzylideneacetophenone  derivative  (Kohler  Abstr.,  1904,  i,  595), 
thus  : 

t!.H„<§:™2: +■■'■««-  «A.4o"OTh  +  "s"""' 

forming  dijoJienylcamphoryhnethane  henzoate.  The  latter  compound, 
whether  hydrolysed  by  boiling  alcoholic  potash,  by  cold  sodium 
ethoxide  solution,  by  ammonia  at  180°,  or  by  concentrated  hydro- 
chloric acid  at  150°,  invariably  gives  rise  to  the  isomeride,  m.  p. 
136 — 137°.  But  the  benzoyl  derivative  cannot  be  prepared  by  the 
direct  action  of  benzoyl  chloride  on  either  of  the  modifications  of 
diphenylcamphorylmethane. 

The  observed  molecular  refractive  powers  of  the  isomerides,  m.  p. 
106—107°  and  136—137°,  are  98-39  and  98-87  respectively,  whilst 
the    values   calculated    for  the  ketonic  (I)  and  enolic   (II)  forms  of 

diphenylcamphorylmethane  are  97'35  and  98-29.  But,  although  the 
observed  values  approximate  to  the  latter  figure,  it  cannot  be  deduced 
that  the  isomerides  have  the  enolic  form,  since  it  has  been  shown  (Haller 
and  Muller,  Abstr.,  1900,  i,  182)  that  introduction  of  aromatic  groups 
into  the  camphor  molecule  increases  the  molecular  refractive  power  by 
as  much  as  one  unit. 

It  is  stated  in  conclusion  that  hitherto  no  reaction  or  physical 
measurement  has  elucidated  the  constitution  of  these  two  isomeric 
compounds.  E.  H. 

Preparation  of  Normal  Alkyl  Camphorates.  J.  D.  Kiedel 
(D.B.-P,  189840). — The  methods  hitherto  employed  have  not  given  a 
satisfactory  yield  of  dialkyl  camphorates,  as  the  normal  ester  was 
always  mixed  with  the  acid  ester.  It  has  now  been  found  that  the 
use  of  alkyl  sulphates  or  aryl  sulphonates  readily  leads  to  the  normal 
ester. 

Methyl  (i-camphorate  was  obtained  by  adding  methyl  sulphate  to  an 
alkaline  solution  of  c^-camphoric  acid. 

Ethyl  c?-camphorate  was  prepared  either  by  adding  ethyl  sulphate 
to  cZ-camphoric  acid  dissolved  in  alcoholic  t^odium  ethoxide,  or  by  mix- 
ing together  ethyl  benzenesulphonate  and  an  aqueous  solution  of 
potassium  <Z-camphorate.  G.  T.  M. 

Dimethylcampholide.  Gustav  Komppa  {Ber.,  1908,  41, 
1039 — 1044). — This  investigation  had  as  its  object  the  preparation  of 
aa-dimethylcamphor,  in  order  that  the  properties  of  this  compound 
might  be  contrasted  with  those  of  fenchone.  If  the  latter  compound 
has  the  constitution  assigned  to  it  by  Semmler,  then  the  two  sub- 
stances should  closely  resemble  one  another  in  chemical  properties. 
In  order  to  obtain  the  dimethylcamphor,  dimetliylcampholide  was  first 
prepared  ;  it  was  then  thought  possible   that   by  treating  this  with 
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potassium  cyanide  and  hydrolysing  the  cyanide  formed,  that  dimethyl- 
homocamphoric  acid  would  be  obtained,  from  which  dimethylcamphor 
could  be  prepared  by  the  dry  distillation  of  the  calcium  salt.  This, 
however,  could  not  be  realised,  since  dimethylcampholide,  when  heated 
with  potassium  cyanide,  yields  an  acid  isomeric  with  dimethyl- 
campholide, instead  of  the  desired  cyanide. 

CH2-CH CMe^ 

Dimethylcampholide^    \  ^CMeg     ^-O,  is  prepared  by  treating 

CHg-CMe CO 

with  dilute  sulphuric  acid  the  additive  product  formed  by  acting  on 
camphoric  anhydride  with  magnesium  methyl  iodide  in  ether ;  it 
crystallises  in  slender,  white  needles,  m.  p,  83-5 — 85°.  When  heated 
alone  in  a  sealed  tube  at  285 — 300°  or  with  potassium  cyanide  at 
275 — 290°,  or  with  50%  aqueous  potassium  hydroxide  solution  under 
pressure  at  285—295°,  it  is  converted  into  an  unsaturated  monobasic 

CHg— CH CMelCHg 

acid^   which  probably  has  the  formula    |  ^CMe 


CHg-CMe ^COsH 


CH2-C===CMe2 
I  ^CMeg  ;  it  crystallises  in  bent  needles,  m.  p.  68-5 — 70-5° ; 

CHg-CMe CO2H 

the  ammonium  salt  crystallises  in  glistening,  white  leaflets.  The  acid 
decolorises  bromine  water  and  potassium  permanganate  solution,  and 
is  reconverted  into  dimethylcampholide  by  passing  dry  hydrogen 
chloride  into  its  solution  in  absolute  ether.  W.  H.  G. 

Sesquiterpene  from  Oleum  Oadinum.  I  wan  Schindelmeiser 
{J.  Buss.  Phys.  Chem.  Soc,  1908,40, 181 — 184.  Compare  Lepeschkin, 
this  vol.,  i,  278). — The  sesquiterpene  described  by  Lepeschkin  is 
considered  to  be  a  mixture  of  a  sesquiterpene  described  by  Troger  and 
Feldmann  (A.bstr.,  1899,  i,  376)  with  considerable  quantities  of 
cadinene ;  and  the  isomeric  sesquiterpene  obtained  by  treating 
Lepeschkin's  substance  with  hydrogen  iodide  is  not  identical  with 
humulene,  but  consists  of  a  mixture  of  tetrahydrocadinene,  cadinene, 
and  an  optically  inactive  sesquiterpene.  Z.  K. 

Sesquiterpenes.  II.  Ernst  Dbussen  and  Arnold  Lewinsohn 
{Annalen,  1908,  359,  245—261.  Compare  Abstr.,  1907,  i,  945).— 
1.  Caryophyllene  Series. — It  is  now  found  that,  on  repeated  distilla- 
tion, caryophyllene  yields  two  hydrocarbons,  one  of  which  has  b.  p. 
132— 134°/16  mm.,  [aj^  -4-67°,  D20  0-90346,  n^  1-49973,  and  yields 
20 '8%  of  nitrosochloride  and  8*2%  of  blue  nitrosite,  whilst  the  other 
has  b.  p.  128— 128-5°yi7  mm.,  [a]'i  -23-57°,  D^^  0-91034,  <  1-49899, 
and  yields  only  traces  of  nitrosochloride  and  0*5%  of  nitrosite. 
This  hydrocarbon  is  not  identical  with  the  sesquiterpene,  b.  p. 
123 — 124°/14  mm.,  previously  described  {loo.  cit.),  as  that  forms  25% 
of  nitrosochloride.  A  further  fraction  obtained  from  caryophyllene 
has  [a]o-8°  to  -9-6°,  and  gives  4*5 — 4'0%  of  nitrosochloride  and 
19-5 — 22%  of  nitrosite.  The  conclusion  is  drawn  that  the  caryo- 
phyllenes,  described  in  the  literature,  are  mixtures  of  inactive  caryo- 
phyllene with  considerable  amounts  of  a  Isevorotatory  hydrocarbon. 

VOL.  XCIV.  i.  h  b 
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a-Caryophyllene  nitrosobromide,  Ci5H240NBr,  prepared  by  the  action 
of  ethereal  hydrogen  bromide  on  a  mixture  of  caryophyllene,  ethyl 
nitrite,  ethyl  acetate,  and  alcohol  at  —  20°,  separates  from  chloroform 
in  crystals,  m.  p.  144 — 145°  (decomp.),  is  optically  inactive,  and  when 
heated  with  sodium  methoxide  yields  i-a-nitrosocaryophyllene,  m.  p. 
116°.  With  bromine  in  carbon  tetrachloride  solution,  this  forms  an 
additive  compound,  which,  on  recrystallisation  from  boiling  alcohol,  is 
converted  into  the  optically  inactive  bromo-ethoxy-com^^oundf 

Ci5H23Br(NO)-OEt, 
crystallising  in  colourless  needles,  m,  p.  185 — 186°  (decomp.). 

Caryophyllene  nitrosate,  m.  p.  130'5°,  is  now  found  to  be  optically 
active,  having  [a]D  +56'91°.  It  is  formed  together  with  a  substance 
crystallising  in  rosettes,  m.  p.  156 — 157°,  by  the  action  of  chromic  acid, 
equivalent  to  three  atoms  of  oxygen,  on  the  blue  nitrosite  in  glacial 
acetic  acid  solution.  When  boiled  with  alcohol,  the  blue  nitrosite 
yields  a  dicyclic  hydrocarbon,  C15H24,  b.  p.  125 — 125-5°/14'5  mm., 
D^9  0-89941,  [a]!,'  -26-174°,  n'^  1-49665,  which  is  identical  with  the 
sesquiterpene,  b.  p.  123 — 12 4°/ 14*5  mm.,  previously  described  (loc.  cit.), 
and  forms  two  isomeric  nitrosochlorides ;  the  one  of  these  has  m.  p. 
122°,  [ajo  +14-71°,  and  the  other,  m.  p.  146°,  [aju  -33-69°.  Both 
nitrosochlorides  react  with  benzylamine,  forming  y8-caryophyllenenitrol- 
benzylamine,  m.  p.  172—173°. 

When  the  hydrocarbon,  b.  p.  123 — 124°/14-5  mm.,  is  treated  with 
nitrosyl  chloride,  the  filtrate  from  the  resulting  nitrosochloride  contains 
a  tricyclic  hydrocarbon,  0^^^2v  ^-  P-  132— 134°/15  mm.,  D^s  0-9310, 
[aji)  -22*28°,  Wd  1*50085.  This  forms  a  white,  crystalline  nitrosite, 
m.  p.  175°. 

Clovene,  prepared  by  Wallach  and  Walker's  method  (Abstr.,  1893, 
i,  102)  for  the  purpose  of  comparison  with  the  preceding  hydrocarbon, 
is  obtained  in  two  fractions  :  b.  p.  131— 139°/15-5  mm.,  D^^  092223, 
a  +1-30°  (100  mm.  tube),  <  1-4740,  and  b.  p.  139— 143°/15-5  mm., 
D^9  0-92786,  a  +2-75°  (100  mm.  tube),  wlf  1-50085,  respectively.  It 
does  not  form  a  nitrosite,  and  is  probably  a  mixture. 

When  oxidised  with  an  amount  of  potassium  permanganate,  equi- 
valent to  four  atoms  of  oxygen  in  dilute  aqueous  solution,  caryophyllene, 
[ajo  -  14°,  obtained  from  clove  oil,  yields  a  substance,  Q^^^.f)^,  which 
crystallises  in  needles  and  leaflets,  m.  p.  120"5°,  is  strongly  lajvorotatory, 
has  a  persistent  bitter  taste,  and  appears  to  be  derived  from  the  Isevo- 
rotatory  hydrocarbon. 

II.  Cadinene. — If  a  current  of  chlorine  is  passed  through  a  cooled 
solution  of  Z-cadinene  dihydrochloride  exposed  to  sunlight,  hydrogen 
chloride  is  evolved,  and,  on  evaporation  of  the  product,  a  white,  sandy 
powd&r,  CjgHgoClg  or  CigHigClg,  m.  p.  65 — 70°,  is  obtained.  This  is 
probably  a  mixture  of  chloro-com  pounds,  which  cannot  crystallise  in 
presence  of  each  other  (compare  Gladstone  and  Hibbert,  Abstr.,  1889, 
1207). 

The  action  of  bromine  on  cadinene  dihydrobromido  in  presence  of  a 
small  amount  of  mercuric  chloride  leads  to  the  formation  of  a  grey, 
amorphous  powder,  CijH^jBrr^,  m.  p.  about  100°  (evolving  hydrogen 
bromide).  G.  Y. 
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Long  Leaf  Pine  Oil.  John  E.  Teeple  (/.  imer.  Cheni.  Soc,  1908; 
30,  412 — 414). — Long  leaf  pine  oil,  obtained  by  the  distillation  of 
lightwood  (Pinus  palustris)  ^'^ith  steam,  has  a  faint  yellow  colour, 
D^^-^  0-935— 0-947,  [aj^  about  -IF,  and  n^  1-483.  When  heated, 
it  begins  to  distil  at  about  206— 210°  j  75%  collects  between  211°  and 
218°,  and  50%  between  213°  and  217°.  The  sp.  gr.  of  the  distillate 
increases  regularly  as  the  temperature  rises,  and  becomes  steady  a,t 
about  0*947  at  217°.  The  oil  consists  essentially  of  terpineol,  probably 
the  ^modification  of  a-terpineol  [A^-jo-menthenol-(8)]  of  b.  p.  217 — 218°. 

E.  G. 

Constituents  of  Essential  Oils.  Derivatives  of  Santerie, 
Santene  Glycol,  and  the  Unsaturated  Ketone,  C^HigO, 
derived  from  the  Diketone,  C^jH^^Og.  Friedrich  W.  Semmler 
and  KoNRAD  Bartelt  {Ber.,  1908,  41,  866 — 871.  Compare  Abstr., 
1907,  i,   1062;  this  vol.,  i,   38,   194,    195).— When  the  unsaturated 

CMe-CH-CHg 

dicyclic  hydrocarbon  santene,  1 1        CHg  I        ,     dissolved    in    diluted 

CMe-CH-CHg 
acetone,  is  oxidised  by  potassium  permanganate,   it  yields  a  glycol^ 
OH-CMe-CH-CHg 

I        CHg  I      ,  m.  p.  193°,  b.  p.  135°/10  mm.,  which  is  very  stable 

0H-CMe-CH'CH2 

towards  dehydrating  agents  and  is  converted  by  boiling  dilute 
sulphuric  acid  into  a  ketone,  CgHj^O,  b.  p.  76 — 80°/10  mm.,  D'^''  0-988, 
fio  1-47980,  which  is  not  identical  with  camphenilone. 

Oxidation  of  the  glycol  yields  the  saturated  ketone,  Cj^Hj^Oo, 
described  previously,  from  which  the  unsaturated  ketone,  (jqB.^^6, 
formerly  obtained  by  the  action  of  sodium  ethoxide,  is  prepared  in 
very  much  better  yield  by  the  action  of  alcoholic  ammonia  at  170°. 
This  unsaturated  ketone,  b.  p.  104— 105°/10  mm.,  D^-*^  1*029, 
Ud  1-51390,  is  not  a  derivative  of  dic?/c^o-2  : 2  : 2-octane,  as  stated 
previously,  but  is   l-methyldic^/cZo-l :  2  :  3-Ai-octene-3-one, 

CO—CH-CH, 

CH    CH2 

CMe-CH-CHg 
By  oxidation  with  potassium  permanganate,  it  yields  the  ketonic  acidf 
CH2-CH-C02H 
I        CH2      "    ,  b.  p.  173— 175°/10  mm,  D^'^  M50,  n^  1*47936,  the 

CHg-CH-COMe 

semicarhazone  of  v^iich  has  m.  p.  182°.  The  constitution  of  the 
ketonic  acid  is  proved  by  its  oxidation  by  sodium  hypobromite  to  cis- 

CHg-CH-COgH 

CT/c^opentane-l  :  3-dicarboxylic  acid,  9^2 

CH2-CH-C02H 
The    dioxime   of   the    ketone,   C^Hj^Og,  is  reduced   by  sodium  and 
alcohol  to  a  base,  CgH^.N,  b.  p.  78— 80°/ 10  mm.,  D^"  0-953,  n^  1-49856, 
the  picrate  of  which  has  m.  p.  192°.  C.  S. 

h  b  2 
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Resin  Oil.  Willi  Schultze  {Annalen,  1908,  359,  129— 144).— The 
crude  oil,  obtained  in  a  yield  of  about  60%  on  further  distillation  of 
American  colophony  after  the  resin  essence,  which  forms  about  6%  of 
the  resin,  and  the  light  oil,  amounting  to  about  10%,  have  been  removed, 
has  been  investigated  by  a  number  of  authors,  who  have  disagreed  as 
to  whether  it  is  a  simple  substance  or  a  mixture  of  hydrocarbons.  A 
refined  resin  oil,  obtained  in  a  60%  yield  on  fractional  distillation  of 
the  crude  oil,  is  now  found  to  be  a  mixture  of  saturated  and  unsaturated 
hydrocarbons.  It  is  a  wine-yellow  liquid,  having  a  strong  violet 
fluorescence,  b.  p.  about  300—350°,  D^^  0*9693,  aj,  -39*96°  (100  mm. 
tube),  has  the  ignition  temperature  112°,  the  tenacity  factor  6'97,  and 
Engier's  viscosity  factor  2-12  at  50°.  At  -  20°,  it  forms  a  viscid  syrup, 
solidifies  to  a  vitreous  mass  in  a  carbon  dioxide-ether  mixture,  and 
distils  unchanged  under  12  mm.  pressure,  but  evolves  gas  on  prolonged 
boiling  in  a  reflux  apparatus.  A  pure  substance  could  not  be  obtained 
by  fractional  distillation  or  solidification. 

On  treatment  of  the  refined  oil  with  concentrated  sulphuric  acid  and 
repeated  distillation  of  the  product  over  sodium,  a  mixture  of  saturated 
hydrocarbons  is  obtained  in  a  36%  yield  as  a  transparent  liquid,  which 
has  an  odour  faintly  resembling  petroleum,  is  not  fluorescent,  is  stable 
towards  alkaline  permanganate  or  bromine  water,  and  on  distillation 
yields  four  fractions  :  b.  p.  152— 179°/10  mm.,  D^^  0-9486,  a^y  -  3-23° 
(100  mm.  tube) ;  b.  p.  178-5- 189°/10  mm.,  Di5  0-9550,  ap  -  4-14°  ;  b.  p. 
191— 194°/13-5mm,,Di50-9590,aD-10-66°,andb.p.l96— 202°/13-5mm., 
Di50-9780,aD-20-22°,respectively.  Afraction,b.p.l95— 197*5°/19mm., 
gave  on  analysis  figures  agreeing  only  approximately  with  those 
required  by  octahydroretene.  When  boiled  with  manganese  dioxide 
and  dilute  sulphuric  acid,  the  saturated  oil  yields  trimellitic  acid  and  a 
saturated  hydrocarbon,  b.  p.  198-5 — 200°/18-5— 20  mm.,  which  is 
volatile  with  steam  and  is  not  attacked  by  fuming  sulphuric  acid. 
The  action  of  sulphur  on  the  saturated  oil,  b.  p.  178 — 2 10°/ 11 — 12  mm., 
leads  to  the  formation  of  retene,  m.  p.  98*5 — 99°,  and  a  substance, 
CjgHjgS,  which  is  formed  also  by  heating  retene  with  sulphur  at 
230—240°.  It  crystallises  in  white  leaflets,  m.  p.  225-5-226°, 
and  gives"an  intense  indigo-blue  coloration  with  a  mixture  of  fuming 
and  concentrated  sulphuric  acids. 

Trimellitic  acid  is  best  prepared  by  oxidation  of  ifz-cumene  with 
potassium  permanganate  in  boiling  aqueous  sodium  hydroxide  solution  ; 
the  anhydride  has  m.  p.  162-5—163°  (157—158°  :  Baeyer,  this  Journ., 
1873,  756).  G.  Y. 

Arbutin  and  Some  of  its  Derivatives  considered  with 
Regard  to  their  Rotatory  Power  and  their  Hydrolysis  by 
Bmulsin.  Emile  Bourquelot  and  Henri  H^rissey  (Compt.  rend., 
1908,  146,  764 — 766"^). — Pure  arbutin,  that  is,  a  glucoside  which  on 
hydrolysis  gives  one  molecule  of  dextrose  and  one  molecule  of 
quinol,  has  not  yet  been  obtained.  According  to  Schiff  and  others, 
commercial  arbutin  is  a  mixture  of  arbutin  (as  above  defined)  and 
methylarbutin,  whilst  Habermann  holds  that  arbutin  is  a  complex 
glucoside,  CggHg^Oj^,  containing  the  elements  dextrose,  quinol,  and  quinol 
methyl  ether.  By  a  cryoscopic  determination,  the  authors  have  found 
*  and  J.  Pharm.  Chim.,  1908,  27,  421—427. 
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the  value  268  for  the  molecular  weight  of  the  commercial  glucoside, 
which  is  so  nearly  in  accordance  with  the  number  272  required  by 
OH'CgH^'O'CgHijOg  as  to  render  Habermann's  theory  untenable. 
Undried  commercial  arbutin  has  au  -61*76°,  which  becomes  —  61*3° 
after  purification.  The  purified  glucoside  loses  5"  15%  of  water  when 
dried  at  120 — 125°,  from  which  the  value  a^  -64-7°  is  deduced  for 
the  dry  substance. 

Arbutin  methyl  ether,  prepared  according  to  Schiff's  directions,  has 
m.  p.  175 — 176°  (corr.)  and  ujy  -  63*43°.  Since  the  latter  is  very  close 
to  the  value  for  purified  arbutin,  the  specific  rotatory  power  of  true 
arbutin  must  approximate  to  —  65°,  and  thus  the  glucoside  is 
Isevorotatory. 

Arbutinbenzylether,CH2Ph*0'CgH4-0-CgHii05,  has  m. p.  161—162° 
andaU- 44*47° (in alcohol).  Dinitroarbutin,OH-CgH2(N02)2*0-C6Hii05, 
is  Isevorotatory.  The  compounds,  arbutin  methyl  and  benzyl  ethers 
and  dinitroarbutin,  are  hydrolysed  by  emulsin. 

The  conclusion  is  drawn  that  arbutin  and  its  three  derivatives 
follow  the  rule  laid  down  by  the  authors  that  *'  all  glucosides 
hydrolysed  by  emulsin  are  Isevorotatory  and  are  derived  from 
dextrose."  E.  H. 

Simple  Method  of  Preparation  of  Phylloporphyrin.  Leon 
Marchlewski  [with  Piasecki]  (^en,  1908,41,  847 — 849"^). — To  prepare 
phylloporphyrin  it  is  no  longer  first  necessary  to  isolate  phyllotaonin  ; 
the  following  method  renders  the  former  compound  one  of  the  easiest 
chlorophyll  derivatives  to  prepare.  A  slight  excess  of  barium 
hydroxide  is  added  to  an  extract  of  dried  acacia  leaves.  The 
precipitate  is  separated,  washed,  suspended  in  96%  alcohol,  and 
carefully  decomposed  with  concentrated  sulphuric  acid.  The  slightly 
acid  solution  is  concentrated  and  heated  with  10%  alcoholic  potash  in 
an  autoclave  at  200°.  The  product  is  neutralised  with  acetic  acid  and 
warmed  with  alcohol,  whereon  phylloporphyrin  dissolves,  leaving  a 
brown  residue.  The  alcohol  is  evaporated,  water  added,  and  the 
phylloporphyrin  and  other  chlorophyll  derivatives  extracted  with 
ether.  The  ethereal  solution  is  shaken  with  5%  hydrochloric  acid, 
and  the  phylloporphyrin  precipitated  from  this  in  the  form  of  a 
reddish-brown  mud  by  sodium  acetate.  This  is  dissolved  in  ether 
and  the  above  process  repeated,  using  1%  hydrochloric  acid.  The 
product  is  recrystallised  twice  from  alcohol,  and  obtained  as  bright 
brown,  narrow,  rhombic  plates  pointed  at  both  ends.  E.  F,  A. 

An  Attempt  to  Synthesise  1  : 2-Couraaran.  Maximilian 
Helbig  (/.  pr.  Vhem.,  1908,  [ii],  77,  364— 366).— The  sodium 
derivative  of  salicylaldehyde  is  most  readily  prepared  by  adding  the 
theoretical  amount  of  sodium  ethoxide  solution  gradually  to  the 
aldehyde  dissolved  in  three  times  its  weight  of  absolute  alcohol. 

When  the  sodium  derivative   is   hearted   with  bromosuccinic  acid, 

hydrogen    bromide    is   eliminated    and    fumaric   acid    formed.       The 

sodium  derivative  condenses  with  ethylene  dibromide  at  130 — 140°, 

yielding  the  bromoethyl  ether  of  salicylaldehyde, 

CHgBr-CHg-O-CgH^-OHO. 

*  BulU  Acad.  Sci.  Cracow,  1908,  3,  127—129. 
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It  has  m.  p.  52°,  b.  p.  184°/11 — 12  mm.,  and  gives  a  red  coloration 
with  ferric  chloride. 

The  phenylhydrazone,  CjgHjgONgBr,  crystallises  in  yellow  needles, 
m.  p.  114°. 

Further  condensation  to  the  coumaran  does  not  occur.        J.  J.  S. 

The  Plavone  Group.  Josef  Tambor  [and,  in  part,  B.  Aronstamm, 
St.  Baranowski,  St.  Cukier,  and  W.  ToMi](^er.,  1908,  41,  787—792). 
— Tambor  and  Ludwinowsky  found  that  orcacetophenone  dimethyl 
ether  condenses  with  ethyl  benzoate,  forming  2  :  6-dimethoxy-4-methyl- 
benzoylacetophenone  (Abstr.,  1907,  i,  75),  which  when  boiled  with 
hydriodic  acid,  D  2*00,  yields  1 -hydroxy- 3-methylflavone.  This  reaction 
has  now  been  extended  to  the  condensation  of  orcacetophenone  with 
the  three  methyl  methoxybenzoates  and  with  methyl  veratrate,  which 
form  the  corresponding  2  : 6-dimethoxy-4-methylbenzoyl-methoxy- 
acetophenones,  CgH2Me(OMe)2-CO'CH2*CO*CgH4'OMe,  and  -di- 
methoxyacetophenone,  CgH2Me(OMe)2-CO-CH2'CO'CgH3(OMe)2.  These 
are  converted  by  treatment  with  hydriodic  acid,  t)   2-00,    into  the 

dihydroxy-,  0^'Q.TL^^i^<P^^2^^^'^^^  ^^^  trihydroxy.7-methyl- 

flavones,  0B.'0^^Mq<^^2^^^^^^^^'^,  respectively.     When  these 

are  heated  with  potassium  hydroxide  and  methyl  iodide,  the 
hydroxyl  in  position  5  remains  unchanged,  but  the  hydroxyls  in 
the    phenyl   group    are    etherified,  the   resulting   ethers    having  the 

constitution    0H-aH„Me<^7'M3^''^^^  or 

The  results  of  the  work  now  published  confirm  the  view  of  Tambor 
and  Ludwinowsky  {loc.  cit.)  as  to  the  constitution  of  orcacetophenone. 

Orcacetophenone  dimethyl  ether  crystallises  in  rhombic  plates 
[a  :5:c  =  0-7522:  1:0-3932]. 

2:6:  2'-TrimethoxyA-methylhenzoylacetophenone,  CjgHgQOg,  prepared 
from  methyl  methylsalicylate,  crystallises  in  rose-coloured  needles, 
m.  p.  118°,  and  gives  a  blood-red  coloration  with  ferric  chloride. 
5  : 1' -Dihydroxy-1  -methylflavone,  CJjgHjgO^,  forms  greenish-yellow 
needles,  m.  p.  300 — 301° ;  the  diacetate^  Q^^^fi^^  white  prisms, 
m.  p.  108°.  h-Hydroxy-2'-methoxy-l-methylJiavone,  C^^Hj^O^,  crystal- 
lises in  yellow  needles,  m.  p.  156°,  and  forms  a  sparingly  soluble, 
yellow  sodium  salt. 

2:6:  3'-Trimethoxy  -  4  -  tnethylbenzoylacetophenone,  prepared  from 
methyl  w-methoxybenzoate,  crystallises  in  light  brown  prisms,  m.  p. 
98°.  5  :  Z' -Dihydroxy-*! -methyljlavone  forms  colourless  needles,  m.  p. 
227°,  and  forms  a  yellow  solution  in  concentrated  sulphuric  acid,  but 
does  not  dye  mordanted  threads ;  the  diacetate  crystallises  in  yellow, 
rhombic  prisms,  m.  p.  137°.  5-IIydroxy-3'-7nethoxy-7-methyl/lavone 
forms  yellow  needles,  m.  p.  146°,  yields  a  sparingly  soluble,  yellow 
sodium  salt,  and  gives  a  yellow  coloration  with  concentrated  sulphuric 
acid. 
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2:6:  i'-Trimethoxy-i-methylbenzoylacetophenone,  prepared  from 
methyl  anisate,  crystallises  in  colourless  needles,  m.  p.  97 — 98°. 
5  :  4'-Dihydroxy-7-methylflavone  crystallises  from  alcohol  in  yellow 
needles,  m.  p.  295°;  iho  diacetate,  white  needles,  m.  p.  148 — 149°. 
fi-HydroxyA'-methoxy-l-methylflavone  crystallises  in  yellow  needles, 
m.  p.  274°,  and  forms  an  insoluble,  yellow  sodium  salt. 

2:6:3':  i'-Teti^amethoxy-i-methylhenzoylacetophenone,  CggHgaO^,  from 
methyl  veratrate,  crystallises  in  white  needles,  m.  p.  112°. 
5:3':  ^:'-Trihydroxy-l -methylflavone,  CigHjgOg,  yellow  needles,  m.  p. 
270°,  gives  with  concentrated  sulphuric  acid  a  light  yellow,  or  with 
sodium  hydroxide  solution  an  intense  yellow  coloration,  and  alumina 
mordant  dyes  a  greenish-yellow.  The  triacetatey  C22HjgOg,  forms 
white  needles,  m.  p.  169°.  b-Hydroxy-Z'  '.  i' -dimethoxy-1 -methyl flavone, 
CigHjcPg,  crystallises  in  yellow  needles,  m.  p.  147°,  forms  an  insoluble, 
yellow  sodium  salt,  and  gives  a  yellow  coloration  with  concentrated 
sulphuric  acid.  G.  Y. 

Two  Monohydroxy-a-naphthaflavonols.  Stanislaus  von  Kos- 
TANECKi  [and,  in  part,  J.  W.  Engelsohn  and  M.  Wurzelmann]  {Ber.^ 
1908,  41,  783 — 786). — In  connexion  with  Bigler  and  Kostanecki's 
investigation  of  3' :  4'-dihydroxy-a-naphthaflav«nol  (Abstr.,  1907,  i,  76), 
3'-  and  4'-hydroxy-a-naphthaflavonols  have  been  prepared  and  are  now 
described. 

..  ,.    r  7  7^  ri   TT  ^0— CH-aH.-OMe 

4  -Methoxy-a-naphthajiavanone,  C;j(jHg<^         i         '^    *  ,  prepared 

by  boiling  2-anisylideneacetyl-l-naphthol  (Abstr.,  1899,  i,  524)  with 
hydrochloric  acid  in  alcoholic  solution,  crystallises  in  white  needles, 

m.p.  148°.    The  iso?it7roso-derivative,  CTftHfi<'^,^   I .__  ^^^^     ^     ,  crys- 

tallises  from  benzene  in  yellow  needles,  m.  p.  169 — 170°  (decomp.), 
and  dyes  orange  with  cobalt,  but  yellow  with  uranium,  cadmium,  and 
lead  mordants.  When  boiled  with  10%  sulphuric  acid  in  glacial  acetic 
acid  solution,  the  tsonitroso -derivative  is  converted  into  4'-methoxy- 

a-naphthaflavonol,  ^^lo^e'^rin-p.nTT  ^  ,  which  crystallises  in  yellow 

needles,  m.  p.  249°,  dyes  light  yellow  with  alumina  mordants,  dissolves 
in  concentrated  sulphuric  acid  to  a  solution  with  intense  light  green 
fluorescence,  and  forms  an  insoluble,  yellow  sodium  salt.  The  acetate, 
OMe'CjgHiQOg'OAc,  forms  white  needles,  m.  p.  196° 

Q Q'H  TJ   'OH 

i'- Hydroxy -a-naphthajlavonol,  CioHg<[^        M  ^    ^         ,  prepared  by 

boiling  the  4'-methoxy-compound  with  concentrated  hydriodic  acid, 
crystallises  in  yellow  plates,  m.  p.  293°,  dyes  light  yellow  with  alumina 
mordants,  and  dissolves  in  concentrated  sulphuric  acid  or  dilute  sodium 
hydroxide  to  yellow  solutions  with  green  fluorescence.  The  diacetate, 
Ci9Hio02(OAc)2,  forms  white  needles,  m.  p.  181S 

The  members  of  the  isomeric  series  are  prepared  in  the  same  manner, 
starting  from  2-'mmethoxybenzylideneacetyl-l-naphtkol, 

OH'CioHe'CO-CHrCH-CeH.-OMe, 
which  is  prepared  by  condensation  of   m-methoxybenzaldehyde  with 
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2-acetyl-l-naphthol  in  the  usual  way.  It  crystallises  in  orange-red 
needles,  m.  p.  115°,  and  gives  a  red  coloration  with  concentrated 
sulphuric  acid. 

Z' -Methoxy-a-naphthajlavanone  forms  white  needles,  m.  p.  130°.  The 
isomiroso-derivative  is  a  yellow,  crystalline  powder,  m.  p.  151°  (decomp.), 
which  dyes  orange  with  cobalt  mordants.  h'-Methoxy-a-naphthaJiavonol^ 
yellow  needles,  m.  p.  185°,  dyes  light  yellow  with  alumina  mordants, 
and  forms  a  yellow  sodium  salt ;  the  acetate,  white  needles,  m.  p.  165°. 

?>' -Hydroxy-a-naphthaflavonol  crystallises  from  alcohol  in  yellow, 
prismatic  needles  containing  C^^HgO,  m.  p.  248°,  dyes  light  yellow 
with  alumina  mordants,  and  forms  yellow  solutions  with  green  fluor- 
escence in  concentrated  sulphuric  acid  or  very  dilute  alkalis;  the 
sodium  salt  forms  yellow  needles.  G.  Y. 

Some  Derivatives  of  Thiophen.  Victor  Thomas  (Compt.  rend., 
1908,  146,  642 — 645). — In  the  presence  of  anhydrous  ether,  magnesium 
dissolves  in  1-iodothiophen,  giving  magnesium  thiophen  iodide,  which 
in  general  behaves  like  the  corresponding  phenyl  derivative.  With 
the  aliphatic  ketones,  acetone,  methyl  ethyl  ketone,  methyl  amyl 
ketone,  and  butyrone  it  reacts  normally,  giving  tertiary  alcohols,  but 
the  latter  are  difficult  to  isolate  in  a  pure  state,  owing  to  the  readiness 
with  which  they  undergo  dehydration,  forming  ethylenic  hydrocarbons. 
Since  the  carbinol  formed  from  acetophenone  readily  loses  water, 
whilst  the  compound  derived  from  benzophenone  is  remarkably  stable, 
this  dehydration  is  probably  to  be  represented  thus  : 

C^SH3-CR(OH)-CH3  -^  C^SHg-CRICHg, 
E-  signifying  an  aliphatic  or  aromatic  radicle.  Acetone  condenses 
with  magnesium  thiophen  iodide,  giving  a  mixture  of  thienyldi- 
methylcarbinoly  C^SHg'CMeg'OH,  needles,  m.  p.  33°,  which  after  a 
time  liquefy  to  a  viscous  substance  with  a  piquant  odour,  and 
P-thienylpropylene,  C^SHg'CMelCHg,  a  colourless,  agreeably  smelling 
liquid,  b.  p.  166 — 167°/727  mm.,  which  is  easily  polymerised  when 
kept,  finally  giving  a  solid  black  mass.  Methyl  ethyl  ketone  gives  a 
mixture  of  alcohol  and  hydrocarbon  which  could  not  be  separated. 
The  chief  product  of  the  action  of  methyl  amyl  ketone  on  magnesium 
thiophen  iodide  is  ^-thienylheptylene,  ^^^^'Q{Q>^'^^\Qi1S.^,q,  somewhat 
oily  liquid,  b.  p.  165 — 168°/62  mm.  Butyrone  gives  thienyldipropyl- 
carbinol,  C^SHg'CPrg'OH,  an  agreeably  smelling  liquid,  b.  p. 
160 — 163°/45 — 46  mm.,  which  on  distillation  at  ordinary  pressure 
decomposes  into  the  hydrocarbon  and  water.  Acetophenone  forms 
a-phenyl-a-thienylmethylcarlinol,  C^SHg'CPhMe'OH,  needles,  m.  p.  50°, 
which  gradually  undergo  partial  liquefaction,  probably  forming  the 
hydrocarbon.  DipJienylthienylcarhinol,  C^SHg'CPhg'OH,  hexagonal 
crystals,  m.  p.  125°,  is  formed  from  benzophenone;  whilst  yielding 
colourless  solutions  in  neutral  solvents,  it  resembles  triphenylcarbinol 
in  giving  intensely  yellow  solutions  in  acids.  E.  H. 

Preparation  of  3-Hydroxy-(l)-thionaphthen.  Kalle  &  Co. 
(D.P.-P.  188702). — It  was  formerly  shown  that  phenylthioglycol-o- 
carboxylic  acid  when  heated  with  sodium  hydroxide  gave  3-hydroxy- 
(l)-thionaphtheii-2-carboxylic     acid,    which     subsequently    furnished 
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3-hydroxy-(l)-thionaphthen.  It  it  now  found  that  the  two  reactions 
can  be  effected  in  one  stage  by  heating  phenylthioglycol-o-carboxylic 
acid  at  230°.  G.  T.  M. 

Acid  Properties  of  Amino -ketones.  Paul  Eabe  and  Wilhelm 
ScHNEiDEK  {Ber.,  1908,  41,  872—878.  Compare  Willstatter  and  Bode, 
Abstr.,  1900,  i,  245  ;  Miller  and  Rohde,  Abstr.,  1901,  i,  95;  Rabe, 
Abstr.,  1907,  i,  954;  this  vol.,  i,  100). — The  amphoteric  character  of 
the  tt-,  ^-,  and  c-amino-ketones,  cinchoninone,  piperidylacetophenone, 
dimethylaminocamphor,  tropinone,  and  cinchotoxine  is  manifested,  not 
only  by  the  greater  solubility  (and  the  change  of  colour)  in  dilute  sodium 
hydroxide  than  in  water,  but  also  in  the  formation  of  0-benzoyl 
derivatives.  The  two  criteria  are  more  pronounced  in  the  methiodides 
than  in  the  amino-ketones  themselves. 

The  sodium  salt  of  cinchoninone,  C^gH^gONgNa,  is  obtained  in 
clusters  of  yellowish-red  crystals  by  the  addition  of  ether  to  cinchon- 
inone dissolved  in  a  normal  solution  of  sodium  ethoxide ;  the  sodium 
salt  of  cinchoninone  methiodide,  CgoHggONglNa,  obtained  in  a  similar 
manner,  forms  deep  yellow  crystals. 

[With  Feitz  Braasch.] — Piperidylacetophenone  (compare  Schmidt 
and  van  Ark,  Abstr.,  1900,  i,  686),  b.  p.  180— I8I726  mm.,  is  a 
colourless  oil  with  a  pronounced  basic  odour ;  the  hydrochloride, 

Ci3Hi^0N,HCl, 
has  m.  p..  223°. 

Piperidylacetophenone  (2  mols.)  and  benzoyl  chloride  (1  mol.)  in 
benzene  solution  deposit  after  fourteen  days  nearly  the  theoretical 
quantity  of  the  hydrochloride  ;  the  0-benzoyl  derivative,  obtained  as  an 
oil  after  evaporation  of  the  solvent,  yields  by  hydrolysis  benzoic  acid 
and  the  products  of  the  decomposition  of  piperidylacetophenone. 
Piperidylacetophenone  methiodide  by  treatment  with  benzoyl  chloride 
and  normal  sodium  hydroxide  yields  the  colourless  benzoyl  derivative, 
C21H24O2NI,  m.  p.  146°  (decomp.). 

Dimethylaminocamphor  methiodide,  by  the  Schotten-Baumann 
method,  yields  a  benzoyl  derivative,  CgoHggOgNI. 

Tropinone  methiodide,  m.  p.  273 — 275°  (Willstatter  gives  m.  p. 
263—265°),  forms  a  benzoyl  derivative,  CigHgoOgNI,  m.  p.  263—265°, 
which  separates  from  alcohol  in  rhombic  leaflets. 

Methylcinchotoxine  is  more  soluble  in  water  than  in  normal 
sodium  hydroxide.  Methylcinchotoxine  methiodide  is  not  appreciably 
more  soluble  in  dilute  alkali  than  in  water,  but  the  change  of  colour 
in  the  alkaline  solution  is  an  indication  of  salt  formation.  It  forms  a 
benzoyl  derivative,  CogHg^OgNgl.  C.  S. 

Morphine.  XVIII.  Hydrolytic  Products  of  a-  and  y8-Chloro- 
codide.  Ludwig  Knorr  and  Heinrich  Horlein  {Ber.y  1908,  41, 
969—975.  Compare  Schryver  and  Lees,  Trans.,  1900,  77,  1024; 
1901,79,  563;  Lees  and  Tutin,  Proc,  1906,  22,  253;  Lees,  Trans., 
1907,  91,  1408  ;  Knorr  and  Horlein,  this  vol.,  i,  41).— The  following 
constants  for  the  halogen  derivatives  of  morphine  and  codeine  are 
given  :  a-Chloromorphide,  m.  p.  204°  (decomp.)  ;  [ajo  -  375°.  ^-Chloro- 
morphide,  m.  p.  188°;  [aji,  -  5°.     a-Chlorocodide,  m.  p.   152—153°; 
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[ajo  -380^  ^-Chlorocodide,  m.  p.  152—153°;  [ajo  -10°.  Bromo- 
morphide,  m.  p.  169—170°;  [a]D+66°.  Bromocodide,  m.  p.  162°; 
W«  +56° 

When  hydrolysed  by  boiling  with  dilute  acetic  acid,  the  two  chloro- 
codides  yield  the  same  products,  but  in  different  proportions.  a-Chloro- 
codide  gives  i/^-codeine,  45%;  aZ^o-i/r-codeine  (y9-isocodeine),  15%,  and 
isocodeine,  25%,  whereas  /^-chlorocodide  gives  i/^-codeine,  10%;  allo- 
i^-codeine,  20%,  and  isocodeine,  55%.  J.  J.  S. 

Hydrolytic  Products  of  a-Ohloromorphide.  Alfred  Oppe 
{Ber.,  1908,  41,  975—981.  Compare  Schryver  and  Lees,  Trans., 
1900,  77,  1024;  1901,79,  563;  Lees,  1907,  91,  563;  Knorr  and 
Hbrlein,  preceding  abstract). — a-,  y8-,  and  y-isomorphines  are  obtained 
by  the  hydrolysis  of  a-chloromorphide  with  dilute  acetic  acid. 
y-isoMorphine  (neoisomorphine)  is  readily  separated  from  the  y8-iso- 
meride  by  extraction  with  boiling  acetone,  in  which  the  y-compound  is 
very  sparingly  soluble.  It  separates  from  acetone  in  compact  crystals, 
and  has  m.  p.  278°  (decomp.)  and  [ajp  -  94°.  The  hydrochloride  has 
m.  p.  314°  (decomp.)  and  [aj^  -76°  (Lees:  -79-1°).  The  hydro- 
bromide,  Cj^Hgf^OgNBr,  decomposes  at  298°  and  has  [a]o  -71°.  Its 
acetyl  derivative  is  oily,  but  yields  a  7)iethiodide,  C22H2g05NI,  which 
crystallises  in  needles,  m.  p.  267°  (decomp.)  and  [aj^   —24°. 

The  methiodide  of  diacetyl morphine  crystallises  in  needles,  decom- 
poses at  252°,  and  has  [a]!!  -  107°.  When  methylated,  y-isomorphine 
yields  j/^-codeine,  and  from  this  e-methylmorphimethine  (Knorr  and 
Horlein,  Abstr.,  1907,  i,  151)  has  been  obtained.  J.  J.  S. 

Action  of  Ammonia  on  Methyl  Ethyl  Ketone.  Wilhelm 
Traube  {Ber.,  1908,  41,  777— 782).— Sokoloff  and  Latschinoff  (this 
Journ.,  1875,  353)  found  that  acetone  reacts  with  ammonia,  forming 
diacetoneamine,  together  with  small  amounts  of  triacetoneamine.  The 
present  author  has  studied  the  action  of  ammonia  on  the  first  homologue 
of  acetone,  methyl  ethyl  ketone.  This  absorbs  ammonia  in  only  very 
small  amounts,  but,  if  an  alcoholic  solution  of  the  ketone  is  saturated 
with  ammonia  and  allowed  to  remain  at  the  ordinary  temperature 
for  two  or  three  weeks,  ^-keto-2  :  3  :  %-trimethyl-2  :  Q-diethylpijyeridine, 
CH^-CMeEt-NH         .    „         ,  .        ^_    ...        ,  x,     •    w  ^ 

nn-PTTM PAT  TT-f'  ^^  ^^rmed  in  a  25%  yield,  and  can  be  isolated  as 

the  oxalate.  The  free  base  is  a  colourless  liquid,  b.  p.  157 — 159°/ 
30  mm.,  or  247°/760  mm.,  and  has  a  characteristic  odour.  The  nitrate, 
C|2ll230ISI',HN03,  crystallises  in  colourless  needles,  m.  p.  169 — 172° 
(decomp.).  Reduction  of  the  keto-base  by  alternate  additions  of 
sodium  amalgam  and  dilute  hydrochloric  acid  to  the  oxalate  leads 
to  the  formation  of  i-hydroxy-2  :  3  :  Q-tri7nethyl-2  :  Q-diethylpiperidine, 

CH(OH).CHMe.CMeEt'  ^^^^'^  ^'  "^^^^^'^  ^'  ^  ''^'''''^'''  ^^^'  ^'  ^' 
140°/20  mm.  This  is  a  mixture  of  two  isomerides,  which  can  be 
separated  by  means  of  the  difference  in  the  solubilities  of  their 
oxalates.  The  more  sparingly  soluble  oxalate,  Cj2H250N,C2H20^, 
m.  p.   208°  (decomp.),  when  heated   with  benzoyl  chloride  at   160° 
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yields  the  hydrochloride  of  the  benzoate,  CjgHggOoNjHCl,  m.  p.  230°  ; 
the  benzoate,  CjgHggOgN,  forms  a  colourless  oil,  which  is  partially- 
decomposed  on  distillation  in  a  vacuum,  and  forms,  in  addition  to  the 
preceding  salt,  a  second  highly  soluble  hydrochloride,  obtained  as 
a  brittle  mass  on  evaporation  of  the  aqueous  solution.  The  base, 
corresponding  with  the  more  soluble  oxalate,  is  converted  into  the 
benzoate  hydrochloride,  m.  p.  230°,  when  heated  with  benzoyl  chloride. 

G.  Y. 

Nitrosopyr roles.  E.  Morelli  and  Guerriero  Marchetti  {Atti  R. 
Accad.  Lincei,  1908,  [v],  17,  i,  250 — 254). — The  authors  have  studied 
the  reactions  of  the  trioxime,  ISrOH:CMe-CH2'C(NOH)-CMe:NOH, 
obtained  by  Angeli  and  Marchetti  (Abstr.,  1907,  i,  436)  by  the  action 
of  hydroxylamine  on  3-nitroso-2  :  5-dimethylpyrrole  or  3-nitroso-l-oxy- 
2  : 5-dimethylpyrrole. « 

The   trioxime   readily   loses    IH2O,    giving    a    furazan    derivative, 

NIC-CH^-CMeiNOH        ...       ,        ^  „   ,     .^^    ,.^  ^        .  ,      . 
Q<^       I  „  ,  and  this,  when  boiled  with  dilute  sulphuric 

'A    '•  ^A    I.  A        1      •  ^  .1,    7  .        ^^NIC-CHg-COMe      ,  .  ^ 

acid,  yields  hydroxylamine  and  the  ketone,  G<^^.  '  ^-.  ,  which 

crystallises  from  ether  in  white  needles,  m.  p.  19°,  gives  iodoform 
when  treated  with  potassium  hydroxide  and  iodine,  and  yields  a 
semicarbazone,  CgHgO]S'2lN2H'CO'NH2,  m.  p.  188°.  When  reduced 
by  means  of  sodium  in  alcoholic  solution,  the  trioxime  yields  o-amviw- 

2  :  ^-dimethylpyrrolidine,  NH<;^  Y    2         ^  which  forms  a.  jncrafe, 

^6^ii^2'^^6^s^7^3^  m.  p.  242°  (decomp.).        ^  T.  H.  P. 

Action  of  Hydrazine  Hydrate   on   Dinitrophenylpiperidine. 

Leopold  Spiegel  {Ber.,  1908,  41,  886 — 888). — Hydrazine  hydrate 
in  boiling  alcoholic  solution  hydrolyses  2  :  4-dinitrophenylpiperidine, 
the  products  being  a  piperidine  salt  and  a  substance,  CgH^OgN^, 
m.  p.  206°  (decomp.),  crystallising  in  yellowish-brown,  glistening 
prisms,  which  is  identical  with  Curtius  and  Mayer's  6-nitro-l-hydroxy- 
1:2:  3-benzotriazole  (this  vol.,  i,  53).  C.  S. 

-6«-Quinoline  Mercaptans.  Albert  Edinger  (Ber.,  1908,  41, 
937 — 943). — Quinoline-8-mercaptans  have  been  prepared  by  the 
reduction  of  the  corresponding  quinolinesulphonyl  chlorides  with 
stannous  chloride  an^  hydrochloric  acid. 

QuinolineS- sulphonyl  chloride,  C9NHg'S02Cl,  m.  p.  122°,  prepared 
from  phosphorus  pentachloride  and  the  sulphonic  acid  or  its  sodium  salt 
at  136 — 140°,  is  reduced  by  stannous  chloride  and  hydrochloric  acid, 
yielding  a  double  salt  of  tin  and  the  mercaptan,  which  crystallises  in 
stout,  yellow  prisms  and  decomposes  at  270°.  A  cold  alkaline  solution 
of  the  double  salt  with  benzoyl  chloride  yields  the  benzoyl  derivative, 
CgNHg-S-COPh,  m.  p.  110°,  whilst  benzyl  chloride  gives  the  benzyl 
derivative,  CigHjgNS,  m.  p.  112°.  By  hydrolysis  with  hot  moderately 
concentrated  hydrochloric  acid  and    subsequent  neutralisation  at  0°, 


364  ABSTRACTS  OF   CHEMICAL  PAPERS. 

the  benzoyl  derivative  yields  the  mercaptan,  C9NHg'SH,2H20,  m.  p. 

58 — 59°,  which  crystallises  in  glistening,  red  needles.  By  prolonged 
exposure  to  the  air  or  by  oxidation  with  alkaline  potassium  f  erricyanide, 
the  mercaptan  yields  the  disulphide,  Ci8H;^2^2^2  ^-  P-  206°,  which 
separates  from  alcohol  or  glacial  acetic  acid  in  yellow  prisms. 

^'Thiocyanoquinoline,  CgNH^'SCN,  m.  p.  89°,  prepared  from  the 
mercaptan,  sodium  methoxide,  and  cyanogen  iodide  in  methyl-alcoholic 
solution,  separates  from  dilute  alcohol  in  white  needles,  and  by 
warming  with  aniline  forms  a  substance,  CjgHjgNgS,  m.  p.  142°.  The 
ethyl  thio-ether,  CgNHg'SEt,  m.  p.  51°,  crystallises  in  colourless 
needles. 

5-Bromoquinoline,  when  heated  at  130 — 140°  with  fuming  sulphuric 
acid  (40%  SOg),  yields  5-bromoquinoline-8-sulphonic  acid,  the  chloride 
of  which,  m.  p.  124°,  yields  by  reduction  a  tin  double  salt,  from  which 
a  5e7iso2/^  derivative,  CgNHgBr'S'COPh,  m.  p.  115°,  is  obtained.  The 
corresponding  mercaptan,  CgNH^Br'SH,  m.  p:  69°,  crystallises  in 
yellow  needles.     The  disulphide  has  m.  ip,  193°.  C.  S. 

Partial  Racemism.  VII.  Albert  Laden bueg  and  W.  Herrmann 
(Ber.,  1908,  41,  966—969.  Compare  Abstr.,  1894,  i,  208).— When 
quinaldine  and  an  aqueous  solution  of  tartaric  acid  are  mixed  at 
60 — 63°,  a  crystalline  acid  tartrate  is  deposited,  which  yields  an 
inactive  base  when  decomposed  with  alkalis.  The  crystalline  salt  is 
not  a  mixture  of  d-  and  ^-hydroquinaldine  hydrogen  tartrates,  but  a 
partially  racemic  salt. 

The  pure  ^tetrahydroquinaldine  was  isolated  in  the  form  of  the 
^-tartrate  by  the  addition  of  ^tartaric  acid  to  the  mother  liquor 
from  the  cZ-tetrahydroquinaldine  o?-tartrate. 

The  following  data  for  the  salts  have  been  determined  : 

Water  of 
M.p.  Di8-5-    crystallisation. 

r-Tetrahydroquinaldine  hydrogen  tartrate...     72 — 73°        1*310        I'SHaO 
(^-Tetrahydroquinaldine        ,,  ,,       ...     90—91°        1-344         IHgO 

Z-Tetrahydroquinaldine         „  ,,       ...     62—63°         1*314         l-SHgO 

The  transition  temperature  is  59°.  J.  J.  S. 

Quinoline  Derivatives.  III.  Phenyl  Quinolyl  Ketone. 
Percy  Remfry  and  Herman  Decker  (Ber.,  1908,  41,  1007—1009. 
Compare  Abstr.,  1905,  i,  828;  1906,  i,  984).— The  action  of 
magnesium  phenyl  bromide  on  ethyl  cinchonate  has  been  studied 
partly  in  connexion  with  the  investigations  of  quinoline  derivatives 
already  published,  and  partly  with  a  view  to  determining  the 
applicability  of  carboxylic  esters  of  the  pyridine  series  to  Grignard's 
synthesis.  It  is  found  that  the  action  of  1  mol.  of  magnesium  phenyl 
bromide  on  2  mols.  of  ethyl  cinchonate  leads  to  the  formation  of 
diphenyl-y-quinolylcarbinol  together  with  considerable  amounts  of 
phenyl  y-quinolyl  ketone,  but  that  only  traces  of  the  ketone  are 
obtained  when  3  mols.  of  the  organo-magnesium  compound  are  added 
to  1  mol.  of  the  ester. 

Phenyl     y-qumolyC    ketonef    (jQti^<^ -Att>    separates    tron^ 
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alcohol  in  crystalline  aggregates,  m.  p.  294°,  and  is  soluble  in  mineral 
acids. 

Diphenyl-y-quinolylcarhinol,  OgHgN-CPhg'OH,  separates  from 
alcohol  in  small,  white  crystals,  m.  p.  247*5°,  is  soluble  in  dilute 
mineral  acids,  and  gives  with  concentrated  sulphuric  acid  a  red 
coloration  which  disappears  on  dilution  with  water.  The  hydrochloride, 
yellow  crystals,  m.  p.  223°;  the  carbinol  forms  two  crystalline 
picrates,  the  more  soluble  of  which  has  m.  p.  142 — 144°,  whilst  the 
other  decomposes  at  high  temperatures.  The  methiodide  forms  yellow 
crystals,  becoming  reddish-brown  when  dried,  m.  p.  159°,  and  gives 
with  sodium  carbonate  in  aqueous  solution  a  white  precipitate,  which 
becomes  violet  on  exposure  to  air,  can  be  extracted  by  ether,  and,  on 
evaporation  of  the  ethereal  solution,  is  obtained  as  a  violet  residue, 
m.  p.  234°.  G.  Y. 

Preparation  of  Quinoline  Derivatives  of  the  Anthraquinone 
Series.      Farbwerke  vorm.  Meister,  Lucius  &  Bruning    (D.E-.-P. 

189234). — Anthraquinonyl  - 1  -  quinoline,    )^-t:f.r^xi^^Q^r{^^)2'^Q^v 

yellow  crystals,  m.  p.  169°,  is  obtained  by  condensing  1 -aminoanthra- 
quinone  and  glycerol  in  the  presence  of  concentrated  sulphuric  acid 
and  nitrobenzenesulphonic  acid. 
Anthraquinonyl-!  :  5-diquinoline, 

is  an  almost  colourless  base,m.  p.  342°  ;  the  nitrate,C2QS.i(yl3i2^2f^^^^3' 
is  produced  in  a  similar  manner  from  1  : 5-diaminoanthraquinone. 

G.  T.  M. 

Derivatives  of  Tetra-  and  Hexa-hydrocarbazoles  and  a  New 
Synthesis  of  Carbazole.  Walther  Borsche  [with  A.  Witte 
and  W.  Bothe]  (Annalen,  1908,  359,  49 — 80). — It  was  shown  by 
Dreschel  (Abstr.,  1888,  1276)  that,  when  heated  with  dilute  mineral 
acids,  the  phenylhydrazone  of  c^/c^ohexanone  yields  only  small  amounts 
of  phenylhydrazine  and  c^/c^ohexanone,  undergoing  for  the  most  part 
a  reaction,  analogous  to  Fischer's  synthesis  of  indole  from  the 
phenylhydrazones  of  aldehydes  and  ketones,  in  which  it  loses  ammonia 
and  forms  tetrahydrocarbazole  (compare  Baeyer,  Abstr.,  1894,  i,  174). 
The  present  authors  undertook  the  study  of  this  little  known  reaction 
because  it  has  become  of  importance  in  consequence  of  the  ease  with 
which  cyc^oketones  may  now  be  obtained,  and,  on  the  other  hand,  of 
the  increased  interest  attached  to  the  hydrocarbazoles  in  connexion 
with  their  possible  relation  to  the  alkaloids  of  the  strychnine  series. 
The  results  obtained  show  that  substituting  groups  in  the  meta-  or 
para-position  in  the  benzene  nucleus  of  the  phenylhydrazine  do  not,  at 
least  markedly,  affect  the  reaction,  but  that  tetracarbazoles  are  formed 
only  from  phenylhydrazones  of  simple  saturated  c?/c^oketones,  such  as 
c2/c^ohexanone,  rf-l-mebhyl-3-C2/c?ohexanone,  and  ^-menthone,  and  not 
from  those  of  substances  such  as  1  :  3-dimethyl-A^-cyc^ohexene-5-one, 
pulegone,  c?-carvone,  and  c?- camphor. 
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The  tetracarbazoles  are  readily  reduced  by  tin  and  hydrochloric 
acid,  forming  hexahydrocarbazoles  (compare  Graebe  and  Glaser,  this 
Journ.,  1872,  302)..  and,  in  so  far  as  they  are  volatile,  are  converted 
into  carbazoles  by  distillation  over  finely-divided  lead  oxide,  which 
must  be  heated,  but  not  too  highly. 

The  annexed  scheme  has  been  adopted  in  the  first  part  of  this  paper 

^^  ^,^       for  the  numbering  of  the  positions  in  carbazole,  as 

14  ^  ir'  as)  ^112 "io|     the  usual  method  is  insufficient  for  the  naming  of 

'^  2  / — \  8  /     the  new  compounds  now  described. 

^^  \/  The   hydrazones    were    for    the    most   part    not 

purified,  but  heated  in  the  crude  state  with  dilute  sulphuric  acid  on 
the  water-bath. 

The  action  of  bromine  on  tetracarbazole  in  glacial  acetic  acid 
solution  leads  to  the  formation  of  a  hexabromo-derivsitive,  C^gH^NBrg 
or  CjoHgNBrg,  obtained  as  a  yellow,  crystalline  powder,  unchanged  at 
300°  or  on  prolonged  heating  with  alcoholic  potassium  hydroxide  or 
digestion  with  zinc  dust  and  alcoholic  hydrochloric  acid,  together 
with  a  more  soluble  tetrabromo-comipound,  Ci2H5NBr4,  m.  p.  230°. 

4L-Methyl-^^^^-tetrahydroGarhazole,  CigHj^N,  from  phenylhydrazine 
and  l-methyl-3-c2/c^ohexanone,  separates  from  alcohol  in  crystals,  m.  p. 
94°;  the  picrate,  CjgHjgO^N^,  brownish-red  leaflets,  m.  p.  155°. 

^-Methyl-A.-'^^^'^etrahydrocarbazole,  C^^H-^^'N,  from  p-tolylhydrazine 
and  c2/cZohexanone,  crystallises  from  light  petroleum  in  white  needles, 
m.  p.  141—142°. 

4  :  ^-Dimethyl-^^^^^4etrahydrocarbazole,  Cj^Hj^N,  from  jo-tolyl- 
hydrazineand  1 -methyl- S-c^/c^ohexanone,  separates  from  methyl  alcohol 
in  transparent  plates,  m.  p.  146°;  the  picrate^  dark  red  leaflets, 
m.  p.  129°. 

The  phenylhydrazone,  from  menthone  and  phenylhydrazine,  forms 
unstable  needles,  m.  p.  53°,  and  yields  2-methyl-6-isopropyl-A^^^Uetra- 
hydrocarbazole,  Q-^^^-^,  which  crystallises  from  dilute  methyl  alcohol 
in  transparent  prisms,  m.  p.  114*5°,  b.  p.  about  150 — 200°/15  mm. 

The  o.-naphthylhydrazone  of  c^/c^hexanone,  colourless  needles,  yields 

■^TT.p.p    XT 

^^^^Uetrahydrob6nzo-o.-naphthindolef     CgH8<' M     1,^^CH,     white 

needles,  m.  p.  139—140°. 

-[STTT.p OTT 

^'^'^-Tetmhydrobenzo-P-naphthindole,  C6Hg<         u  ^  __  >CH,  from 

O'CgH^ 

^-naphthylhydrazine  and  cyc^ohexanone,  forms  white  crystals,  m.  p. 

152° 

^-Meihoxy-b^^^^-tetrahydrocarbazole^  CjgHj^ON,  from  ^j-methoxy- 
phenylhydrazine  and  cycZohexanone,  crystallises  in  colourless  needles, 
m.  p.  94 — 95°.  The  9-e«/ioa;y-compound,  Ci^Hj^ON,  prepared  in  the 
same  manner  from  ^-ethoxyphenylhydrazine,  forms  colourless  needles, 
m.  p.  87—88°. 

W-Chloro-i^^^^-teirahydrocarbazoUy  colourless  prisms,  m.  p.  55 — 56°, 
^-chloro-i^^^^^-teirahydrocarbazole,  CjgHjgNCl,  needles,  m.  p.  54 — 55°, 
and  d-bromo-A^^^^etrahydrocarbazole,  colourless  plates,  m.  p.  153°,  are 
prepared  from  cycZohexanone  and  o-chloro-,  jo-chloro-,  and  ^-bromo- 
phenylhydrazines  respectively. 
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cyc\offexanone--p-nitropIienylhydrazonef  CigHj^OgNg,  forms  yellow 
needles,  m.  p.  146 — 147°.  ^-Nitro-^^^^Uetrahydrocarhazole,  O^^^^j^^^, 
brownish-red  crystals,  m.  p.  174°. 

cycXoHexanone-o-nitroplienylhydrazone,  golden-brown  needles,  m.  p. 
74°.  11-Mtro-A^^^^'tetrahydrocarbazole,  yellowish-brown  leaflets,  m.  p. 
148—149°. 

cjc\ollexanone-m.-nitro2}henylkydrazo7ie,  red  needles,  m.  p/102 — 103°. 
10-Mtro-A^^^^-tetrahydrocarbazole,  red  crystals,  m.  p.  151 — 152°. 

1  -Methyl-Z-cyc\ohexanone-m-nitTophenylhydrazone,  CigHji^OglSTg,  sepa- 
rates from  alcohol  in  crystals,  m.  p.  90°,  and  is  unstable.  l^-Nitro- 
^-methyl-£:^^^^-tetrahydrocarhazole,  CjgHj^OgNg,  forms  reddish-brown 
crystals,  m.  p.  147 — 148°. 

The  m-nitrophenylhydrazones  of  1  :  3-dimethyl-A^-hexene-5-one,  red 
prisms,  m.  p.  140°,  and  c?'Carvone,  orange-red  needles,  m.  p.  105 — 106°, 
and  the  ^-nitrophenylhydrazone  of  fZ-carvoDe,  reddish- brown  needles, 
m.  p.  174 — 175°,  are  described.  Pulegone  and  m-nitrophenylhydrazine 
form  a  viscid  conde7isation  product. 

4:-MethylhexahydrocarhazolG^  prepared  by  reduction  of  the  tetra- 
hydrocarbazole  with  tin  and  alcoholic  hydrochloric  acid,  crystallises  in 
colourless  prisms,  m.  p.  111°;  the  m^roso-derivative,  CjglljgN'NO, 
needles,  m.  p.  62° ;  the  carhamyl  derivative,  CjgH^gN'CO'KHg,  colour- 
less crystals,  m.  p.  153 — 154°;  the  benzoyl  derivative,  CigH^gNBz, 
colourless  prisms,  m,  p.  89°. 

2-Methyl-^-i%opropylhexahydrocarbazole,  CjgH^glS",  obtained  by  reduc- 
tion of  the  tetrahydrocarbazole,  crystallises  in  white  needles,  m.  p.  71° ; 
the  wi^roso-derivative,  Cj^IIggONg,  yellow  prisms,  m.  p.  140 — 141°; 
the  carbamyl  derivative,  CjgHggN'CO'NHn,  colourless  needles,  m.  p. 
87—88°. 

Carbazole  is  formed  when  tetrahydrocarbazole  or  9-chloro-  or 
11-chloro-tetrahydrocarbazole  is  distilled  over  lead  oxide.  The 
following  new  substituted  carbazoles  have  been  prepared  in  the  same 
manner  from  their  tetrahydro-compounds.  The  positions  occupied  by 
the  substituting  groups  are  numbered  in  the  usual  manner. 

2-Methylcarbazole,  CigHj^N,  from  4-methyl-A^^^*-tetrahydrocarbazole, 
crystallises  in  colourless  leaflets,  m.  p.  259°;  the  picrate,  red  needles, 
m.  p.  167°.  This  methylcarbazole  is  formed  also  from  6-nitro-3-acetyl- 
aminotoluene  by  conversion  of  this  successively  into  4-nitro-m- 
toluidine,   4i-nitro-Z-anilinotoluene,  and  1-phenyl-Q-methylbenzotriazole, 

N'^^^T ^CgHgMe,  which  on  distillation  yields  the  2-methylcarbazole. 

2  :  Q-jDimethylcarbazole  is  obtained  as  a  Yv^hite,  crystalline  powder, 
m.  p.  208—209°;  the  picrate,  light  red  needles,  m.  p.  153°. 

1:3:  7-Trimethy^carbazole,  CijHiglSr,  crystallises  in  white  leaflets, 
m.  p.  119°;  the  picrate,  m.  p.  177°. 

1  :  3 :  4  :  7-Tetramethylcarbazole,  C^gHj^K,  prepared"'  from  \}/-cumjh 
hydrazine  and  c?-l -methyl- 3 -c^/c^ohexanone  by  way  of  the  tetrahydro- 
carbazole, crystallises  in  nacreous  leaflets,  m.  p.  153°;  the  picrate, 
dark  red  needles,  m,  p.  146 — 147°. 

4c-Methyl-l-iBopropylcarbazole,  CigH^^N,  is  obtained  as  a  colourless 
oil,  solidifying  to  a  mass  of  leaflets,  m.  p.  86° ;  the  picrate,  light  red 
needles,  m.  p.  152°. 
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Z-Meihoxycarhazole,  CjgHj^ON,  crystallises  in  colourless  needles, 
m.  p.  138—139°;  the  ^icra^e,  m.  p.  143°.  G.  Y. 

Some  Derivatives  of  PhenyKsooxazolone.  Andre  Wahl  and 
Andre  Meyer  {Comj)t.  rend.,  1908,  146,  638— 640).— Schiff  and  his 
pupils  have  shown  (Abstr.,  1896,  i,  83;  1897,  i,  444,  493)  that 
hydroxylamine  ^hydrochloride  and  an  aldehyde  condense  with  ethyl 
acetoacetate  in  the  presence  of  aniline,  producing  solid  substances  which 
are  formed  by  the  condensation  of  the  aldehyde  with  the  methyKso- 
oxazolone  first  formed.  The  authors  find  that  pheoyh'sooxazolone 
undergoes  a  similar  reaction.  PhenyKsooxazolone,  which  is  best 
prepared  separately,  condenses  with  most  aromatic  aldehydes  on  boiling 
in  alcoholic  solutions,  and  in  the  other  cases  piperidine  is  effective  as 
a  condensing  agent.  Phenylhenzylidenei&ooxazolone,  CgOgNPhlCHPh, 
forms  bright  yellow,  shining  spangles,  m.  p.  191°  (decomp.). 

rhenylcinnamylidenei^ooxazolone  crystallises  from  acetic  acid  in 
orange  leaflets,  m.  p.  160°  (decomp.).  PhenyJfurylidenehooxazolone  forms 
brown  tablets,  m.  p.  132 — 133°  (decomp.).  Fhenyl-p-dimethylamino- 
benzylideneisooxazolone,  CgOgNPhlCH'CpH^'NMeg,  crystallises  in  brick- 
red  shining  spangles,  m.  p.  184°;  it  has  a  slight  affinity  for  wool 
and  cotton  mordanted  with  tannin.  The  derivatives,  phenyl-o-hydroxy- 
benzylideneisooxazolone,  yellow  needles,  m.  p.  187°,  phenyl -i^-hydroxy - 
benzylideneisooxazolone,  yellow  needles,  m.  p.  206 — 207°,  phenyl- 
^-hydroxy-Z  -methoxyhenzylidenei&ooxazolone,  golden-yellow  needles, 
m.  p.  213°,  and  phenyl- ^-hydroxynaphthylidene\.9>ooxazolone,  m.  p.  223°, 
which  dissolve  in  alkalis  to  orange-red  solutions,  could  not  be 
examined  for  their  tinctorial  power,  since  their  solutions  lose  their 
colour  through  hydrolysis.  The  readiness  with  which  phenyh'so- 
oxazolone  condenses  with  aromatic  aldehydes  indicates  that  it  probably 
contains  a  methylene  group,  and  that  the  above  reaction  should  be 
represented  by  the  equation  : 

CO-CH,  CO-C:CHR 

^<N=CPh  +  ^^^°  =  ^<N=rCPh       +^^°- 

This  is  supported   by  the  fact  that  phenylisooxazolone   condenses 

with  nitrosodimethylaniline  (Sachs,  Abstr.,  1900,  i,  362  ;  1901,  i,  229), 

giving  phenyl- i-dimethylaminophenylimino\s,ooxazolone, 

CO-CIN-CgH^-NMeo 

'^^N=CPh 

violet-black  needles,  m.  p.  184°  (decomp.). 

Relying  on  its  formation  by  the  action  of  hydroxylamine  on  ethyl 

ethoxycinnamate   or   on    phenylpropiolamide,   Moureu   and   Lazennec 

CO  •  CH 
(Abstr.,  1907,  i,  716)  have  proposed    the   formula  0<i^^^^  N^,     for 
'  ^    ^  ^NH'CPh 

phenyk'sooxazolone.     The  present  work  and  the  preparation  by  Kabe 

(Abstr.,  1897,  i,  568)  of  two  isomeric  benzoyl  derivatives  of  phenyl- 

tsooxazolone   indicate   that   the   latter   substance   also  <  reacts   in  the 

tautomeric  methylene  form.  E.  H. 

Coloured  Salts  of  Schiffs  Bases.  Colour  as  Related  to 
Chemical  Constitution.  ForrisT  J.  Moore  and  R.  D.  Gale 
{J.  Amer.  Chem.  Soc.y   1908,  30,   394— 404).— In  studying  the  com- 
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pound,  CHglOglCjHg'CHIN'CgH^'NMeg,  obtained  by  the  condensation 
of  jt?-aminodimethylaniline  with  piperonal,  it  was  observed  that,  on 
treating  it  with  hydrogen  chloride,  a  deep  blood-red  hydrochloride  was 
formed  at  first  and  was  afterwards  converted  into  a  bright  lemon- 
yellow  dihydrochloride. 

It  has  now  been  found  that  jo-benzylideneaminodimethylaniline 
(Calm,  Abstr.,  1885,  387)  and  the  corresponding  cinnamylidene, 
salicylidene,  and  anisylidene  derivatives  (Nuth,  Abstr.,  1885,  784) 
behave  in  a  similar  manner,  except  that  the  last-mentioned  compound 
absorbs  nearly  3  mols.  of  hydrogen  chloride  instead  of  2.  The 
mono-  and  di-hydrochlorides  of  these  bases  are  described,  and  their 
possible  constitution  is  discussed. 

Piper onylidene-ip-toluidine,  m.  p.  98°,  forms  cream-coloured  prisms. 
Piperonylidene-^-chloroaniline  has  m.  p.  78°.  Ethyl  piperonylidene-T^- 
aminohenzoate  has  m.  p.  109°.  Piperonal  condenses  with  m-nitro- 
aniline  and  jt?-bromoaniline  with  formation  of  6'w65to»2,ces  of  m.  p.  119° 
and  109°  respectively.  All  these  compounds  and  piperonylidene- 
aniline  form  only  monohydrochlorides  which  are  of  a  yellow  colour. 

On  treating  piperonal  with  ^-phenylenediamine  and  with  benzidine, 
compounds,  m.  p.  216°  and  241°  respectively,  are  obtained,  which  are 
formed  by  the  condensation  of  1  mol.  of  the  diamine  with  2  mols.  of 
piperonal ;  these  substances  form  yellow  scales  with  a  bronze  lustre. 

E.  G. 

Substitution  Products  of  jorDiaminodiphenylmethane  and  of 
jt;-Diaminodiphenyl.  Theodor  Neumuller  {J.  pr.  Chem.^  1908,  [ii], 
77,  353 — 363). — jt?-Diaminodiphenylmethane  and  its  3  :  3'-dinitro- 
derivative  readily  condense  with  monochloroacetic  acid  in  the  presence 
of  sodium  acetate,  yielding  diglycine  derivatives.  4 :  ^-Diphenyl- 
methanediglyciney  CH2(CgH4*NH*CH2'C02H)2,  separates  from  water 
or  dilute  alcohol  as  a  flocculent,  crystalline  mass,  m.  p.  175°.  3:3'- 
Dinitro  -  4  :  4'-  diphenylmethane  diglycine, 

CH^[C6H3(N02)-NH-CH2-C02H]2, 
crystallises  in  lemon-yellow  needles,   m.  p.   164°  (decomp.). 

Z-Nitro-^'-aminodiphenyl-ii-oxamiG  acid, 

NH2-C6H4-C6H3(N02)-NH-CO-C02H, 
is  readily  formed  when  4'-aminodiphenyl-4-oxamic  acid  (D.R.-P.  95060) 
is  nitrated  at  -  5°  to  -  10°  with  the  theoretical  amount  of  potassium 
nitrate  dissolved  in  concentrated  sulphuric  acid.  It  crystallises  from 
alcohol  in  small,  chrome-red  aggregates,  which  melt  above  250°.  Its 
acetyl  derivative,  CjgHjgOgNg,  forms  orange-red  crystals,  which  also 
melt  above  250°.  The  position  of  the  nitro-group  in  the  nitrated 
oxamic  acid  follows  from  the  fact  that  on  hydrolysis  it  yields  o-nitro- 
benzidine^  and  on  reduction  yields  a  diamine  which,  with  nitrous  acid, 
gives  a  diazonium  salt  and  not  an  azimino-compound,  as  would  be 
expected  if  the  two  amino-groups  were  in  the  ortho-positions. 

^'-Acetylaminodiphenyl-4t-oxamic  acid, 

NHAc-CgH^-CgH^-NH-CO-COaH, 
crystallises  from  dilute  acetic  acid  in  colourless  needles,  m.  p.  above 
250°.    The  calcium  salt,  CggHggOgN^Ca,  crystallises  from  dilute  alcohol 
in  slender  needles.     When  nitrated,  the  acid  yields  Z'-nitroA'-acetyl- 

VOL.  XCIV.  i.  c  c 
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aminodiphenyl-i-oxamic  acid,  NHAc'C,.H3(NO.^)-C^H4-NH-CO-C02H, 
which  separates  from  water  as  a  pale  orange-red,  crystalline  mass, 
m.  p.  155°  When  boiled  with  concentrated  ammonia,  it  yields  Z'-nitro- 
4:'-aminodiphenyl-i-oxamic  acid,  in  the  form  of  slender  needles,  m.  p. 
206°.  The  fact  that  the  nitro-  and  acetylamino-groups  are  in  ortho- 
positions  with  respect  to  one  another,  follows  from  the  readiness  with 
which  the  acetyl  group  is  eliminated.  J.  J.  S. 

Preparation  of  6  : 5  Dialkylbarbituric  Acids  from  the  Corre- 
sponding Dialkylmalonylguanidines.  Chemische  Fabrik  auf 
Aktien  (vorm.  E.  Schering)  (D.R.-P.  189076).— The  5  ;  5-dialkyl- 
barbituric  acids  are  obtained  in  good  yield  (90 — 100%)  by  treating 
with  nitrous  acid  the  dialkylmalonylguanidines  produced  by  condensing 
the  ethyl  dialkylmalonates  with  guanidine,  or  by  condensing  the  ethyl 
alkylmalonates  with  guanidine  and  alkylating  the  intermediate  product. 

G.  T.  M. 

Antipyrine  Phosphate  and  Arsenate.  P.  Aubouy  {Bull.  Soc. 
chim.,  1908,  [iv],  3,  388 — 390). — These  two  salts  have  been  prepared  in 
extension  of  previous  work  on  the  preparation  of  the  salts  of  pyramidone 
with  mineral  acids  (Abstr.,  1906,  i,  989).  Both  were  obtained  by  the 
addition  of  the  respective  acids  to  antipyrine  dissolved  in  alcohol. 

Antijjyrine  phosphate,  [CjjHj20N2]2,H3P04,  m.  p.  158 — 160°,  forms 
colourless  crystals,  and  is  soluble  in  water,  or  alcohol,  and  insoluble  in 
ether.  Antipyrine  arsenate,  [OjjHjgONgJgjHgAsO^,  has  m.  p.  1 46 — 148°, 
and  otherwise  resembles  the  phosphate. 

Aqueous  solutions  of  either  salt  are  acid  to  test  paper,  and  the 
colour  reactions  of  such  solutions  with  various  reagents  are  recorded. 

T.  A.  H. 

3-Hydroxy-l  :  2-dihydroquinoxaline  and  its  Derivatives. 
SiGMUND  MoTYLEWSKi  (Ber.,  1908,  41,  800— 805).— 3-Hydroxy- 
1 : 2-dihydroquinoxaline,  although  not  formed  by  the  action  of  o-phenyl- 
enediamine  on  ethyl  chloroacetate,  may  nevertheless  be  prepared  by 
the  condensation  of  o-phenylenediamine  with  chloroacetic  acid  ;  it 
crystallises  from  water  in  slender,  colourless  needles,  m.  p.  96 — 97°, 
containing  1  mol.  H^O  ;  the  anhydrous  substance  has  m.  p.  132 — 133°  ; 
the  feri-ocyanide,  CgHgON2,Il4Fe(CN)^,  crystallises  in  silvery  leaflets. 

The  acetate,  ^6^K^—l^.Q\^  oi'  ^^^'<l^Ac'CO'  ^^y^^^"'"^"  ^^ 
colourless  needles,  m.  p.  166°;  the  henzoate,  CgH7N2*OBz,  crystallises 
in  microscopic,  white  needles,  m.  p.  210 — 211°.  The  parent  substance 
is  converted  by  nitrous  acid  into  \-nitroso-2>-hydroxy-\  :  2-dihydroquin- 
oxaline, Q^^^<C^    ). I  ^,  crystallising  in  yellow,  prismatic  needles  ; 

it  melts  and  partly  decomposes  at  164°,  forming  a  white  mass  which 
becomes  transparent  at  210°. 

Hydrated  3-hydroxy-l  :  2-dihydroquinoxaline  when  heated  at  125° 
loses  its  water  of  crystallisation  together  with  2  atoms  of 
hydrogen,     bi^'iag    converted     into    a    yellow,    amorphous    auhstance, 

m.  p.  264°  (decomp.) ;  it  probably  has   the  formula  CgH^<^  i     I     ^  or 
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N'CH 
C«H.<^  I    U  ^^^.     A  substance,  CoH«ON„,  isomeric  with  the  latter  com- 

pound,  is  obtained  by  the  oxidation  of  3-hydroxy-l  :  2-dihydroquin- 
oxaline  with  potassium  permanganate  ;  it  crystallises  in  colourless 
needles,  m.  p.  269°,  and  forms  a  white,  amorphous  silver  salt, 

and  a  green  copper  salt,  CigH^oO^N^Cii^.  Oxidation  of  3-hydroxy- 
1  :  2-dihydroquinoxaline  with  chromic  acid  leads  to  the  formation  of 
o-phenyleneoxamide,  m.  p.  410°  (compare  Seeliger  and  Meyer,  Abstr., 
1897,  i,  45).  The  silver  salt,  {C^f,'H.ipO^'N^Ag^)2,4:i^2^f  ^^^  copper 
salt,  Cj^Hj^jO^N^Cu^,  were  prepared.  The  substance  CgHgONg,  obtained 
by  the  oxidation  with  potassium  permanganate,  and  o-phenylene- 
oxamide are  converted  by  phosphorus  pentachloride  into  2  :  3-dichloro- 

NICCl 
quinoxaline,    QqH.^<^    \\     ,      crystallising      in      colourless      needles, 

m.  p.  149—150°.  W.  H.  G. 

Preparation  of  Indoxyl  and  its  Homologues  and  Deriv- 
atives. Badische  Anilin-  &  Soda-Fabrik  (D.E.-P.  188436). — The 
acylarylglycines  when  condensed  with  aluminium  halides  give  rise  to 
indoxyl  derivatives. 

Acetylphenylglycine,  its  potassium  salt,  or  its  ethyl  ester  when 
heated  with  aluminium  chloride  either  in  a  vacuum  or  in  a  current  of 
inert  gas  at  220 — 250°  furnishes  indoxyl,  which  is  isolated  in  the  form 
of  indigotin.  Acetyltolylglycine  gives  rise  to  the  methyl  homologue  of 
indigotin.  G.  T.  M. 

Preparation  of  Indoxyl  and  its  Homologues.  Leon  Lilien- 
FELD  (D.R.-P.  189021).— It  is  found  that  the  yield  of  indoxyl  or 
indigotin  obtained  by  heating  phenylglycine  with  alkali  hydroxides  in 
presence  of  an  alkali  metal  is  greatly  increased  by  carrying  out  this 
operation  under  reduced  pressure. 

The  potassium  salt  of  phenylglycine,  potassium  or  sodium  hydroxide, 
and  sodium  when  heated  in  a  good  vacuum  at  200 — 250°  furnish 
80—90%  of  indigotin.  G.  T.  M. 

Indigoid  Dyes.  Paul  Friedlandeb  {Ber.,  1908,  41,  772 — 777. 
Compare  Abstr.,  1907,  i,  334). — The  author  applies  the  term 
"indigoid"  to  dyes  which  are  related  to  indigotin  in  that  the 
imino-groups  of  the  latter  are  substituted  by  a  sulphur  or  other 
bivalent  atom  or  group.  In  continuation  of  the  investigation  of 
thioindigotin,  now  termed  bisthionaphthenindigotin  in  conformity 
with  Jacobson's  system  of  nomenclature  (Abstr.,  1906,  i,  378), 
it  has  been  found  that  asymmetric,  as  well  as  symmetric,  indigoid 
dyes  can  be  prepared  by  condensation  of  substances  such  as  in- 
doxyl, thioindoxyl,  1  : 3-diketohydrindene,  a-  and  ;8-naphthols,  and 
the  more  reactive  phenols  of  the  benzene  series,  which  contain  the 
grouping  •CO'CHg*  or  •C(OH)IOH*,  with  cyclic  a-diketones,  such  as 
isatin,  a-keto-halogen  compounds,  such  as  isatin  chloride  or  dibromo-oxy- 

thionaphthen,  C^il4<^„  J>CBr2,  and  reactive  anilinoketones  and  alkyl- 
oxyketones,  such  as  the  a-anilide  and  a-methyl  ether  of  isatin.     The 

c  c  2 
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products  are  all  coloured  orange-red  to  greenish-blue.  They  vary  in 
stability  and  in  their  behaviour  towards  alkalis  with  the  nature  of  the 
two  cyclic  nuclei  of  which  they  are  composed,  but  are  in  general  stable 
towards  acids,  and  on  treatment  with  alkaline  reducing  agents  yield 
colourless  products  mostly  easily  oxidised  by  the .  atmospheric  oxygen 
with  formation  of  the  original  dye.  The  following  two  new  indigoid 
dyes  are  described. 

Naphthalene-indole-indigotin,  CJgH^^C^        Y         tIttt  A  tt  »  prepared 

0x1. Cxi      JNxl'Ugxlj 

by  the  action  of   isatin  chloride  on  a-naphthol  in  benzene  solution, 

crystallises  in  copper-coloured  prisms  or  needles,  m.  p.  about  240°,  and 

forms  at  higher  temperatures  a  reddish-violet  vapour  which  condenses 

to  woolly  needles.     It  is  more  easily  soluble  than  indigotin,  and  is 

sulphonated  with   difficulty,  yielding  a  product  which   is  less   stable 

towards  alkalis  than  is  indigo-carmine.     When  boiled  with  sodium 

carbonate    solution,    the    indigotin    forms   a   greenish-yellow,   soluble 

sodium  compound,  readily  decomposed  by  acids,  and  when  boiled  with 

sodium  hydroxide  dissolves  and  is  rapidly  decomposed.     The  solution 

obtained  on  reduction  with  alkaline  hyposulphite  is  yellow. 

2-Thionaphthen-2-indole-indigotin,  CqR^'<C^^^_^C'.C<^^^t^CqK^,  pre- 
pared by  heating  indoxyl  with  dibromo-oxythionaphthen  in  glacial 
acetic  acid  solution,  crystallises  from  nitrobenzene  in  reddish-violet 
needles,  does  not  melt  at  300°,  sublimes  at  higher  temperatures,  and 
forms  a  slightly  yellow  reduction  product,  which  dyes  textile  fibres 
bluish-violet.  The  sulphonic  acid  is  blue  and  becomes  yellow  on 
addition  of  an  excess  of  alkali. 

The  absorption  spectra  of  thioindigotin  and  of  the  two  new  indigoid 
dyes  are  described.  G.  Y. 

Behaviour  of  Indigoid  Dyes  and  Indigotin  towards  Alkalis. 
Paul  Friedlander  {Ber.,  1908,  41,  1035—1039.  Compare  preced- 
ing abstract). — Binz  has  shown  (Abstr.,  1906,  i,  749)  that  indigotin 
forms  an  additive  product  with  sodium  hydroxide  having  the  com- 
position CigHjoOgNgjNaOH,  in  which  he  supposed  the  sodium  hydroxide 

to  be  attached  to  a  car  bony  1  group,  thus  :  x^C)\^tt  •     Since  indigotin 

.  II 

and  quinones  contain  the  group  -CO'CIC'CO-,  which  on  the  addition 
of  acetic  acid  changes  into  -C(OH):OH-CH(OAc)-CO-  or 

-C(OH):CH-C(OAc):C(OH)-, 
the   author   considers  it   probable  that  the   sodium   hydroxide  would 
combine   in   a   similar   manner.      This   view   receives   support    from 
the  fact  that  2-naphthalene-2-indoleindigotin  is  decomposed  by  sodium 
hydroxide,  yielding  anthranilic  acid  and  l-hydroxy-2-naphthaldehyde, 

C  H  •  CO  C0~^>^ 

the  reaction  being  represented  thus  :  Air— /-itt!>"^*^*\xttt^^6^4  — ^ 

OH — Oxi  is  H 

9„H,  •  C(ONa)  .     CO 

p„  /CO,H  0(OH):C-OHO 
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l-Eydroxy-%naphthaldehyde,  CjiHgOg,  crystallises  in  long,  pale 
greenish-yellow  needles,  m.  p.  59° ;  it  is  very  similar  to  salicylaldehyde, 
gives  a  crystalline  hydrazone,  and  when  treated  with  methyl  sulphate 
in  alkaline  solution  yields  \-methoxy-2-naphtluildehyde,  crystallising  in 
white,  compact  prisms,  m.  p.  47°. 

2-Hydroxy-l-naphthaldehyde  has  been  obtained  by  warming  1- 
naphthalene-2-indoleindigotin  with  10%  aqueous  sodium  hydroxide 
solution.  Similarly,  X-hydroxyA-methoxy-^-naphthaldehyde,  lemon- 
yellow   crystals,    m.    p.    100°,    and    2-hydroxy-^-thionaphthenaldehyde, 

CgH^<^^^j^^)>C'OH,    m.    p.    130°,    have   been    prepared    from    4- 

methoxy-2-naphthalene-2-indoleindigotin  and  3-thionaphthen-2-indole- 
indigotin  respectively.  The  jo-quinonoid  compounds  which  are  formed 
together  with  the  indigoid  dyes  by  the  condensation  of  isatin  chloride 
with  certain  phenols  and  naphthols  are  also  decomposed  by  alkali, 
yielding  hydroxy-aldehydes  ;  for  example,  2-chloro-4:-hydroxy-l-naphth- 

aldehyde,  CgH4<^^        __  i     ,  m.  p.  about  220°  (decomp.),  is  obtained 

from  the  product  which  results  on  condensing  isatin  chloride  with 
2-chloro-a-naphthol.  W.  H.  G. 

Action  of  Halogens  on  Aromatic  Amines  and  their  Use 
in  the  Synthesis  of  Certain  Dyes.  Adriano  Ostrogovich  and 
T.  SiLBERMANN  (Ckem.  Zentr.,  1908,  i,  266;  from  J3ul.  Soc.  Stiinte 
Bucureaci,  1907,  16,  120 — 126). — Iodine,  bromine,  and  chlorine  react 
with  aniline  at  140 — 180°  giving  dyes  of  the  induline  class.  If  a 
mixture  of  aniline  hydrochloride  and  a-naphthylamine  is  subjected  to 
the  action  of  iodine  in  presence  of  aniline,  a  substance  of  the  nature  of 
a  rosinduline  is  produced.  />-Toluidine  when  heated  at  140 — 180° 
with  aniline  and  iodine  gives  jo-rosaniline  hydriodide.  J.  Y.  E. 

Oxidation  of  Aniline  by  Halogen  Acids.  Adrtano 
Ostrogovich  and  T.  Silbermann  {Ghem.  Zentr.,  1908,  i,  266;  from 
Bui.  iSoc.  Stiinte  Bucuresci,  1907,  16,  127 — 133). — In  the  presence  of 
mineral  acids,  chloric,  bromic,  and  iodic  acids  oxidise  aniline  to  aniline- 
black.  In  presence  of  acetic  acid,  aniline  is  scarcely  attacked  by 
chloric  acid ;  with  bromic  acid  it  yields  dianilinoquinoneanil,  and 
with  iodic  acid,  azophenine.  When  dianilinoquinoneanil  is  melted 
with  aniline  hydrochloride  and  aniline,  a  blue  induline  dye  is  obtained  ; 
by  using  jt?-phenylenediamine  in  place  of  aniline,  a  bluish-violet 
induline  dye  is  obtained  ;  o-aminophenol,  jo-aminophenol,  and  jo-phenyl- 
enediaraine  react  in  this  respect  like  aniline.  J.  Y.  E. 

Explanation  of»  the  Formation  of  Induline.  Adriano 
Ostrogovich  andT.  Silbermann  {C hem.  Zentr.,  1908,  i,  266 — 267  ;  from 
Bui.  Soc.  Stiinte  Bucuresci,  1907,  16,  133 — 141). — When  aniline-black 
is  heated  at  180°  with  excess  of  an  aniline  salt,  induline  is  quanti- 
tatively formed  ;  from  this  and  other  observations,  the  author  concludes 
that  aniline-black  is  an  intermediate  product  in  the  oxidation  of  aniline 
to  induline.  J.  Y.  E. 

Glycine  as  a  Product  of  Uricolysis.  Lyman  B.  Stookey  (Proc. 
Amer.  Soc.  Biol.  Chem.,  1907 — 8,  xxx. ;  J.  Biol.  Chem.,  4). — Although 
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in  vitro  uric  acid  may  be  readily  degraded  to  glycine,  it  is  unsettled 
whether  glycine  is  an  intermediary  product  in  uricolysis.  Minced 
liver  and  kidney  were  incubated  with  uric  acid  and  benzoic  acid  ;  the 
greater  portion  of  the  uric  acid  was  destroyed,  but  there  was  no 
corresponding  increase  of  hippuric  acid  ;  hence  glycine  was  not  formed. 

W.  D.  H. 

Azoxy-oompounds.  Th.  Rotarski  {Ber.,  1908,41,  865—866).— 
The  liquid,  crystalline  modifications  of  azoxy benzene,  m-azoxy toluene, 
m-azoxyanisole,  and  jo-azoxyphenetole  are  reduced  in  acid  solution  to 
amino-compounds  and  in  alkaline  solution  or  by  distillation  with  iron 
to  azo-compounds,  but  differ  from  the  solid  forms  in  the  following 
respects:  (1)  They  respond  to  Liebermann's  nitroso-reaction.  (2) 
The  solution  in  boiling  glacial  acetic  acid  is  coloured  red  by  hydro- 
chloric acid,  D  1*19.     (3)  The  yellow  colour  is  unchanged  by  sunlight. 

(4)  Sulphuric  acid  does  not  convert  them  into  hydroxyazo-compounds. 

(5)  The  additive  compound  with  bromine,  formed  in  chloroform 
solution,  loses  hydrogen  bromide  when  melted. 

The  temperature  at  which  the  turbid  liquid  crystals  become  clear 
is  unchanged  by  crystallisation  or  distillation. 

m-Azoxyanisole,  m.  p.  51°,  obtained  from  w-nitroanisole  and  sodium 
methoxide,  becomes  red  on  exposure  to  light,  and  by  distillation  with 
iron  filings  yields  m-azoanisole,  m.  p.  73 — 74°.  C.  S. 

Constitution  of  the  Acetylated  Condensation  Products 
from  Benzeneazo  -  a  -  naphthol  and  Tetranaethyldiamino- 
benzhydrol.  Richard  Mohlau  (Ber.,  1908,  41,  989 — 990.  Compare 
Mohlau  and  Kegel,  Abstr.,  1900,  i,  56). — The  author  confirms  Auwers 
and  Eisenlohr's  statement  (this  vol,,  i,  229)  that,  when  the  acetylated 
condensation  product  is  reduced,  acetanilide  is  not  formed,  but  aniline ; 
hence  the  argument  for  the  hydrazone  constitution  for  the  condensation 
product  is  no  longer  valid.  J.  J.  S. 

Chloroamine  Reaction  of  the  Proteins.  Charles  F.  Cross, 
Edward  J.  Bevan,  and  John  F.  Briggs  (J.  Soc.  Ghem.  Ind.,  1908,  27, 
6,  260). — The  reaction  of  chlorine  and  hypochlorites  on  nitrogenous 
colloids  to  form  chloroamine  derivatives  is  shown  to  take  place  in 
constant  and  characteristic  quantitative  proportions,  the  derivatives 
being  formed  without  destructive  actions.  The  bearing  of  the  fixation 
of  "  active "  chloroamine  chlorine  on  bleaching  processes  and  the 
application  of  chloroamine  reactions  to  histological  investigations  are 
dealt  with  in  detail.  J.  Y.  E. 

Hydrolysis  of  Different  Proteins  in  Pepsin -Acid  Solutions. 
William  N.  Berg  {Proc.  Amer.  Soc.  Biol.  Chem.y  1907 — 8,  xlv.;  J.  Biol. 
Chem.,  4). — Various  proteins  and  various  acids  of  strength  equiva- 
lent to  0  2%  hydrochloric  acid  were  employed.  Edestin  digests  most 
rapidly,  then  follow  in  the  order  given,  alkali-albumin,  acid-albumin, 
fibrin,  egg-albumin,  nucleo-protein,  and  elastin.  The  order  of  the  acids 
in  efficiency  is  hydrochloric,  nitric,  oxalic,  phosphoric,  sulphuric, 
tartaric,  lactic,  citric,  acetic,  and  boric.  W.  D.  H. 
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The  Preparation  of  isoLeuoine  from  the  Hydrolysis  Products 
of  Proteins.  Phcebus  A.  Levene  and  Walter  A.  Jacobs  (Biochem. 
Zeitsch.,  1908,  9,  231— 232).— The  principal  difficulty  which  has  existed 
hitherto  in  the  preparation  of  pure  leucine  and  its  isomeride  consists 
in  the  separation  of  valine  from  the  leucines.  This  can  be  best 
accomplished  by  precipitation  of  the  latter  substances  by  normal  lead 
acetate  and  ammonia.  The  leucines  were  prepared  from  casein  in  the 
following  way.  The  casein  was  hydrolysed  with  33%  sulphuric  acid, 
and  the  latter  separated  by  barium  hydroxide.  On  evaporation  of  the 
filtrate  from  barium  sulphate,  a  mixture  of  tyrosine  and  leucine 
separated.  On  addition  of  bromine,  the  bromo-compound  of  the 
former  substance  was  obtained,  and  could  be  dissolved  out  with  amyl 
alcohol.  On  further  evaporation  of  the  liquid  after  this  treatment, 
the  leucine-valine  mixture  separated.  This  was  redissolved,  and  the 
crude  leucine  precipitated  by  lead  acetate  and  ammonia.  On  de- 
composing the  lead  precipitate  with  hydrogen  sulphide,  a  mixture  of 
leucine  and  tsoleucine  was  obtained,  from  which  the  constituents  could 
be  readily  separated  by  treatment  of  the  copper  salts  with  methyl 
alcohol.  S.  B.  S. 

Influence  of  Electrolytes  on  the  Coagulation-temperature 
of  Egg-albumin.  Wolfgang  Ostwald  {CJiem.  Zentr.^  1908,  i,  89; 
from  Zeitsch.  Cliem.  Ind.  Kolloide,  1907,  2,  108— 113).--By  using 
the  figures  of  Bonamartini  and  Pauli  (Abstr.,  1907,  i,  802),  the 
dependence  of  the  coagulation-temperature  of  various  solutions  of  egg- 
albumin  on  the  concentration  of  an  added  salt,  such  as  NaCl  or 
NH^Cl,  is  represented  with  great  accuracy  by  the  equation : 
Ijt  —  -^c**S  where  t  =  coagulation -temperature,  c  =  salt  concentration,  and 
K  and  m  =  constants.  By  altering  the  coagulation-temperature  to  1 6° 
and  a  salt  concentration  from  1%  to  20%,  m  only  varies  between  0-08 
and  0*21.  The  similarity  of  the  above  equation  to  the  general  adsorp- 
tion equation  apparently  shows  a  connexion  between  the  temperature  of 
coagulation  of  egg-albumin  in  presence  of  electrolytes  and  adsorption 
phenomena  in  solution.  The  attempt  of  Freundlich  (Abstr.,  1907,  ii, 
939)  to  connect  the  phenomena  of  coagulation  with  ion  adsorption  is 
criticised.  J.  V.  E. 

Adsorption  of  Acids  by  Casein.  Lucius  L.  van  Slyke  and 
Donald  D.  van  Slyke  {J.  Biol.  Chem.,  1908,  4,  259— 266).— In  spite 
of  criticisms  by  T.  B.  Robertson  (this  vol.,  ii,  89),  the  authors  main- 
tain that  the  relationship  between  casein  and  acids  is  one  of  adsorption 
rather  than  chemical  combination.  W.  D.  H. 

Preparation  and  Some  Properties  of  the  Oxyhsemooyanin 
Crystallised  from  the  Snail.  C.  Dj^r^  {Compt.  rend.,  1908,  146, 
784 — 786). — When  snail's  blood  is  dialysed  in  a  collodion  bag  in  the 
presence  of  distilled  water,  renewed  morning  and  evening,  at  the 
temperature  of  melting  snow,  it  remains  perfectly  limpid  during 
the  first  seven  days.  In  the  course  of  the  eighth  day,  the  blood 
becomes  cloudy,  and  soon  deposits  an  abundant  precipitate  of  oxyhsemo- 
cyanin,  the  azure  colour  of  the  liquid  becoming  paler.     Microscopic 
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examination  of  the  deposit  shows  that  it  consists  entirely  of  crystals 
in  the  form  of  six-pointed  stars,  which  are  not  birefringent.  After 
sixteen  days,  the  supernatant  liquid  has  become  practically  colourless, 
and  is  not  altered  by  agitation  with  air.  If  after  seven  days  the 
dialysed  blood  is  subjected  to  the  action  of  a  continuous  current  of 
0-1  milliampere  at  120  volts,  the  oxyhsemocyanin  is  deposited  at  the 
anode,  whilst  the  liquid  surrounding  the  cathode  becomes  colourless, 
but,  on  shaking  the  whole  liquid,  the  crystals  of  oxyhsemocyanin  re- 
dissolve  to  a  blue-coloured  solution. 

Oxyhsemocyanin,  after  calcination,  leaves  a  small  quantity  of  a 
black  residue,  which  dissolves  in  nitric  acid  and  contains  copper.  It 
dissolves  in  water  containing  a  trace  of  acetic  acid.  The  absorption 
spectrum  given  by  a  layer  3  mm.  thick  of  a  solution  containing 
7  "5  9  grams  of  oxyhsemocyanin  per  litre  presents  a  band  in  the  ultra- 
violet between  \  292*6  and  X  262*8.  On  increasing  the  thickness  of 
the  layer,  a  fresh  band  appears,  and  at  10  mm.  extends  from  \  364*0 
to  A.  328 "2.  The  latter  band  seems  to  be  characteristic ;  the  most 
refrangible  band  is  common  to  all  albuminous  substances.         E.  H. 

Soluble  Silver  Compounds  of  Nucleic  Acids  and  their 
Derivatives.  Faebenfabriken  vorm.  Frtedr.  Bayer  &  Co.  (D.R.-P. 
188435). — The  silver  compound  of  sodium  nucleate  from  yeast  is 
obtained  as  a  thick  paste  by  adding  aqueous  silver  nitrate  to  a 
strong  solution  of  the  nucleate  in  water.  A  saturated  solution  of 
sodium  chloride  is  added  until  the  precipitate  has  redissolved,  when 
the  compound  is  reprecipitated  with  alcohol.  The  product  is  a 
yellowish-white  powder  containing  22%  to  23%  of  silver. 

Sodium  nucleate  from  the  thymus  gland  gives  a  similar  derivative, 
as  do  also  the  formaldehyde  derivatives  of  these  acids.         G.  T.  M. 

Pyrimidine  Derivatives  in  Nucleic  Acid.  Thomas  B.  Osborne 
and  Frederick  W.  Heyl  {Amer.  J.  Physiol.,  1908,  21,  157—161).— 
The  question  has  arisen  whether  or  no  the  pyrimidine  derivatives  of 
nucleic  acid  originate  from  the  purine  substances  in  the  presence  of 
carbohydrates.  In  the  present  research,  the  purines  were  first  removed 
by  mild  hydrolysis ;  severe  hydrolysis  then  liberated  the  pyrimidine 
compounds.  The  fact  that  the  mild  hydrolysis  completely  removed 
the  purine,  is  shown  by  no  ammonia  being  liberated  during  the  severe 
hydrolysis,  for  each  molecule  of  pyrimidine  which  is  formed  from  the 
purines  involves  the  production  of  two  molecules  of  ammonia.  The 
further  conclusion  is  drawn  that  uracil  is  not  derived  from  cytosine, 
for  this  also  involves  the  production  of  ammonia.  W.  D.  H. 

The  Origin  of  Cytosine,  obtained  by  the  Hydrolysis  of 
Nucleic  Acids  of  Animal  Origin.  Phoebus  A.  Levene  and  John 
A.  Mandel  (Biochem.  Zeitsch.,  1908,  9,  233— 239).— The  estimation 
of  cytosine  obtained  in  different  stages  of  partial  and  also  in  complete 
hydrolysis  of  nucleic  acid  of  spleen  was  carried  out.  The  results  lead 
to  no  definite  conclusion  as  to  whether  the  cytosine  is  of  secondary 
origin  or  not,  that  is,  whether  it  is  derived  from  the  hydrolysis  of 
purine  compounds  or  directly  from  the  original  nucleic  acid  molecule. 

S.  B.  S. 
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Reducing  Action  of  Animal  Fibres.  Gustav  Ulrich  [and,  in 
part,  Theodor  Schmidt]  (Zeitsch.  physiol.  Chem.f  1908,  55,  25 — 41). — 
These  invesfcigations  were  carried  out  with  the  object  of  deterniining 
the  action  of  wool  on  the  mixture  of  chromium  trioxide  and  formic 
acid,  as  employed  in  mordanting  processes.  The  direct  reducing 
action  of  the  formic  acid  on  the  chromium  trioxide  appears  to  be 
but  small.  The  formic  acid  acts  on  the  fibres  with  the  production 
of  substances  which  bring  about  the  reduction  of  chromium  trioxide. 

S.  B.  S. 

Behaviour  of  Gelatin  Solutions  Towards  Naphthols  or 
Mixtures  of  Naphthols  with  Formaldehyde.  Arthur  Wein- 
SCHENK  {Ghem.  Zeit.,  1908,  32,  266— 267).— A  reply  to  Stiasny's 
statements  concerning  the  author's  observations  on  the  tanning  of 
hides  by  means  of  naphthols  in  the  presence  of  aldehydes.  The 
addition  of  formaldehyde  to  a  solution  obtained  by  adding  j8-naphthol 
dissolved  in  glycerol  to  a  strong  aqueous  solution  of  gelatin,  produces 
a  thick,  flaky  precipitate  which  is  quite  insoluble  in  water,  whereas  no 
such  precipitate  is  formed  in  the  absence  of  /8-naphthol.  P.  H. 

Some  Oxides  as  Tanning  Material.  Luppo-Cramer  {Chem. 
Zentr,,  190S,  i,  93— 94;  from  Zeitsck  Chem.  Ind.  Kolloide,  1907,  2, 
171— 173).— The  author  found  previously  (Abstr.,  1907,  i,  1098)  that 
gelatin  absorbs  soluble  salts  without  becoming  tanned,  whereas 
colloidal  silver  oxide  acts  as  a  typical  tanning  material.  Silver 
peroxide,  prepared  from  silver  nitrate  and  ammonium  persulphate, 
is  now  shown  to  be  a  far  more  powerful  tanning  agent.  The  silver 
peroxide  compound  of  gelatin  is  insoluble  in  boiling  water  and  un- 
changed by  sodium  hydroxide,  ammonia,  sodium  thiosulphate,  or  dilute 
sulphuric  acid,  bub  is  decomposed  when  warmed  with  strong  acids. 
Metol-soda  developer  darkens  the  yellow  colour,  partly  reduces  the 
peroxide  to  silver,  and  does  not  destroy  the  tanning.  A  photographic 
negative  desilverised  by  ammonium  persulphate  behaves  in  a  similar 
manner,  and,  since  a  10%  potassium  cyanide  solution  removes  the 
image  but  does  not  destroy  the  tanning,  the  photobromide  remaining 
in  the  negative  plays  no  part  in  the  tanning.  Silver  peroxide  itself 
coagulates  concentrated  solutions  of  gum  arabic.  Mercury  and  copper 
oxides  tan  gelatin,  rendering  it  insoluble.  The  HgO-gelatin  shows 
unusual  hardness,  and,  like  Ag20-gelatin,  when  warmed  in  water 
becomes  intensely  white.  CuO-gelatin  is  green,  and  by  washing  out 
excess  of  salt  the  tanning  is  not  destroyed. 

In  the  coagulation  of  egg-albumin  by  silver  nitrate  solution, 
adsorption  compounds  of  silver  oxide  with  egg-albumin  are  formed 
which  are  not  attacked  by  thiosulphates.  In  all  albumin  papers 
therefore,  after  fixing  and  washing,  there  remains  some  silver  oxide 
which  may  cause  the  paper  to  become  yellow.  J.  V.  E. 

Lipoids.  SiGMUND  Feankel  {Biochem.  Zeitsch.,  1908,  9,  44 — 53). 
Part  I.  Neottine,  a  Triaminophosphatide.  Carlo  Bolaffic  — 
Two  substances  have  been  prepared  from  egg-yolks  containing  nitrogen 
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and  phosphorus,  the  one'with  the  element  in  the  ratio  8N  :  IP,  and  the 
other,  a  triaminophosphatide,  designated  neottine. 

The  former  was  prepared  by  extracting  egg-yolks  with  acetone, 
filtering,  distilling  off  the  acetone,  and  again  extracting  the  residue  left 
with  ether.  On  distilling  off  the  latter  solvent,  crystals  were  deposited, 
and  were  separated  from  the  liquid  fats  by  aid  of  a  porous  tile.  They 
were  only  partly  soluble  in  acetone  ;  the  solution  in  this  solvent  gave 
a  precipitate  with  cadmium  chloride  in  alcoholic  solution,  which  was 
soluble  in  hot  benzene  and  could  be  recrystallised  from  boiling 
95%  alcohol.  The  cadmium  compound  thus  obtained  was  crystalline 
and  readily  darkened  on  exposure  to  air,  and  was  therefore  probably 
an  unsaturated  compound.     It  contained  1*84%  N  and  0-51%  P. 

The  second  compound,  neottine,  Q^Ji^^j^O-^^^ ^ ,  was  obtained  by 
extracting  dried  egg-yolks  with  acetone  until  a  white  residue  was 
obtained  ;  this  was  digested  for  two  hours  at  45°  with  double  its 
weight  of  95%  alcohol.  The  filtered  extract,  on  evaporation  in  a  vacuum, 
gave  a  white  residue,  which  showed  little  change  on  exposure  to  air ; 
the  subsequent  alcoholic  extract  of  the  residue  darkened,  however. 
The  substance  from  the  first  extract  was  recrystallised  several  times 
from  hot  alcohol,  and  a  white  substance  was  finally  obtained  which 
could  be  readily  powdered ;  the  powder  consisted  of  a  fine  network 
of  microscopic  needles,  m.  p.  91°.  The  molecular  weight  was  confirmed 
cryoscopically.  The  substance  absorbs  but  a  small  quantity  of  iodine, 
the  HUbl  number  being  only  16*2,  and  is  optically  inactive.  It  was 
found  by  the  Herzig  and  Mayer  method  that  only  one-third  of  the 
nitrogen  is  combined  with  methyl  groups  (that  is,  in  the  form  of 
choline).  On  hydrolysis  with  barium  hydroxide,  three  acids  were 
obtained,  presumably  cerebronic,  stearic,  and  palmitic  acids. 

S.  B.  S. 

Synthetic  Tryptophan  and  Some  of  its  Derivatives.  Alex- 
ander Ellinger  and  Claude  Flamand  {Zeitsch.  physiol.  Ghem.,  1908, 
65,  8 — 24). — By  the  reduction  of  a-henzoylaminoindolylacrylic  acid, 
CgH^jN*ClilC(NHBz)'C02H,  with  sodium  and  alcohol,  racemic  trypto- 
phan has  been  obtained  (Abstr.,  1907,  i,  737).  For  identification  and 
comparison  with  the  natural  dextrorotatory  substance,  the  benzene- 
sulphonyltryptophans,  C8HgN'CH2*CH(NH-S02Bz)'C02H,  the  corre- 
sponding (i-najyhthalenesulphonyltryptophans,  and  the  tryptophan- 
naphthylcarbimides  were  prepared.  The  derivatives  from  the  natural 
dextrorotatory  substance  and  the  racemic  synthetical  compound  had 
identical  melting  points  (185°,  180°,  158°).  The  naphthylcarbimide 
compound  is  very  sensitive  to  light.  The  paper  gives,  in  addition,  the 
details  of  the  preparation  of  the  synthetical  substance.  S.  B.  S. 

Optical  Behaviour  of  Tryptophan.  H.  Fischer  {Zeitsch.  physiol. 
C'Aem.,  1908,  65,  74—76). — Tryptophan  and  its  hydrochloride  are 
Isevorotatory,  whilst  the  sodium  salt  is  dextrorotatory.  The  rotation 
in  aqueous  solutions  shows  considerable  variations,  which  cannot  be 
accounted  for  by  polymerisation.  There  is  no  reason  to  alter  the 
original  designation  of  Hopkins  and  Cole  of  I-  into  (£- tryptophan. 

S.  B.  S. 
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UDion  of  Carbon  Dioxide  with  Amphoteric  Amino-com- 
pounds.  III.  Max  Siegfried  and  C.  Neumann  {Zeitsch.  physiol. 
Ghem.,  1908,  64,  423—436.  Compare  Abstr.,  1905,  ii,  332 ;  1906,  i, 
324). — The  amount  of  carbon  dioxide  absorbed  in  the  formation  of 
carbamic  acids  from  amino-compounds  is  determined  by  adding  to 
O'l — 0'5  gram  of  the  substance,  dissolved  in  50  c.c.  of  ice-cold  water, 
a  few  drops  of  phenolphthalein  in  lime-water,  and  then  about  10  c.c. 
of  milk  of  lime,  containing  20%  of  calcium  hydroxide.  Carbon  dioxide 
is  passed  in  until  the  indicator  is  almost  decolorised  while  the  solution 
is  gently  shaken.  The  addition  of  milk  of  lime  and  its  neutralisation 
by  carbon  dioxide  is  repeated  three  to  four  times.  The  solution  of  the 
calcium  carbamate  is  filtered  clear  and  boiled ;  the  calcium  carbonate 
which  is  thus  precipitated  is  weighed,  and  the  nitrogen  in  the  filtrate 
is  determined  by  Kjeldahl's  method. 

A  number  of  amino-acids  and  other  substances  have  been  examined, 
and  the  molecular  ratio  of  ammonia  to  carbon  dioxide  approximates 
in  nearly  all  cases  rather  closely  to  a  whole  number  (in  accordance 
with  the  theory).  The  reaction  has  been  applied  fractionally  to  a 
gluco-albumose,  first  obtained  by  Pick.  The  purity  of  the  substance 
is  deduced  from  the  constancy  of  the  nitrogen  content  of  the  fractions. 

G.  B. 

Union  of  Carbon  Dioxide  with  Amphoteric  Amino-com- 
pounds. IV.  Max  Siegfried  and  Hans  Liebermann  {Zeitsch.  physiol. 
Chem.,  1908,  54,  437 — 447). — The  method  described  in  the  preceding 
abstract  has  been  applied  to  polypeptides.  In  the  case  of  glycyl- 
glycine,  the  ratio  N/CO^  is  1*79  ;  this  seems  to  be  due  to  the  formation 
of  the  ainmonium  salt  of  glycylglycine-carboxylic  acid,  m.  p.  206" 
(almost  identical  with  that  of  the  acid  itself).  Glycylglycine-carboxylic 
acid  does  not  unite  with  carbon  dioxide  in  the  presence  of  lime. 

For  a  number  of  dipeptides,  the  ratio  N/CO2  was  1*63 — 1*79  ;  for 
tripeptides,  2*57  ;  for  a  tetrapeptide,  3*29  ;  for  trypsin-fibrin-peptone-a 
and  -ft  (Abstr.,  1903,  i,  782)  it  was  2-14— 2-46.  Since  these  peptones 
cannot  be  as  simple  as  di-  or  tri-peptides,  the  explanation  of  the  low 
value  (2-14 — 2*46)  is  sought  in  the  possible  presence  of  hydroxyl  groups 
in  the  peptones  ;  small  quantities  of  alcohol,  when  present  in  the 
reaction  mixture  (for  instance,  as  alcoholic  phenolphthalein),  lower  the 
ratio  very  considerably.  G.  B. 

Serum  Containing  Anti-amylase.  C.  Gessard  and  Jules 
Wolff  {Compt.  rend.,  1908,  146,  414 — 416). — As  was  shown  by 
Gessard  {Compt.  rend.  Soc.  Biol.,  1906,  61,  425),  a  serum  can  be 
prepared  inhibiting  the  action  of  malt-extract  on  starch.  In  the 
present  experiment,  the  greatest  degree  of  inhibition  is  70%,  as  deter- 
mined by  the  amount  of  maltose  produced.  At  50",  the  inhibitory 
effect  is  only  half  as  great  as  at  20°.  G.  B. 

Tyrosinase  and  Racemic  Tyrosine.  Gabriel  Bertrand  and 
M.  Rosenblatt  {Compt.  rend.,  1908,  146,  304 — 306  \  Bull.  Soc.  chim., 
1908,  [iv],  3,  394 — 398). — The  oxidation  of  oi-tyrosine  and  of  ^tyrosine 
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and  of  o^^tyrosine  by  tyrosinase  (from  Russula)  takes  place  at  the  same 
rate.     Accordingly,  there  is  only  one  ferment  for  both  antipodes. 

G.  B. 

The  Co-enzyme  of  Expressed  Yeast  in  Juice.  Eduard 
BucHNER  and  Fritz  Klatte  {Biochem.  Zeitsch.,  1908,  8,  520 — 557). — 
Previous  researches  have  shown  that  the  fermentative  activity  of  yeast 
is  due  to  two  substances,  the  zymase,  which  is  destroyed  by  boiling  the 
expressed  juice,  and  a  co-enzyme,  which  is  not  so  destroyed ;  the  latter 
only  can  dialyse  through  parchment,  and  can  also  be  separated  from 
the  former  by  filtration  through  a  Martin  gelatin  filter. 

Further  experiments  have  been  carried  out  with  a  view  of  throwing 
light  on  the  chemical  nature  of  these  substances.  Considerable 
differences  were  noted  in  their  activity  in  yeasts  of  different  origin  ; 
the  juice  from  Berlin  yeast,  for  example,  could  be  better  regenerated 
by  the  addition  of  boiled  juice  after  it  had  lost  its  activity,  than  could 
that  from  Munich  yeast.  This  fact  may  account  for  some  of  the  dis- 
crepancies in  the  observations  of  different  observers. 

This  regeneration  could  be  accomplished  in  some  cases  as  many  as 
six  or  seven  times,  and  the  zymase  was  still  active  even  after  twenty- 
seven  days.  These  facts  indicate  that  the  co-enzyme  is  much  more 
readily  destroyed  than  the  zymase. 

Yeast  juice,  which  has  become  inactive  by  keeping  without  sugar, 
cannot  be  regenerated  ;  neither  can  a  co-enzyme  be  prepared  from  it. 
It  is  known  that  the  proteoclastic  enzyme  contained  in  yeast  can 
destroy  the  zymase,  and  experiments  were  carried  out  to  determine 
whether  it  exerted  a  similar  action  on  the  co-enzyme.  It  was  found 
that  the  co-enzyme  lost  but  little  of  its  activity  after  treatment  with 
trypsin ;  it  is  improbable,  therefore,  that  the  tryptic  enzyme  of  the  yeast 
is  responsible  for  the  destruction ;  furthermore,  on  mixing  the  co- 
enzyme (boiled  yeast  juice)  with  fresh  juice  without  sugar,  it  rapidly 
loses  its  activity.  If,  however,  the  juice  is  six  months  old,  it  exerts 
no  destructive  action  on  a  co-enzyme,  even  although  itVetains  its  proteo- 
clastic activity.  The  tryptic  enzyme  presumably  destroys  the  substance 
which  acts  on  the  co-enzyme.  Boiled  juice,  however,  on  treatment 
with  lipase  from  castor-oil  seeds  rapidly  loses  its  co-enzymic  activity, 
and  this  fact  leads  to  the  supposition  that  the  co-enzyme  is  of  the 
nature  of  a  phosphoric  ester.  It  was  found,  in  fact,  that  sodium 
glycerophosphate  has  considerable  power  in  regenerating  the  inactivated 
zymase.  S.  B.  S. 

The  Chemical  Changes  in  Adrenaline  produced  by  Enzymes. 
Carl  Neuberg  {Biochem.  Zeitsch.,  1908,  8,  383— 386).— The  extract 
from  the  ink  bag  of  Sepia  officinalis  has  the  power  of  producing  a  black 
pigment  from  adrenaline,  whicli  is  insoluble  in  alcohol  but  partly 
soluble  in  alkalis  ;  it  is  an  oxidation  product.  Other  substances  from 
the  animal  organism,  which  yield  colours,  were  investigated,  but  only 
tryptophan  and  tyrosine  yielded  pigments.  The  action  is  due  to  an 
enzyme,  as  the  boiled  extract  has  no  action.  S.  B.  S. 
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Relative  Volatility  of  Certain  Groups  of  Mixed  Carbon 
Compounds.  II.  Mixed  Methylenic  Compounds.  Louis 
Henry  {Bull.  Acad.  roy.Belg.,  1908,  6 — 17.  Compare  this  vol.,i,  305). 
— A  continuation  of  the  author's  discussion  of  the  volatility  relations 
of  carbon  compounds,  dealing  with  substances  of  the  types  CKgXX' 
and  CHg'CHXX'.  Numerous  examples  are  quoted  to  show  that  in 
some  cases  the  boiling  point  of  a  mixed  compound  is  approximately  the 
arithmetic  mean  of  those  of  the  two  corresponding  simple  substances ; 
thus  dimethoxymethane,  OH2(OMe)2,  has  b.  p.  42°,  and  diethoxy- 
methane,  CH2(OEt)2,  has  b.  p.  88°,  whereas  methoxyethoxymethanej 
OMe^CHg'OEt,  obtained  by  the  action  of  sodium  ethoxide  in  alcohol 
on  chloromethoxy methane,  CHgCl'OMe,  has  b.  p.  67°.  In  such  cases, 
it  is  suggested  that  the  liquids  show  no  molecular  association.  In 
other  instances,  for  example,  in  the  group  CHgClg,  b.  p.  42°, 
CH2(OMe)2,  b.  p.  42°,  and  0Me-CH2Cl,  b.  p.  59°,  the  boiling  point 
of  the  mixed  compound  is  above  the  arithmetic  mean.  A  second 
illustration  of  this  is  afforded  by  the  group  diphenoxymethane, 
CH2(OPh)2,  b.  p.  298°,  which  crystallises  at  -  8°,  dimethoxymethane, 
b.  p.  42°,  and  the  methoxyphenoxymethane,  OMe'CHg'OPh,  b.  p. 
189°  (compare  Reychler,  this  vol.,  i,  159). 

Similar  illustrations  of  these  two  relationships  are  quoted  from 
ethylidene  compounds  of  the  type  CHMe'XX'.  T.  A.  H. 


Volatility  in  the  ''Methylation  "  Series  of  Methyl  Deriv- 
atives. Louis  Henry  {Bull.  Acad.roy.  Belg.,  1908,  66 — 81.  Compare 
this  vol.,  i,  305,  and  preceding  abstract). — A  study  of  the  effect  of 
the  continued  substitution  of  Cllg-  for  H-  in  simple  methane  deriv- 
atives. 

Taking  the  four  compounds  MeCl,  CHgMeCl,  GHMeaCl,  CMegCI, 
the  difference  in  boiling  point  between  each  successive  pair  diminishes 
regularly  by  9°,  which  is  in  agreement  with  the  observation  that 
the  alkyl  haloids  are  non-associated  liquids,  since  in  such  a  case  the 
substitution  of  "CHg  for  H-  involves  a  simple  gravimetric  effect, 
and  does  not  imply  any  simplification  or  otherwise  in  the  molecule  as 
a  whole. 

The  case  is  quite  different  in  the  series  H-OH,  CHg-OH,  CHgMe-OH, 
CHMcg'OH,  and  CMeg'OH,  where  the  differences  in  boiling  point 
between  each  successive  pair  are  -34°,  4-12°,  +4°,  ±0°  respectively. 
Here  the  changes  in  boiling  point  are  due  to  two  causes  operating 
simultaneously  :  {a)  the  gradual  simplification  of  a  complex  associated 
molecule  causing  a  diminution  in  boiling  point,  and  (6)  the  increase 
in  molecular  weight  due  to  the  substitution  of  H-  by  "CHg  causing  a 
rise  in  boiling  point.  The  operation  of  the  same  two  causes,  but 
especially  of   the  first,   is   also  seen   in   the    series   HO'H,    MeO'H, 
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Me'O'Me,  where  the  differences  between  each  successive  pair  are 
-  34°  and  +  89°  respectively,  methyl  ether  being  much  less  associated 
than  either  water  or  methyl  alcohol.  Mercaptans  are  less  associated 
than  alcohols,  and  consequently  the  gradual  substitution  of  methyl  in 
compounds  of  this  series  has  much  the  same  effect  as  in  the  case  of 
the  haloids,  for  example,  Me-SH,  CH.^Me-SH,  CHMe2-SH,  CMeg-SH, 
where  the  difference  between  each  successive  pair  diminishes  regularly 
by  10°.  Similar  discussions  of  the  corresponding  bromides,  iodides, 
ethers,  esters,  nitrites,  cyanides,  &c.,  are  given,  and  each  of  these 
group?  approximates  more  or  less  closely  in  its  behaviour  to  one 
of  the  two  types  mentioned  above.  •  T.  A.  H. 


Spectroscopical  Investigation  of  Isomerisable  Nitro-com- 
pounds  in  Ultra-violet.  Edgar  P.  Hedley  {Ber.,  1908,  41, 
1 195 — 1203). — Nitromethane,  dinitromethane,  trinitromethane,  bromo- 
dinitromethane,  dinitroethane,  phenyldinitromethane,  o-,  m-,  and 
jo-nitrophenylnitromethane,  and  their  alkali  salts  have  been  investi- 
gated in  the  ultra-violet  by  the  method  described  by  Hartley  (Trans., 
1885,  47,  685). 

The  absorption  curves  of  the  colourless  solutions  of  the  mononitro- 
compounds  in  indifferent  solvents  are  different  from  those  of  the 
colourless,  alkaline  solutions  of  the  same  compound,  from  which  it 
follows,  as  has  been  shown  by  Ley  and  Hantzsch  (Abstr.,  1906,  i, 
790),  that  the  former  solutions  contain  the  true  nitro-compound, 
R'CHg'NOg,  whereas  the  latter  contain  the  salts  of  the  isomeric 
aci-nitro-compound,  R'CHINOgM.  Similarly,  the  absorption  curves 
of  the  colourless  solutions  of  dinitromethane,  bromodinitromethane, 
and  nitroform  in  ether,  and  of  phenyldinitromethane  in  chloroform, 
are  totally  different  from  those  of  the  yellow  aqueous  or  alcoholic 
solutions  of  these  compounds  and  of  dinitroethane,  which  are  very 
similar  to  the  absorption  curves  of  the  solutions  of  the  alkali  salts  of 
these  compounds.  The  latter  curves  are  analogous  to  those  obtained 
by  Baly  with  the  nitroanilines  (Trans.,  1906,  89,  514),  and  are  totally 
different  from  those  shown  by  the  aci-mononitro- salts,  K'CH'NOgM. 
It  is  therefore  evident  that,  as  has  been  demonstrated  by  Hantzsch 
(Abstr.,  1907,  i,  500),  the  coloured  solutions  of  the  dinitro-paraffins 
contain  a  highly  isomerised  form  with  a  quinonoid  grouping,  which 

may  be  represented  thus  :  ^*C'^>jr)/r)]v[\!^C),  and  do  not  contain  the 

simple  isomeric  act-form,  I^*C5<^-j^^2  xhe  intensity  of  these  solu- 
tions is  proportional  to  the  quantity  of  this  form  present  in  the  solution; 
thus  solutions  of  the  alkali  salts  show  a  deeper  band  than  the  solutions 
of  the  substances  in  water,  which  in  turn  persists  longer  than  that  of 
a  solution  containing  hydrochloric  acid. 

The  colourless  solutions  of  the  nitrophenylnitromethanes  in  in- 
different solvents  do  not  show  any  absorption  bands  ;  the  solutions  of 
the  alkali  salts,  however,  show  an  absorption  similar  to  that  of  di- 
nitromethane salts,  together  with  the  characteristic  benzene  bands  in 
the  ultra-violet.     It  is  probable  that  the  colourless  solutions  contain 
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the  true  dinitro-compound,  NOg'CgH^'CHg'NOg,  whereas  the  solutions 
OH 'NO  K  CH-NO  K     ^^  *^®  salts  contain  the  benz- 

^v      '2  ^  ^  2        enoid    and    quinonoid    salts 

I       M  —*■  /\  in    a   state   of    equilibrium. 

It  is  also  seen  from  the 
curves  that  the  intensity  of 
the  benzene  band  is  greatest 
in  the  case  of  the  meta-salts, 

and   least  with  the   para-salts,  whilst   the   converse   applies   to    the 

quinonoid  band. 

The  colour  of  these  similarly  constituted  compounds  deepens  with 

an  increase  in  the  molecular  weight.  W.  H.  G. 

Densities  of  Solutions  of  Trimethylcarbinol  and  Phenol. 
Emanuale  Patern6  and  Aldo  Mieli  {Atti  B.  Accad.  Lincei,  1908,  [v], 
17,  i,  396 — 400). — It  has  been  found  previously  (compare  Patern6  and 
Ampola,  Abstr.,  1897,  ii,  476)  that  the  equilibrium  curve  for  mixtures 
of  trimethylcarbinol  and  phenol  exhibits  two  maxima,  which  should 
correspond  with  definite  chemical  compounds,  and  three  minima, 
corresponding  with  three  eutectic  mixtures.  The  density-composition 
curves  for  mixtures  of  these  two  compounds  at  25°  and  46°  exhibit  no 
maxima,  but  are  very  nearly  straight  lines.  T.  H.  P. 

Reduction  with  Platinum  and  Hydrogen  at  the  Ordinary 
Temperature.  I.  Richard  Willstatter  and  Erwin  W.  Mayer 
(Ber.,  1908,  41,  1475 — 1480). — Reductions  by  means  of  hydrogen, 
which  in  presence  of  nickel  or  cobalt  take  place  at  high  temperatures 
(Sabatier  and  Senderens,  Abstr.,  1905,  i,  333),  may  be  accomplished 
at  the  ordinary  temperature  in  presence  of  platinum  (Fokin,  Abstr., 
1907,  i,  819).  This  method  is  of  special  importance  for  the  reduction 
of  olefines  which  are  volatile  only  with  difficulty.  The  application  of 
the  method  to  the  reduction  of  a  number  of  substances,  including  that ' 
of  benzoic  acid  to  hexahydrobenzoic  acid,  is  described.  The  following 
facts  are  new. 

Erucyl  alcohol^  CggH^^O,  m.  p.  34*5°,  prepared  from  erucic  acid  by 
Bouveault  and  Blanc's  method  (Abstr.,  1904,  i,  642),  forms  a  di- 
bromidey  m.  p.  45 — 45*5°,  and  on  reduction  yields  dooosyl  alcohol^ 
^22^46^>  m.  p.  71 — 71 '5°.  The  urethane  of  the  saturated  alcohol 
has  m.  p.  86—86-5°. 

Reduction  of  geraniol  leads  to  the  formation  of  the  saturated  alcohol 
in  a  40%  yield,  and  of  ^^-dimethyloctane,  CjoHga*  io  a  60%  yield.  The 
hydrocarbon  is  a  colourless  oil,  b.  p.  156*5 — 158°/724  mm.,  D^  0-741, 
Df  0-730,  and  is  probably  identical  with  Markownikoff  and 
Reformatsky's  hydrocarbon  (Abstr.,  1893,  i,  662). 

Dihydrophytol,  CgoH^gO,  formed  together  with  phytane  by  reduction 
of  phytol,  is  a  colourless  oil,  b.  p.  201-5— 202°/9-5  mm.,  T)\  0-849. 

G.  T. 

[General  Method  for  the  Preparation  of  Patty  or  Aromatic 
Primary  Ethers.]  Albert  Reychler  {Bull.  Soc.  ohim.^  1908,  [iv], 
3,   551). — A  reply  to   Hamonet    (this   vol.,   i,    242),   admitting  the 
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• 
accuracy  of  the  latter' s  claim  for  priority  in  the  discovery  that  the 
action  of  chlorodimethyl  ether  on  magnesium  alkyl  haloids  is  capable 
of  general  application  in  the  preparation  of  primary  ethers. 

T.  A.  H. 

Glyceryl  Nitrates.  Wilhelm  Will  [with  Haanen  and  Stohrer] 
{Ber.y  1908,  41,  1107—1125.  Compare  Mikolajczak,  GliXckauf,  1904, 
629). — A  comparative  study  of  the  mono-,  di-,  and  trirnitrates  of 
glycerol.  It  is  shown  that,  contrary  to  the  statement  of  Mikolajczak, 
no  advantages  would  accrue  from  the  commercial  employment  of  the 
dinitrate  in  place  of  the  trinitrate,  since  the  former  in  the  anhydrous 
state  is  almost  as  explosive  as  the  latter,  and  is  as  liable  to  freeze  at 
low  temperatures  as  the  trinitrate,  since  it  absorbs  water  from  the  air, 
forming  a  solid  hydrate.  The  product  formed  by  adding  100  parts  of 
glycerol  to  500  parts  of  a  mixture  of  45  parts  of  water,  342  parts  of 
sulphuric  acid,  and  113  parts  of  nitric  acid,  or  by  adding  glycerol  to 
nitric  acid  (1*50),  or  by  diluting  a  solution  of  glyceryl  trinitrate  in 
concentrated  sulphuric  acid  with  water,  is  a  mixture  of  glyceryl 
a/3- dinitrate  and  glyceryl  ay-dinitrate.  The  mother  liquor  from  the 
action  of  nitric  acid  (1-50)  on  glycerol  yields,  on  concentration  and 
extraction  with  ether,  an  oil  consisting  of  a  mixture  of  glyceryl 
a-mononitrate  and  glyceryl  /3-mononitrate. 

Glyceryl  ay-dinitrate,  OII'CH(CH2*0'N02)2,  is  an  oil,  b.  p. 
146—148715  mm.  (decomp.),  DJ',  1-47,  which  solidifies  at  -40°  and 
softens  at  —  30°.  It  readily  absorbs  water  from  the  air,  forming  a 
hydr(Ue,  3(0311^0^X2), HgO,  crystallising  in  large,  transparent,  colourless 
prisms,  m.  p.  26°,  b.  p.  145°/ 15  mm.  (decomp.).  The  anhydrous 
substance  is  almost  as  explosive  as  glyceryl  trinitrate,  but  is  far  less 
sensitive  to  concussion  in  the  hydrated  form.  Both  forms  detonate 
when  heated  on  platinum  foil.  The  henzoate,  OBz*OH(OH2'0'N02)2, 
is  a  crystalline  substance,  m.  p.  67° ;  the  ^nitrobenzoate,  OjQHgOj^Ng, 
crystallises  in  small  pyramids,  m.  p.  94°. 

Glyceryl  aji-dinitrate,  N02-0'OH2-OH(0-N02)-OH2-OH,  is  an  oil, 
b.  p.  about  145°/15  mm.  (decomp.) ;  the  hydrate  is  also  an  oil ; 
both  forms  are  very  similar  in  physical  properties  to  the  corresponding 
ay-dinitrates.  The  henzoate  and  acetate  could  not  be  obtained  in  a  crys- 
talline form ;  the  ^-nitrohenzoate  crystallises  in  yellow,  rhombic  leaflets, 
m.  p.  81°,     Both  dinitrates  yield  on  treatment  with  alkali  hydroxides 

OH 

the  same  mononitroglycide,  0<' 1  ^  ,  a  colourless,  limpid 

Uil'L'Hg'O'JNOg 

liquid,  -Df,  1-332,  b.  p.   174°  (decomp.). 

Glyceryl  a-mononitrate^  OH*OH2*CH(OH)*OB"2*0*N02,  is  formed 
when  mononitroglycide  is  heated  for  some  time  with  water ;  it  crystal- 
lises in  long  prisms,  m.  p.  58 — 59°,  b.  p.  about  155 — 160°/15  mm., 
and  is  very  similar  to  glycerol  in  its  general  properties.  It  is  not 
explosive,  and  yields  on  nitration  a  mixture  of  the  trinitrate, 
a/3-dinitratej  and  ay-dinitrate.  It  forms  with  calcium  nitrate  a 
crystalline  double  salt,  4N02-0-C3H5(OH)2,Ca(N03)2,  m.  p.  117°.  The 
diacetate,  OAc-CH2-CH(OAc)-CH2-0-N05,  has  m.  p.  18—20°;  the 
dibenzoate,   OBz'CIl2*C^(^^2)*^H2*0*N02,   crystallises-  in  colourless 


ORGANIC   CHEMISTRY.  385 

needles,  m.  p.  68 — 69°;    the  di--p-nitrobenzoate  forms  yellowish-white 
crystals,  m.  p.  139°. 

Glyceryl  ^-mononitrate,  N02*0*CH(CH2*OH)2,  crystallises  in  slender 
leaflets,  m.  p.  54°,  b.  p.  about  155 — 160°/15  mm.  It  is  very  similar 
in  properties  to  the  a-mononitrate,  but  does  not  form  a  double  salt 
with  calcium  nitrate.  It  is  converted  on  nitration  into  the  trinitrate 
and  the  a^S-dinitrate ;  the  di-^-nitrohenzoate  crystallises  in  yellow- 
prisms,  m.  p.  152°.  W.  H.  G. 

The  Stability  of  Lecithin.  John  H.  Long  {J,  Amer.  Chem. 
Soc,  1908,  30,  881 — 895). — In  the  work  of  previous  authors  on  the 
lecithins,  it  has  generally  been  assumed  that  these  substances  readily 
undergo  decomposition.  In  the  course  of  an  investigation,  information 
was  needed  on  this  point,  and  experiments  were  therefore  carried 
out  which  led  to  the  following  results. 

Aqueous  emulsions  of  egg  and  brain  lecithin  are  very  slightly 
affected  by  light,  and  are  comparatively  stable  with  respect  to 
temperature.  An  increase  of  temperature  or  prolonged  heating  does 
not  increase  the  dissociation  as  measured  by  acidity  and  electrical 
conductivity.  Lecithin  emulsions  have  an  acid  reaction.  The 
residues,  left  after  precipitating  the  emulsions  with  acetone,  however, 
form  neutral  emulsions  with  water.  On  precipitating  lecithin  by  the 
addition  of  acetone  to  an  ethereal  solution,  in  the  process  of  prepara- 
tion, a  product  is  obtained  which  becomes  acid  when  treated  with 
water.  The  precipitation  from  water  by  means  of  acetone  appears  to 
cause  some  decomposition,  as  indicated  by  a  change  in  the  ratio  of 
phosphorus  to  nitrogen  in  the  residue.  It  is  probable  that  the  acidity 
is  not  due  to  the  lecithin  itself,  but  to  decomposition  products. 
Emulsions  of  both  egg  and  brain  lecithin  are  readily  precipitated  by 
dilute  salt  solutions,  but  no  relation  is  observable  between  the  preci- 
pitating powers  of  the  salts  and  the  valencies  of  their  ions.       E.  G. 

Behaviour  of  Emulsions  of  Lecithin  with  Metallic  Salts  and 
Certain  Non- Electrolytes.  John  H.  Long  and  Frank  Gephart 
(J.  Amer.  Chem.  Soc,  1908,  30,  895— 902).— Solutions  of  many  salts 
and  acids  cause  precipitation  when  added  to  weak  aqueous  emulsions 
of  lecithin.  The  completeness  of  the  precipitation  does  not  seem  to 
bear  any  relation  to  the  valency  of  the  cations,  but  is  connected  in 
some  way  with  the  degree  of  dissociation  of  the  various  compounds. 
It  has  been  found  that  ether  and  similar  solvents  extract  very  little 
lecithin  from  the  pure  emulsions,  but  that,  after  the  addition  of  salt 
solutions,  the  lecithin  is  immediately  taken  up  by  the  solvent ;  this 
action  of  the  salts  is  related  to  their  precipitating  power.  Certain 
non-electrolytes,  such  as  glycerol,  dextrose,  sucrose,  and  carbamide, 
neither  cause  precipitation  from  the  emulsions  nor  aid  the  solution  of 
the  lecithin  by  ether ;  on  the  addition  of  traces  of  salt  solutions  to  the 
mixtures,  however,  the  lecithin  is  immediately  dissolved  by  the  ether. 

E.G. 

Methods  for  the  Preparation  of  Lecithin  and  other  Phospha- 
tides from  Plant  Seeds.  Ernst  Schulze  (Zeitsch.  physiol.  Chem., 
1908,  65,  338— 351).— The  powdered  material  is  extracted  with  95% 
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alcohol  at  50°,  and  the  solvent  is  distilled  off  at  the  same  temperature. 
The  residue  is  treated  alternately  with  water  and  ether,  and  the  aqueous 
and  ethereal  extracts  are  brought  (without  shaking)  into  a  separating 
funnel.  The  layers  readily  separate  on  addition  of  salt.  The  ethereal 
extract,  after  drying  with  anhydrous  sodium  sulphate,  is  evaporated 
down,  and  the  residue  taken  up  with  acetone,  in  which  the  lecithin  is 
insoluble  ;  in  this  way,  the  fat  is  separated  from  the  lecithin  and 
phosphatides.  The  latter  are  then  dissolved  in  ether,  and  pre- 
cipitated from  the  concentrated  solution  by  means  of  methyl  acetate. 
The  preparations  thus  obtained  generally  contain  a  certain  amount  of 
carbohydrates.  S.  B.  S. 

Action  of  Methyl  Sulphate  on  Alkali  Polysulphides. 
WiLHELM  Strecker  {Ber.,  1908,  41,  1105 — 11 06). —Attempts  to 
purify  the  hydrogen  persulphides  investigated  by  Bruni  and  Borgo 
(this  vol.,ii,  102)  by  distillation  under  reduced  pressure  having  proved 
unsuccessful,  the  more  stable  methyl  derivatives  have  been  prepared 
by  the  action  of  methyl  sulphate  on  alkali  polysulphides. 

Methyl  trisulphide,  McgSg  (compare  Klason,  Abstr.,  1888,  356),  is 
obtained  by  the  distillation  under  reduced  pressure  of  the  products 
vformed  by  the  action  of  methyl  sulphate  on  the  alcoholic  solutions  of 
sodium  pentasulphide,  tetrasulphide,  or  trisulphide.  It  has  not  yet 
been  definitely  settled  whether  compounds  are  first  formed  having  the 
composition  Me5,S5  or  McgSj,  and  on  distillation  decompose,  yielding  the 
trisulphide.  W.  H.  G. 

Catalytic  Reactions  at  High  Temperatures  and  Pressures. 
XXII.  Catalytic  Decomposition  of  Acids.  Wladimir  N. 
Ipatieff  {J.  Buss.  Phys.  Chem.  Soc,  1908,  40,  514— 518).— The  author 
has  investigated  the  decomposition  of  acetic  acid  which  occurs  when  its 
vapour  is  passed  over  heated  zinc,  zinc  oxide,  zinc  carbonate,  calcium 
carbonate,  strontium  carbonate,  barium  carbonate,  sodium  hydroxide, 
sodium  carbonate,  or  iron.  The  acid  undergoes  decomposition  in  two 
distinct  ways,  in  one  of  which  acetone,  water,  and  carbon  dioxide  are 
formed,  and  in  the  other,  hydrocarbons  and  hydrogen.  At  the  moment 
of  its  formation,  the  acetone  may  undergo  decomposition  into  carbon 
monoxide  and  saturated  and  unsaturated  hydrocarbons.  The  carbon- 
ates of  barium,  strontium,  calcium,  and  zinc,  and  also  zinc  oxide  and 
metallic  zinc,  produce  mainly  the  ketonic  decomposition  of  acetic  acid. 
The  first  action  of  the  acetic  acid  may  be  to  form  metallic  acetate, 
which  then  decomposes,  giving  acetone  and  the  carbonate  of  the  metal. 
When  sodium  hydroxide  is  used,  the  yield  of  acetone  is  small  and  that 
of  methane  large,  whilst  when  sodium  carbonate  is  employed,  a 
considerable  amount  of  acetone  is  formed.  When  iron  is  used  as 
catalyst,  only  traces  of  acetone  are  obtained,  the  gases  formed  con- 
sisting of  carbon  dioxide  and  monoxide,  hydrogen,  methane,  and 
ethylene  hydrocarbons.  T.  H.  P. 

Preparation  of  Soluble  Basic  Acetates  of  Aluminium, 
Chromium,    and    Iron.      E.    de    Hakn    (D.R.-P.    190451) The 
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basic  acetates  of  aluminium,  chromium,  and  iron  may  be  obtained  in 
soluble  stable  form  when  to  a  strong  solution  of  their  sulphates  and 
sodium  acetate  sufficient  alkali  is  added  to  produce  either  of  the 
follovying  basic  salts  :  M'"2(OH)2(C2H302)4  or  M'"2(OH)3(C2H302)3.  The 
solution  should  be  sufficiently  concentrated  to  keep  the  sodium 
sulphate  produced  in  the  form  of  a  saturated  solution  at  34°. 

A  powdered  mixture  (19  parts)  containing  71  "3%  of  crystallised 
sodium  acetate  and  28*6%  of  anhydrous  sodium  carbonate  is  added  to 
64  7  parts  of  an  aqueous  solution  of  sodium  alum  (34°Be)  containing 
17 -6%  of  aluminium  at  55°.  After  stirring  for  thirty  minutes,  the 
basic  aluminium  acetate,  Al 2(011)3(0211302)3,  was  centrifugalised  and 
dried  at  moderate  temperatures. 

The  basic  chromium  and  ferric  acetates,  Cr2(OH)3(C2H302)3  and 
Fe2(OH)3(C2H302)3,  are  similarly  prepared ;  the  latter  is  a  brick-red 
substance.  G.  T.  M. 

Certain  Volatile  and  Non- volatile  Compounds  formed  in 
Rancid  Pats.  Albeeto  Scala  {Gazzetta,  1908,  38,  i,  307 — 327. 
Compare  Abstr.,  1899,  i,  478). — Oil  and  lard  which  had  been  kept  for 
some  years  until  they  had  become  thoroughly  rancid  were  found  to 
contain  formic,  butyric,  hexoic,  heptoic,  and  nonoic  acids,  and 
butaldehyde,  hexaldehyde  (?),  heptaldehyde,  and  nonaldehyde.  The 
odour  and  flavour  of  rancid  fats  are  due,  in  some  degree,  to  the 
hexaldehyde  (?)  and  butaldehyde,  but  mainly  to  the  heptaldehyde  and 
nonaldehyde.  The  methods  by  which  the  various  constituents 
were  separated  and  characterised  are  fully  described.  T.  H.  P. 

Action  of  Ozone  on  Triple  Linkings.  Carl  D.  Harries  {Ber.y 
1908,  41,  1227— 1232).— Polemical  (compare  Molinari,  Abstr.,  1907, 
i,  1039 ;  this  vol.,  i,  244  ;  Harries,  this  vol.,  i,  75).  E.  F.  A. 

Formation  of  Esters  by  Mass  Action  of  Anions.  Bror 
HoLMBERG  {Ber.,  1908,  41,  1341 — 1346). — It  has  been  already  shown 
that  the  decomposition  of  ethyl  diazoacetate  by  dilute  acids  is  retarded 
by  neutral  salts,  such  as  chlorides,  sulphates,  or  nitrates  (Fraenkel, 
Abstr.,  1907,  ii,  746),  and  Bredig  and  Bipley,  from  a  study  of  the 
decomposition  in  the  presence  of  chlorides,  drew  the  conclusion  that 
the  ratio  of  the  formation  of  ethyl  chloroacetate  to  ethyl  diazoacetate 
decomposition  increased  with  the  concentration  of  the  chlorine  ions, 
but  was  independent  of  the  concentration  of  diazoacetate  or  hydrogen 
ions  (Abstr.,  1907,  ii,  941). 

This  view  is  supported  by  the  isolation  of  ethyl  glycollate  and  its  nitric 
ester  when  the  decomposition  is  carried  out  in  the  presence  of  sodium 
nitrate,  and  by  fractional  crystallisation  of  the  liquid  obtained  after 
the  decomposition  ,of  the  diazoacetate  in  the  presence  of  sodium 
sulphate  and  extraction  with  ether,  when  a  salt  was  finally  obtained 
which  crystallised  from  alcohol  in  silky  white  leaflets,  and  proved 
to  be  sodium  ethyl  glycollate  sulphate,  OEt'CO'CHg'O'SOgNa. 

The  reaction  with  nitrates  and  sulphates  has  also  been  studied 
quantitatively,  with  the  result  that  the  best  yield  of  glycollic  ester  is 
obtained  when  the  temperature  is  low  and  the  concentration  of  anions 
is  as  great  as  possible.  W.  R. 
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Condensations  with  Ethyl  Acetoacetate  and  their  Reversion. 
Walter  Dieckmann  and  Arthur  Kron  {Ber.,  1908,  41,  1260—1278). 
— In  a  previous  communication  (Abstr.,  1900,  i,  623),  the  decomposi- 
tion of  ay-dicarbonyl  compounds  by  sodium  ethoxide  was  shown  to 
depend  on  their  acidity.  The  stability  of  esters  of  ^-ketocarboxylic 
acids,  previously  established,  is  now  shown  to  extend  to  non-substituted 
ay-diketones,  as  typified  by  benzoylacetone.  The  stability  of  cyclic 
ethyl  succinylsuccinate  towards  sodium  ethoxide  illustrates  how  the 
increase  in  acidity  raises  the  stability.  The  catalytic  hydrolysis  of 
esters  of  dialkylated  yS-ketocarboxylic  acids  has  been  confirmed  in  the 
cases  of  ethyl  dibenzylacetoacetate  and  the  alkylated  propionyl- 
propionic  acid  esters. 

Compounds  such  as  ethyl  as-dimethylacetonedicarboxylate, 
COgEt-CMeg-CO-CHg-COgEt, 
and  methyl  y-acetyldimethylacetoacetate, 

CHg-CO-CHg-CO-CMea'COoMe, 
which  contain  an  acid  salt-forming  group,  C0'CH2*C'0,  alongside  a 
neutral,  in  itself  decomposable,  nucleus,  CO'CRg'^^O?  ^^^  hardly  attacked 
by  excess  of  sodium  ethoxide  even  on  boiling.  On  the  other  hand, 
when  the  strongly  acid  1  : 3-dicarbonyl  group,  CO'CHg'CO,  is  con- 
verted by  alkylation  into  the  less  acid  group,  CO* CHE.* CO,  the 
stability  towards  sodium  ethoxide  disappears,  as  exemplified  by 
the  behaviour  of  ethyl  trimethylacetonedicarboxylate.  The  group 
Rg'CH'CO  will  permit  of  the  ester  condensation,  provided  salt  forma- 
tion takes  place  at  the  same  time  and  opposes  the  decomposition  in 
the  reverse  direction  by  the  sodium  alkoxide.  Such  condensations 
have  been  observed  in  the  case  of  the  interaction  of  sodium  ethyl- 
malonate  and  benzylidenemethyl  isopropyl  ketone  and  of  ethyl  sodio- 
isobutyrylacetate  and  ethylcinnamic  acid,  when  products  which  give 
colorations  with  ferric  chloride  are  formed,  but  have  not  been  isolated. 
In  the  case,  however,  of  ethyl  benzylidenemalonate  and  ethyl  wobutyryl- 
acetate,  the  product  ethyl  A-phenyl-l :  \-dimethylcjc\ohexane-2  :6-dione- 

3:6-dicarboxylate,    CMe2<CpQ.pTT/p/-)^T^^j.v^CHPh,    is    formed.     The 

same  compound  is  obtained  by  methylation  of  ethyl  phenylhydro- 
resorcinoldicarboxylate,  whereby  the  constitution  is  established. 

Ethyl  dibenzylacetoacetate,  on  boiling  for  three  hours  with  alcoholic 
sodium  ethoxide,  yields  ethyl  dibenzylacetate,  a  colourless  oil,  b.  p. 
196 — 198°/14  mm.,  which  could  not  be  brought  to  crystallisation,  but 
was  identified  by  conversion  into  dibenzylacetic  acid,  m.  p.  89 — 90°. 
Methyl  dibenzylacetate  forms  colourless  needles,  m.  p.  40 — 41°.  The 
compound  m.  p.  88 — 89°,  described  as  ethyl  dibenzylacetate  by  Fichter 
and  Schiess  (Abstr.,  1901,  i,  544),  is  regarded  as  more  probably  the 
ester  C02Et-C(CH2-C,H5)2-CO-CH2-CH2-C6H5. 

Ethyl  benzylidenebenzoylacetate  is  decomposed  on  heating  for  three 
hours  with  alcoholic  sodium  ethoxide  into  ethyl  benzoate  and  ethyl 
cinnamate.  On  the  other  hand,  benzoylacetone,  ethyl  succinylsuccinate, 
ethyl  y-acetyl-a-dimethylacetoacetate,  and  ethyl  as-dimethylacetone- 
dicarboxylate  are  all  unchanged  by  boiling  for  three  hours  with  sodium 
ethoxide. 

Ethyl  propionylpropionate  is  a  colourless  oil,  b.  p.  87 — 88°/16  mm. ; 
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it  can  be  alkylated  by  mathyl  iodide  and  sodium  ethoxide  to  ethyl 
propionylethylpropionate,  a  colourless  oil,  b.  p.  97 — 98°/16  mm. 
Ethyl  propionylbenzylpropionate,  C0Et*CMe(0^H^)'C02Et,  prepared  by 
the  action  of  benzyl  chloride  or  bromide,  is  a  colourless  oil,  b.  p. 
170 — 183°/20 — 21  mm.  BoiliDg  with  sodium  ethoxide  converts  this 
into  ethyl  a-henzylpropionate,  CH3*CH(C^H-^)*C02Et,  a  colourless  oil, 
b.  p.  142— 143°/20— 21  mm. 

Ethyl  sodioisobutyrylacetate  in  ethereal  solution  condenses  with 
ethyl  benzylidenemalonate  to  form  ethyl  i-phenyl-l  :  A-dimethylcjc\o- 
hexane-2  :  ^-dione-^  :  6-dicarhoxylate,  crystallising  in  colourless  prisms, 
m.  p.  146°.  This  gives  a  bluish- violet  coloration  with  ferric  chloride,  and 
forms  a  green,  crystalline  copper  salt  and  a  hisphenylpyrazolone  deriv- 
ative, CggHg^OgN^,  separating  in  colourless  crystals  which  were  not 
melted  at  270°. 

Ethyl  isobutyrylacetate  interacts  with  benzylideneacetophenone  in 
presence  of  sodium  ethoxide,  forming  ethyl  y-beiizoyl-a-isobutyryl-P- 
phenylhutyrate,  of  which  the  colourless  crystals  have  m.  p.  112°. 

Ethyl  4:-p-methoxyphenyl-l  :  l-dimethylcjG\ohexane-2  :  Q-dione-3  :  5- 
dicarboxylate,  prepared  from  ethyl  anisylidenemalonate,  has  m.  p. 
141°. 

The  above  phenylc?/c?ohexanedione  ester  compound  dissolves  in 
methyl-alcoholic  potassium  hydroxide,  and  separates  in  the  form  of  a 
sparingly  soluble  crystalline  dipotassium  salt.  If  left  in  contact  with 
the  potassium  hydroxide,  this  salt  passes  into  solution,  and  separates 
again  in  the  form  of  colourless  crystals  of  a  potassiuin  salt  of  a  tri- 
carboxylic acid,  formed  by  opening  the  ring.  Decomposed  with  mineral 
acids,  the  salt  yields  a  thick,  colourless  oil^  giving  no  coloration  with 
ferric  chloride.  The  ester  is  quite  stable  towards  sodium  ethoxide. 
Heating  with  mineral  acids  converts  it  into  y-isobutyryl-P-phenyl- 
butyric  acid,  which  crystallises  in  colourless  needles,  m.  p.  106 — 107°. 
The  amide  forms  colourless  crystals,  m.  p.  126°;  the  semicarbazone  has 
m.  p.  165°. 

4:-Phenyl-l  :  l-di'methylcyc\ohexane-2  :  Q-dione, 

CHPh<^][^2;CO>CMe2, 

prepared  by  heating  the  above  ester  with  80%  acetic  acid,  forms  long, 
colourless  needles,  m.  p.  86° ;  the  dioxime  has  m.  p.  235 — 236° ;  the 
bisphenylhydrazone  forms  faintly  yellow  prisms,  m.  p.  175 — 176°. 

Ethyl  4:-phenyl-l-ethylcjclohexane-2  :  Q-dione-3  :6-dicao'boxylate  forms 
colourless  crystals,  m.  p.  146°,*  and  gives  an  intense  brownish-violet 
coloration  with  ferric  chloride. 

Ethyl  3-isobutyryl-2  :  Q-diphenylA-isopropyl-A^-cyclohexene-l  :  1-di- 
carboxylate,  prepared  by  the  condensation  of  2  mols.  of  benzylidene- 
methyl  isopropyl  ketone  and  1  mol.  of  ethyl  sodiomalonate,  crystallises 
in  colourless  needles,  m.  p.  190°,  and  shows  no  coloration  with  ferric 
chloride. 

The  dibromide  of  benzylidenemethyl  isopropyl  ketone  crystallises  in 
prisms,  m.  p.  102—103°. 

Ethyl  3-benzoyl-2  :  4  :  Q-triphenyl-AP-cyc\ohexe7ie-l  :  1-dicarboxylafe, 
similarly  prepared  from  benzylideneacetophenone,  forms  colourless 
crystals,  m.  p.   197°.  E.  F.  A. 
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Condensations  with  Cinenic  Acid.  Hans  Rupe  and  Carl 
LiECHTENHAN  {Bev.,  1908,  41,  1278— 1286).— By  the  action  of  con- 
centrated sulphuric  acid  on  cinenic  acid,  two  products  are  formed  :  a 
liquid  acid,  CgHigOg,  which  yields  aa-dimethylglutaric  acid, 


COgH-CHg-CHg-OMeg-COgH, 


on  oxidation  with  nitric  acid,  and  aa-dimethyladipic  acid, 

C02H-[CH2]3-CMe2-C02H, 
together  with  bromoform  on  treatment  with  sodium  hypobromite,  and  is 
therefore  a  B-acetyl-aa-dimethyl-n-valeric  acid, 

CHg-CO-CHg-CHg-CHg-CMeg-COgH. 
This   change  involves  wandering    of  a  methyl  from    carbon    atom 

4  to  carbon  atom  a  in  cmenic  acid,    ,      ^  ^  rL_li  >  ^      ^^ 

explained  by  the  intermediate  formation  of  a  ring.  The  second  pro- 
duct formed  in  small  quantities  is  a  cyclic  lactone,  GgH^fi^,  probably 
the  lactone  of  1  :  S-dimethylcycZohexan-l-ol-S-carboxylic  acid. 

Cinenic  acid  is  prepared  from  methylheptenone  by  Rupe  and 
Schlochoff's  method  (Abstr.,  1905,  i,  409),  and  fuller  details  of  its 
preparation  are  now  given.  When  dissolved  in  cooled  concentrated 
sulphuric  acid,  it  is  converted  into  8-acety I -aa-dimethyl-n- valeric  acid,  a 
colourless  liquid, which  has  b.  p.  275—2807739  mm.,  168-8- 16947 
11-5  mm.,  Df  1-0211,  <  1-44883.  The  ethyl  ester  has  b.  p.  121-57 
12-5  mm.  The  semicarbazone  forms  large,  colourless,  many-faced  crystals, 
m.  p.  165°  j  the  oxime  separates  in  large,  hard,  prismatic  prisms,  m.  p. 
93 — 93-5°.  By  oxidation  with  nitric  acid,  aa-dimethylglutaric  acid  is 
formed,  m.  p.  84°,  and  is  identified  by  means  of  the  anhydride, 
jt?-toluidide,  and  anilide. 

The  lactone  of  1  : 3-dimethylcyc\ohexan-l-ol-S-carboxylic  acid  has  b.  p. 
102 — 114°/11  mm.,  and  forms  crystals,  m.  p.  50 — 51°.  The  calcium 
salt  of  the  hydroxy-acid  crystallises  in  hexagonal  plates.  With 
bromine,  a  crystalline  product,  m.  p.  73-5 — 74°,  is  formed,  which 
yields  the  original  lactone  when  heated  with  alcoholic  potassium 
hydroxide.  E.  F.  A. 

Dehydracetic  Acid.  Oswald  Hesse  (/.  pr.  Chem.,  1908,  [ii],  77, 
390 — 392). — An  acid,  m.  p.  108°,  obtained  on  recrystallising  rhein 
from  ethyl  acetoacetate  and  thought  to  be  a  derivative  of  rhein 
(Abstr.,  1906,  i,  280),  has  proved  to  be  dehydracetic  acid.  A  number 
of  its  salts  are  described.  The  phenylmethylhydrazide,  CjgHjgOgNg, 
crystallises  in  light  yellow  needles,  m.  p.  148°.  G.  Y. 

Syntheses  by  means  of  /8-Chloroethyl  and  Vinyl  Ketones. 
Edmond  E.  Blaise  and  M.  Maire  {Bull.  Soc.  chim.,  1908,  [iv],  3, 
413—421,  421—427.  Compare  this  vol.,  i,  418).— Vorlander  has 
shown  (Abstr,,  1897,  i,  272)  that  it  is  possible  to  attach  the  sodium 
derivatives  of  yS-ketonic  esters  to  unsaturated  acids.  In  the  present 
paper,  this  work  is  extended  to  unsaturated  ketones,  and  a  number  of 
products  so  obtained  are  described.  When  the  vinyl  ketones  are 
employed  directly,  the  yields  of  the  products  sought  are  unsatisfactory, 
and  it  is  more  convenient  to  condense  the  chloro-derivatives  of  the 
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corresponding  saturated  ketones  with  the  sodium  derivatives  of  the 
)8-ketonic  substances  used. 

Ethyl  a-acetyl-y-propionyl-n-hutyrate,  COEt'CIIg'CHg'CHAcCOgEt, 
b.  p.  150°/8  mm.  (decomp.),  obtained  by  condensing  the  sodium  deriv- 
ative of  ethyl  acetoacetate  with  j8-chloroethyl  ethyl  ketone,  is  a  mobile 
liquid  with  a  slight  odour  of  mint,  gives  a  bluish-violet  colour  with 
ferric  chloride,  yields  a  disemicarbazone,  m.  p.  195°  (decomp.),  and, 
unlike  the  8-diketones  described  by  Knoevenagel  (Abstr.,  1893,  i,  419), 
is  relatively  stable,  not  undergoing  ring  condensation  by  the  action  of 
heat,  sulphuric  acid  in  alcohol,  or  sodium  ethoxide,  but  only  when  its 
solution  in  ether  is  saturated  with  hydrogen  chloride,  yielding  ethyl 

l-eihyl-^^-cjelohexene-3-oneA-carboxylate,  COoEt'CH<rpQ  ^   p.y|!^CEt. 

b.  p.  150°/ 14  mm.,  a  liquid  giving  a  blue  coloration  with  ferric 
chloride,  and  possessing  a  pleasant  mint-like  odour.  Its  semicarhazone, 
m.  p.  207°,  crystallises  from  alcohol.  When  warmed  with  diluted 
sulphuric  acid,  the  cyclic  ester  yields  l-ethyl-A^-cjclohexene-S-oney  b.  p. 
83°/8  mm.,  which  is  pungent  and  mint-like  in  odour,  and  gives  a  semi- 
carbazone,  m.  p.  240°  (decomp.).  With  1  mol.  of  hydroxylamine 
hydrochloride,  it  furnishes  a  crystalline  oxime,  m.  p.  106°,  and  with 
2  mols.  an  oil  (compare  Hagemann,  Abstr.,  1893,  i,  393).  The  ethyl- 
C2/c?ohexenone  reacts  with  magnesium  ethyl  bromide  to  form  1  : 3-di- 

ethylcjclohexadiene,    CEt'CpxT  .pxr  ^CH,  b.  p.  68°/9  mm.  pressure, 

and  with  magnesium  phenyl  bromide  to  form  I -phenyl-3-ethy ley c\o- 
hexadiene,  b.  p.  126 — 128°/8  mm.  pressure,  which  has  an  odour  like 
that  of  diphenyl. 

When  the  sodium  derivative  of  acetylacetone  is  condensed  with 
)8-chloroethyl  ethyl  ketone,  there  is  formed  the  triketoney 

CHAcg-CHg-CHg-COEt, 
b.  p.  154°/16  mm.,  a  faintly  yellow  liquid,  which  gives  a  bluish-violet 
coloration  with  ferric  chloride,  and  with  3  mols.  of  semicarbazide 
hydrochloride  yields  a  carbamylpyrazolesemicarbazone,  which  decomposes 
at  190°.  On  saturation  of  its  solution  in -ether  with  hydrogen 
chloride,  the  triketone  forms  4:-acetyl-l-ethyl-A^-cyc\ohexene-3-oney 

C0Me-CH<^^il^^2>0Et, 

b.  p.  144°/15  mm.,  a  faintly  yellow  liquid,  giving  a  blue  coloration 
with  ferric  chloride,  and  yielding  a  carbamylpyrazohy  m.  p.  165° 
(decomp.),  which  separates  from  alcohol  in  dense  crystals,  and  a 
dioxime,  m.  p.  216°  (decomp.),  which  crystallises  from  ethyl  acetate  in 
brilliant  needles. 

The  two  S-ketonic  esters,  referred  to  above,  when  undergoing  cyclic 
condensation  in  presence  of  hydrochloric  acid,  form,  in  addition  to 
substituted  c?/c^ohexenones  of  the  type  described,  isomeric  products  of 

the  type  C02Et-CH<^^27^^2>C0,  which  are  usually  produced  in 

too  small  quantities  to  be  isolated. 

The  sodium  derivative  of  ethyl  malonate  condenses  with  y8-chloro- 
ethyl  ethyl  ketone  to  form  ethyl  propionylethylmalonatej 
COEt-CH2-OH2-CH(C02Et)2, 
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b.  p.  166°/14  mm.  pressure,  a  viscid  liquid  of  peculiar  odour,  furnishing 
a  semicarbazoney  m.  p.  90°,  which  crystallises  in  cottony  needles  from 
warm  ether.  The  free  acid,  m.  p.  83°,  crystallises  from  cold  benzene, 
and  when  heated  at  160°  furnishes  y-propionylhutyric  add,  m.  p.  50°, 
which  crystallises  from  ether  on  addition  of  light  petroleum,  and  yields 
a  semicarhazone,  m.  p.  196°,  and  an  oxime,  m.  p.  118°.  Methyl  y-pro- 
pionylbutyrate,  h.  p.  101 — 102°/10  mm.,  has  but  little  odour.  The  ethyl 
ester,  b.  p.  116°/14  mm.,  on  treatment  by  Vorlander's  method  (loc.  cit.), 
furnishes  a  nearly  theoretical  yield  of  I -methyl- ^^cjc\ohexen-2-ol-Q-one, 

CMe'^p/^-.yrx.pTT^i^CHg,  m.  p.  210°  approx.  (decomp.).     This  forms 

opaque  crystals  from  alcohol,  and  furnishes  with  semicarbazide  hydro- 
chloride a  carhamylpyrazole,  which  crystallises  from  formic  acid  on 
addition  of  alcohol  and  decomposes  without  melting,  and  a  dioxime, 
m.  p.  220°  (approx.),  which  separates  from  alcohol  in  slender  needles. 

l-Methyl-Ai-c2/c^ohexen-2-ol-6-one  differs  markedly  in  solubility  from 
dihydroresorcinol,  but  comparison  of  the  specific  refractive  powers  of 
the  two  substances  (respectively  0*28996  and  0*28516  in  alcohol  for 
sodium  light)  indicates  that  they  are  similarly  constituted.  The  higher 
homologue  gives  a  faint  blue  coloration  with  ferric  chloride  in  the 
cold,  but  a  much  more  intense  colour  is  produced  if  the  reagent  is 
added  to  a  hot  saturated  solution  (0'3%)  of  the  substance  in  water. 

T.  A.  H. 

Reactions  of  Mercuric  Chloride  with  Organic  Acids.  William 
Oechsner  de  Coninck  and  Dautry  {Bull.  Acad.  roy.  Belg.,  1908, 
55 — 56). — The  authors  confirm  Becquerel  and  Marchand's  observation 
that  solutions  containing  mercuric  chloride,  oxalic  acid,  and  water 
deposit  mercurous  chloride  on  exposure  to  sunlight  for  a  few  hours. 
When  malonic  acid  is  substituted  for  oxalic  acid,  traces  of  precipitation 
occur  after  about  twelve  days.  It  is  suggested  that  this  difference  in 
reaction  may  be  used  as  a  method  of  distinguishing  between  the  two 
acids.  T.  A.  H. 

Some  Cuprammonium  Salts.  VI.  David  W.  Horn  and 
Minnie  A.  Graham  {Atner.  Ghem.  J.,  1908,  39,  505 — 513). — In  an 
earlier  paper  (Abstr.,  1906,  ii,  231),  a  stable  cuprammonium  oxalate, 
CuC204,2NH3,  was  described.  It  has  now  been  found  that  a  labile 
isomeric  salt  exists.  The  former  is  termed  the  a-,  and  the  latter 
the  /3-compound. 

The  a-salt  forms  deep  sapphire-coloured  crystals,  is  saturated  towards 
ammonia,  has  Df  2*305,  and  dissociates  at  about  187°/30  mm.  with 
production  of  a  dark  olive -green  compound. 

The  j8-salt  is  a  sky-blue,  amorphous  substance,  is  unsaturated 
towards  ammonia,  has  Df  about  2*230,  dissociates  at  abovit  171°/30  mm. 
with  formation  of  a  green  compound,  and  when  heated  at  100°  is  more 
or  less  completely  transformed  into  the  a-salt.  E.  G. 

Constitution  of  Carbon  Suboxide.  Otto  Diels  and  Paul 
Blumberg  {Ber.,  1908,  41,  1233— 1236).— Polemical  (compare 
Michael,  this  vol.,  i,  316  ;  also  Diels  and  Blumberg,  this  vol.,  ii,  103  ', 
Abstr.,    1906,  ii,   227;    1907,  ii,    180).     The  following  reasons  are 
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given  in  favour  of  adopting  the  symmetrical  allene  formula  COICICO. 
(1)  Boiling  point  +7°,  (2)  similarity  with  the  metal  carbonyls,  (3) 
high  value  of  the  molecular  refraction  and  dispersion,  (4)  analogy  to 
keten,  (5)  addition  of  4  atoms  of  bromine  and  formation  from  di- 
bromomalonyl  bromide,  (6)  formation  of  malonic  acid  on  the  addition 
of  water,  and  (7)  improbable  existence  of  a  /8-lactone  containing  a 
triple  linking.  E.  F.  A. 

Preparation  of  Adipic  Acid  and  of  Ethyl  cyc^oPentanone- 
carboxylate.  Louis  Bouveault  and  Rene  Locquin  {Bull.  Soc.  chim., 
1908,  [iv],  3,  437 — 441). — Adipic  acid  may  be  prepared  by  the 
oxidation  of  cyc^ohexane  (Aschan,  Abstr.,  1899,  i,  672),  but  the 
process  is  very  slow,  and  c?/c^ohexanol,  which  may  be  prepared  in 
large  quantity  by  reducing  phenol  by  Sabatier  and  Senderens'  method, 
is  a  more  satisfactory  starting  point.  A  detailed  description  is  given 
of  the  method  of  preparing  adipic  acid  by  oxidation  of  c^/cZohexanol 
with  hot  nitric  acid,  and  of  separating  the  acid  from  oxalic,  glutaric, 
and  succinic  acids  simultaneously  formed.  The  yield  of  adipic  acid  is 
52%  of  the  theoretical.  Ethyl  adipate  dissolved  in  benzene  is  readily 
converted  by  the  action  of  sodamide  (compare  Haller,  Abstr.,  1904, 
i,  600)  into  ethyl  c?/c^opentanone-2-carboxylate,  and  the  preparation  of 
this  substance  and  its  separation  from  c^/c^opentanone,  simultaneously 
formed,  is  described  in  detail.  T.  A.  H. 

Bismuth  Cholate.  Emil  Worker  (D.R.-P.  191385).— Bismuth 
chelate  is  prepared  by  heating  any  basic  bismuth  salt  with  excess 
of  an  aqueous  solution  of  an  alkali  cholate.  The  product  is  a 
yellowish-white  insoluble  basic  salt,  the  composition  of  which  depends 
on  that'  of  the  bismuth  salt  employed  in  its  production ;  alcohol 
decomposes  it,  withdrawing  cholic  acid.  G.  T.  M. 

The  Asymmetric  Conjugation  of  Glycuronic  Acid.  Paul 
Mayer  {Biochem.  Zeitsch.,  1908,  9,  439 — 441). — Inactive  camphor 
was  administered  to  a  dog,  and  the  excreted  glycuronate  was  isolated 
from  the  urine.  This  on  hydrolysis  yielded  a  campherol,  in  which 
[a]U=  -5'91°.  Pare  ^campherol  gives  [ajo  —  32*91°.  Hence  the 
campherol  in  the  urine  contained  17 '9%  of  the  active  variety,  and 
an  asymmetric  conjugation  with  glycuronic  acid  had  taken  place  in 
the  organism.  S.  B.  S. 

Formaldehyde  Solutions.  Marcel  Delepine  (Bull.  Soc.  chim., 
1908,  [iv],  3,  411— 413).— The  author  asserts  that  certain  of  the 
conclusions  regarding  the  constitution  of  aqueous  solutions  of 
formaldehyde  drawn  by  Auerbach  and  Barschall  from  the  results 
of  their  investigations  (Abstr.,  1905,  i,  860;  1908,  i,  131)  are  merely 
confirmatory  of  views  already  published  by  him  (Abstr.,  1897,  i,  504, 
5J05  ;  ii,  359).  T.  A.  H. 

A  Simple  Reaction  for  Producing  a  Disinfectant  Gas. 
[Formaldehyde  Vapour.]  G.  Carteret  {Compt.  rend.,  1908,  146, 
819 — 820). — Reactions  hitherto  described  for  the  production  of  form- 
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aldehyde  by  the  action  of  peroxides  or  per-salts  on  trioxymethylene  or 
paraformaldehyde  suffer  under  the"  disadvantage  of  being  either  too 
violent  or  too  slow.  But  by  the  action  of  water  (3  parts)  on  a  mixture 
of  bleaching  powder  (2  parts)  with  paraformaldehyde  (1  part),  a  rapid 
evolution  of  formaldehyde  vapour  is  produced,  the  temperature  of  the 
mixture  rising  to  108°.  The  gas  evolved  contains  only  traces  of 
chlorine,  and  does  not  attack  objects  placed  in  it,  except  certain  aniline 
dyes,  which  react  with  formaldehyde.  Its  bactericidal  power  is  very 
gr^at.  Sporulated  charcoal  placed  under  two  thicknesses  of  cloth 
sterilised  in  seven  hours  in  the  atmosphere  produced  by  125  grams 
of  paraformaldehyde  in  a  space  of  20  cubic  metres.  In  this  and 
similar  reactions,  the  author  considers  the  production  of  formaldehyde 
to  be  due  to  the  elevation  of  temperature  in  the  presence  of  water 
vapour.  E.  H. 

Keten.  Hermann  Staudinger  and  Helmut  W.  Klever  {Ber.y 
1908,  41,  1516— 1517).— A  reply  to  Wilsmore  and  Stewart  (this 
vol.,  i,  318).  G.  Y. 

Saccharin  and  Alkali  Saccharinates.  Eberhard  Eimbach  and 
Edmund  Hei TEN  (^n7ia?e?i,  1908,  359,  317—335). — Tables  are  given 
of  the  optical  rotation  and  rotatory  dispersion  of  saccharin  in  water, 
methyl  and  ethyl  alcohols,  and  acetone,  and  of  alkali  saccharinates  in 
water,  the  influence  of  concentration  and  temperature  being  also 
observed.  The  crystal lographic  constants  are  also  given,  as  well  as 
the  electrical  conductivity  of  the  aqueous  solutions  of  the  potassium 
and  rubidium  salts.  J.  V.  E. 

The  Relation  of  the  Cyclic  Inosite  to  the  Aliphatic  Sugars. 
Carl  Neuberg  {Biochem.  Zeitsch.,  1908,  9,  551 — 556). — Inosite  on 
distillation  with  phosphoric  oxide  or  boron  trioxide  yields  furfur- 
aldehyde,  which  was  identified  by  the  isolation  of  its  condensation 
products  with  thiosemicarbazide  and  j^-nitrophenylhydrazine.  This 
reaction  indicates  a  relationship  with  the  aliphatic  sugars.     S.  B.  S. 

Constitution  of  "  Phytin."  Carl  Neuberg  {Biochem.  Zeitsch.^ 
1908,  9,  557 — 560). — Phytin  is  a  condensation  product  of  inosite  and 
phosphoric  acid,  not  of  formaldehyde  and  phosphoric  acid,  since  on 
distillation  with  glacial  phosphoric  acid  it  yields  a  liquid  which,  on 
rectification,  gives  the  ordinary  furfuraldehyde  reactions  (preceding 
abstract).  S.  B.  S. 

Action  of  Anhydrous  Nitric  and  Sulphuric  Acids  on 
Cellulose.  Berthold  Rassow  and  Waldemar  von  Bong6  (Zeitsch. 
angew.  Chem.,  1908,  21,  732— 737).— The  mixture  of  nitric  and 
sulphuric  acids  employed  for  the  commercial  nitration  of  cellulose 
always  contains  a  certain  amount  of  water.  In  the  present  com- 
munication, the  action  of  a  mixture  of  anhydrous  acids  has  been 
studied ;  by  keeping  the  acids  in  large  excess,  the  influence  of  the 
water  formed  by  the  reaction  was  as  far  as  possible  eliminated.  It 
was  found  that  esters  of  nitric  acid,  insoluble  in  water,  were  only 
formed  when   the  nitrating  mixture  contained  at  least  one  part  of 
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nitric  acid  to  seven  of  sulphuric  acid ;  the  resulting  nitrocellulose  is 
short  fibred  and  contains  37" 79%  of  unchanged  cellulose.  By  increas- 
ing the  proportion  of  nitric  acid,  the  percentage  of  nitrogen  in  the 
resulting  product  was  raised  until  it  corresponded  with  a  mixture  of 
penta-  and  hexa-nitrocelluloses,  but  it  never  reached  the  figure  attained 
with  the  use  of  the  diluted  acids.  A  sudden  diminution  in  the 
nitrogen  content  of  the  nitrocellulose  was  observed  when  the  pro- 
portions of  acid  were  one  of  sulphuric  to  three  of  nitric,  but  by 
increasing  the  amount  of  nitric  acid  the  percentage  rose,  and  finally 
dropped  again  to  10'98  when  nitric  acid  alone  was  employed.  The 
nitrocellulose  formed  by  the  action  of  anhydrous  nitric  acid  alone  on 
cellulose  is  slimy,  but  on  treatment  with  water  it  becomes  tough. 
The  solubility  of  the  esters  in  a  mixture  of  ether  and  alcohol  is,  on 
the  whole,  low.  Contrary  to  the  usually  accepted  view,  it  was  found 
that  nitrocelluloses  are  completely  soluble  in  Schweizer's  reagent  on 
prolonged  shaking.  P.  H. 

*  Preparation  of  Amylamine.  Chemische  Werkb  vorm.  Heinrich 
Byk  (D.R.-P.  193166). — Leucine,  when  distilled  under  reduced  pressure, 
furnishes  amylamine,  the  yield  depending  on  the  degree  of  vacuum 
employed.  The  product  contains  at  least  two  isomerides,  isoamylamine, 
CHMeg-CHg-CHg-NHg,  and  active  amylamine,  CHMeEt-CHg-NHg. 
Owing  to  racemisation  at  the  high  temperature,  the  externally  com- 
pensated form  is  also  present.  ^Leucine  behaves  similarly  on 
distillation.  G.  T.  M. 

Preparation  of  Choline  from  Lecithin.  J.  D.  Riedel  (D.R.-P. 
193449). — Lecithin  is  heated  with  two  parts  of  40%  sulphuric  acid,  and 
the  mixture  shaken  until  a  clear  solution  is  obtained.  On  cooling,  the 
fatty  acids  separate  and  solidify,  the  aqueous  solution  and  washings 
are  almost  neutralised  with  barium  hydroxide.  The  filtrate  is  con- 
centrated, and  the  choline  precipitated  as  its  mercurichloride.  This 
compound  is  suspended  in  water  and  decomposed  with  hydrogen 
sulphide,  and  the  filtrate  evaporated.  The  residue  of  choline  solidifies 
on  cooling  to  a  yellow,  crystalline  mass ;  the  melting  points  of  the 
aurichloride  and  platinichloride  from  this  preparation  agree  with 
those  obtained  formerly  for  these  choline  double  salts.        G.  T.  M. 

The  Quantitative  Recovery  of  Choline  from  Lecithin. 
G.  MoRuzzi  {Zeitsch.  physiol.  Chem.,  1908,  55,  352— 359).— By  the 
hydrolysis  of  the  cadmium  chloride  compound  of  lecithin  with  fifty  times 
its  weight  of  10%  sulphuric  acid  for  four  hours,  scission  took  place  of 
practically  all  th^  basic  nitrogen  (99-8%).  Under  these  conditions,  the 
maximum  yield  was  obtained.  Experiments  were  carried  out  with  the 
object  of  quantitatively  isolating  the  base  after  hydrolysis,  chiefly  by 
means  of  the  phosphotungstate ;  the  base  was  set  free  from  the 
phosphotungstate,  and  precipitated  and  weighed  in  the  form  of  the 
platinichloride.  As  a  rule,  only  77%  of  the  choline,  calculated  on  the 
nitrogen  content  of  the  scission  product  obtained  by  acid,  was  obtained. 

S.  B.  S. 
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The  Quantitative  Recovery  of  Choline  from  Lecithin. 
Hugh  MacLean  {Zeitsch.  physiol.  Chem.,  1908,  55,  360— 370).— The 
hydrolysis  was  carried  out  by  means  of  barium  hydroxide  both  in 
aqueous  solution  and  in  solution  in  methyl  alcohol.  All  the  original 
nitrogen,  except  about  8%,  dissolved  in  the  alcohol.  In  most  cases, 
the  choline  was  precipitated  by  mercuric  chloride,  recovered  from  this 
precipitate,  and  reprecipitated  as  platinichloride.  The  amount  of 
platinichloride  recovered  was  only  about  77%  of  the  quantity  theoret- 
ically possible  (compare  preceding  abstract).  By  means  of  experi- 
ments carried  out  with  pure  choline,  mixed  with  glycerophosphate  and 
other  substances,  it  was  found  that  the  loss  is  due  to  the  incomplete- 
ness of  the  platinichloride  precipitation,  which,  in  the  presence  of 
substances  derived  from  lecithin  hydrolysis,  amounts  to  about  9 — 10%. 

S.  B.  S. 

Compounds  of  Amino-acids  and  Ammonia.  III.  Peter 
Bergell  and  Johannes  Feigl  {Zeitsch.  physiol.  Chem.,  1908,  55^ 
173— 176).— By  hydrolysis  of  diglycinimide,  NH(CO-CIl2NH2)2 
(this  vol.,  i,  140),  with  sodium  hydroxide,  iminodiacetic  acid, 
NH(CIl2'C02lI)2,  is  obtained.  This  acid  was  isolated  as  the  crys- 
talline p-naphthalenesulphonyl  derivative,  Oj^HjgOgNS,  m.  p.  230° 
(uncorr.),  yielding  a  very  sparingly  soluble  barium  salt,  Ci4Hj^0(^NSBa. 

G.  B. 

Synthesis  of  isoLeucine.  Felix  Eurlich  {Ber.,  1908,  41, 
1453 — \ibd>*). — The  synthesis  of  c?-^soleucine  described  previously 
(Abstr.,  1907,  i,  592)  is  incomplete  in  so  far  as  the  initial  substance  is 
d-sivnyl  alcohol,  and,  moreover,  presents  difficulties  arising  from  the  fact 
that  commercial  amyl  alcohol  is  not  an  individual  substance. 

Bouveault  and  Locquin's  synthesis  (Abstr.,  1906,  i,  938)  is  remark- 
able in  that,  starting  from  inactive  substances,  they  obtained  only  the 
racemic  form  of  zsoleucine,  whereas  theoretically  the  racemic  form  of 
allo-iso\&\xc\nQ  should  also  be  produced. 

Taking  into  account  the  close  analogy  between  the  chemical 
behaviour  of  leucine  and  isoleucine,  the  author  has  succeeded  in 
synthesising  the  racemic  modification  of  the  latter  by  the  method 
successfully  employed  by  Fischer  and  Schmitz  (Abstr.,  1906,  i,  182)  in 
the  synthesis  of  leucine.  sec-Butyl  iodide  and  ethyl  sodiomalonate 
yield  van  Rom  burgh's  sec.-butylmalonic  acid  (Abstr.,  1888,  446),  which 
by  bromination  by  Fischer's  method  (Abstr.,  1904,  i,  890)  gives 
a-bromo-sec.-butylmalonic  acid,  CHMeEt'CBr(C02H)2,  m.  p.  114 — 115° 
(decomp.).  By  distilling  the  latter  in  a  vacuum,  a-br  omo-^- methyl - 
m^mcacicZ,CH8-CH2-CHMe-CHBr-C02H,is  obtained,  b.  p.  139—140°/ 
22  mm.,  which  is  converted  by  25%  ammonium  hydroxide  at  the 
ordinary  temperature  in  five  days,  or  by  concentrated  ammonium 
hydroxide  at  100°  in  two  hours,  into  inactive  i«oleucine,  the  resolution 
of  which  by  yeast  will  be  described  subsequently.  C.  S. 

Action  of  Formaldehyde  on  the  Ammonium  Derivative  of 
Ethyl  Nitromalonate.  A.  Battaglia  {Gazzetta,  1908,  38,  i, 
356— 360).— Ulpiani    and    Pannain    (Abstr.,    1903,   i,   863),    by    the 

*  and  Zeitsch.  Vcr.  dmt.  Zuckcrind.,  1908,  528 — 533. 
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action  of  formaldehyde  on  ethyl  nitromalonate  in  presence  of  ammonia, 
obtained  an  ester  to  which  they  attributed  the  constitution 

PTT  .p^C(CO,Et):NO-0\prT 
'^•"2-^\C(C02Et):NO-0-^^^2- 

The  results  of  the  author's  examination  of  this  product  are,  however, 
best  explained  by  the  structure  NH[CH2-C(N02)(C02Et)2]2. 

The  ester  has  the  normal  molecular  weight  in  freezing  benzene  or 
boiling  ether,  and  yields  the  ammonium  derivative  of  ethyl  nitro- 
malonate when  treated  with  dry  ammonia  in  ethereal  solution.  The 
action  of  nitrous  acid  on  the  ester  gives  a  true  nitrosoamine, 

which  is  obtained  as  a  pale  yellow  oil,  whilst  with  diethylamine  the 
ester  forms  the  diethylamine  salt  of  ethyl  nitromalonate,  CjjH220qN'2, 
m.  p.  123°.  The  ester  contains  no  double  linking,  and  forms  an 
unstable,  crystalline  compound  with  bromine.  T.  H.  P. 


Hexathiocyano-salts  of  Molybdenum.  Johanna  Ma  as  and 
Julius  Sand  {£er.,  1908,  41,  1500—1514.  Compare  Abstr.,  1906,  i, 
487;  this  vol.,  i,  11;  Chilesotti,  Abstr.,  1906,  ii,  263,  365).— The 
relation  of  the  complex  salts  of  molybdenum  to  the  aquo-salts  of  the 
cobalt  series  is  discussed. 

The  yellow,  crystalline  salt,  previously  formulated  as 
[Mo(SCN),(NH3),(H,0)]H„C2H,0„ 
is  now  considered  to  be  an  additive  compound  of  acetic  acid  and  an 
ammonium  salt,  and  to  have  the  structure 

[Mo(SCN),(OH),C,H,0,](NH,)3. 
It  crystallises  in  rhombic  pyramides  [a  :  b  :  c  =  0*7255  : 1  :  0*6338],  and 
has  the  electrolytic  conductivity  />i25  =  299*9  with  v  =  34*47.  The 
conductivity  increases  on  addition  of  1  mol.  of  sodium  hydroxide  to 
the  aqueous  solution,  in  consequence  of  the  formation  of  sodium 
acetate  and  the  ammonium  salt,  [Mo(SCN)g(OH)](NH4)3 ;  as  on 
addition  of  a  further  3  mols.  of  sodium  hydroxide  the  sodium  salt, 
[Mo(SCN)g(OH)]Na3,  and  free  ammonia,  which  has  only  feeble 
conducting  powers,  are  formed,  the  eifect  of  the  addition  of  the  alkali 
does  not  differ  greatly  from  that  of  dilution  with  water,  and  hence  the 
conductivity  of  the  solution  diminishes,  but  on  further  addition  of 
sodium  hydroxide  the  conductivity  again  increases,  as  the  alkali  is 
then  present  in  excess. 

The  potassium  salt,  [Mo(SCN)g(OH)]K3,4H20,  prepared  by  electro- 
lysis of  potassium  molybdate  and  thiocyanate  in  hydrochloric  acid 
solution,  forms  yellow  crystals,  loses  4H2O  over  sulphuric  acid  in 
a  vacuum,  has  the  conductivity  /X25  =  355  with  v  =  64,  and  when 
treated  with  acetic  acid  yields  the  salt,  [Mo(SCN)g(OH),02H4O2]K3. 
This  crystallises  iA  rhombic  pyramides,  [a  : 6  :c  =  0-7124  : 1  :  0*6318], 
and  has  the  conductivity  />i25  =  334  with  v  =  64. 

The  salt,  Mo(SON),.(OH)(HC2H8N2)3,  formed  by  the  action  of 
ethylenediamine  on  the  ammonium  salt,  crystallises  in  quadratic 
prisms,  m.  p.  128°  (decomp,). 

The  zinc  salt,  previously  formulated  as  Mo(SON)gZn(NH3)4,  is  now 
found     to    have     the     formula     [M:o(SCN)g(OH)]2Zn3(NH3)ii ;    the 
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ammonia   groups  are   co-ordinated   with  the  zinc  atoms.     Similarly, 
the  nickel  salt  is  now  found  to  have  the  formula 

[Mo(SCN),(OH)],Ni3(NH3),„2H,0. 
The  corresponding  cadmium  salt,  [Mo(SCN)(.(OH)]2Cd3(NH3),3,  forms 
yellow  crystals.  A  crystalline  salt,  [Mo(SCN)g(OH)]HCd",2H20,  is 
formed  as  a  red  precipitate  on  addition  of  cadmium  sulphate  to  a 
concentrated  aqueous  solution  of  the  additive  compound  of  the 
ammonium  salt  and  acetic  acid,  whilst  in  the  presence  of  sulphuric 
acid  the  precipitate  has  the  composition 

[Mo(SCN)6(OH)]Cd(NH4),3H20. 
A   complex    salt,    [Mo(SON)e(OH)].3Cd3,[Mo(SCN)g(OH)]CdK,18H20, 
is  formed  from  the  acetate  of  the  potassium  series.  G.  Y. 

Fixation  of  Amines  on  the  Ethylenic  Linking  of  Alkyl 
Vinyl  Ketones.  Edmond  E.  Blaise  and  M.  Maire  (Bull.  Soc.  chim.y 
1908,  [iv],  3,  543 — 551). — A  more  detailed  account  is  given  of  the 
substances  obtained  by  the  addition  of  primary  or  secondary  amines  to 
alkyl  vinyl  ketones  (Abstr.,  1906,  i,  142  ;  1907,  i,  241). 

Ethyl  ^-diethylaminoethyl  ketone,  NEtg'CHg-CHg'COEt,  obtained 
by  simple  addition  of  diethylamine  to  ethyl  vinyl  ketone  dissolved  in 
ether,  is  a  liquid  of  feebly  basic  odour  and  is  readily  soluble  in  water. 
The  semicarbazone,  m.  p.  100°,  and  the  picrate,  m.  p.  78°,  are  crystal- 
line. On  reduction,  the  amino-ketone  furnishes  the  corresponding 
amino-alcoholf  b.  p.  80°/8  mm.,  which  is  liquid,  has  a  feebly  basic 
odour,  and  furnishes  a  benzoate  hydrochloride,  m.  p.  75°,  and  a  phenyl- 
ur ethane  hydrochloride,  m.  p.  134°,  both  of  which  are  crystalline. 

Ethyl  ]8-piperidinoethyl  ketone,  CgHioN-CHg-CHg-COEt,  b.  p. 
100°/7  mm.,  is  liquid,  possesses  a  piperidine-like  odour,  is  slightly 
soluble  in  water,  and  yields  a  crystalline  semicarbazone,  m.  p.  146°, 
picrate,  m.  p.  97°,  platinichloride,  m.  p.  135°(approx.),  andoa;me,  m.  p. 
50°.  The  oxime,  on  reduction  by  sodium  amalgam  in  acetic  acid, 
yields  l-y-aminoamylpiperidine,  C5NHjQ*CH2*CH2*CHEt*isH2,  b.  p. 
100°/9  mm.,  which  is  liquid,  has  a  strongly  basic  odour,  is  soluble  in 
water,  and  furnishes  a  hydrochloride,  m.  p.  212°  (approx.),  picrate, 
m.  p.  167°,  and  a  monohydrated  platinichloride,  m.  p.  216°  (approx.), 
all  of  which  are  well  crystallised.  With  potassium  cyanate,  the 
diamine  yields  the  corresponding  carbamide,  m.  p.  145°,  which  separ- 
ates from  benzene  in  colourless  crystals,  and  with  phenylcarbimide  the 
corvQ^^ondi'mg  phenylcarbamide,  m.  p.  104°,  crystallising  from  benzene 
on  addition  of  light  petroleum.  The  diamine  reacts  with  ethyl  oxalate 
to  form  the  corresponding  oxamide,  m.  p.  128°,  which  crystallises  from 
boiling  acetic  acid. 

The  interaction  of  primary  amines  and  alkyl  vinyl  ketones  is  less 
simple  than  is  that  of  the  sec-amines,  since  the  former  can  react  (1) 
with  the  ketone  group,  or  (2)  may  simply  add  on  to  the  ethylenic 
linking,  forming  a  secondary  amine,  which  may  in  its  turn  react  with 
a  second  molecule  of  the  alkyl  vinyl  ketone.  The  simple  additive 
reaction  is  the  principal  one  which  occurs  in  presence  of  acetic  or 
formic  acid. 

Mhyl  jS-propylaminoethyl  ketone,  NHPr^-CHg'CHg-COEt,  b.  p. 
85°/12  mm.,  the  chief  product  of  the  action  of  propylamine  on  ethyl 
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vinyl  ketone  in  presence  of  formic  acid,  is  an  unstable  liquid  of  basic 
odour,  and  furnishes  a  phenyl  carbamide,  m.  p.  115°,  which  separates 
from  alcohol  in  brilliant  lamellae.  In  addition  to  the  amino-ketone,  a 
viscous  liquid  boiling  at  156°/12  mm.  is  obtained  in  the  above  reaction, 
which  may  be  the  product  of  the  further  action  of  ethyl  ^-propyl- 
aminoethyl  ketone  on  ethyl  vinyl  ketone,  and  has  the  constitution 
COEt-CH2-CH2,NPra-CH2-CH2-COEt,  but  no  definite  semicarbazone 
could  be  obtained  from  it.  The  interaction  of  ammonia  and  ethyl 
vinyl  ketone  seems  to  be  very  complex,  and  no  definite  product  could 
be  isolated.  T.  A.  H. 

''Neuronal"  (Bromodiethylacetamide).  Carl  Mannich  and 
F.  Zernik  {Arch.  Fharm.,  1908,  246,  178— 186).— A  continuation  of 
work  undertaken  with  a  view  to  the  determination  of  the  constitution 
of  neuronal.  The  results  now  recorded  confirm  the  constitution 
previously  suggested  for  the  drug  by  Zernik  {Apoth.  Zeit.,  1904,  88). 

When  neuronal,  CEtgBr'CO'NHg,  is  boiled  with  a  solution  of 
sodium  hydroxide  in  water,  it  decomposes  in  two  ways,  yielding  in 
the  one  case  diethyl  ketone  with  hydrobromic  and  hydrocyanic  acids, 
and  in  the  other,  diethylglycollamide,  OH'CEtg'CO'NHg,  and  hydro- 
bromic acid.  Diethylglycollamide,  m.  p.  85 — 86°,  crystallises  in 
colourless  leaflets  from  benzene,  dissolves  moist  mercuric  oxide  on 
warming,  is  not  attacked  by  alkaline  permanganate,  and  yields  neither 
diethyl  ketone  nor  hydrogen  cyanide  when  heated  with  alkali  hydr- 
oxides, so  that  it  is  not  an  intermediate  product  in  the  first  reaction. 
Neuronal  dissolved  in  ether  is  decomposed  by  metallic  sodium,  yield- 
ing diethylcarbinol  and  hydrobromic  and  hydrocyanic  acids.  When 
boiled  with  water,  neuronal  loses  1  mol.  of  hydrogen  bromide  and 
furnishes  a-ethylcrotonamide,  CHMe.'CEt'CO'NHg,  m.  p.  99°,  which 
crystallises  in  colourless  needles,  is  readily  soluble  in  alcohol  or  ether, 
slightly  so  in  light  petroleum,  is  not  hydrolysed  by  alkalis,  but  is 
slowly  attacked  by  boiling  dilute  sulphuric  acid,  forming  ammonia  and 
an  indefinite  oily  product.  It  forms  a  dibromide,  m.  p.  128°,  which 
crystallises  from  alcohol  in  colourless  needles,  and  is  readily  soluble  in 
chloroform  or  alcohol,  but  scarcely  so  in  water.  None  of  the  three  new 
substances  described  is  physiologically  active.  T.  A.  H. 

Preparation  of  a-0hloro2sovalerylcarbamide.  Knoll  &  Co. 
(D.R.-P.  191386.  Compare  Abstr.,  1907,  i,  1017).— a-Chloroiso- 
valeryl  chloride  and  the  corresponding  bromide,  prepared  from  a-chloro- 
isovaleric  acid  and  phosphoryl  chloride  and  phosphorus  tribromide 
respectively,  react  with  carbamide,  giving  rise  to  a-chloroisovaleryl- 
carbamide,  m.  p.  139°,  a  substance  having  marked  hypnotic  properties. 

G.  T.  M. 

Double  Compounds  of  Hydrogen  Peroxide  with  Organic 
Compounds.  Simeon  M.  Tanatar  (J.  Buss.  Phys.  Chem.  Soc,  1908, 
40,  376 — 380). — Like  inorganic  compounds  (compare  Tanatar,  Abstr., 
1902,  ii,  11;  Willstatter,  Abstr.,  1903,  ii,  537),  a  large  number  of 
organic  compounds  combine  with  hydrogen  peroxide,  forming  com- 
pounds  similar   to    those   containing   water    of    crystallisation.     In 
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certain  cases,  compounds  which  do  not  crystallise  with  water  of 
crystallisation  form  crystalline  compounds  with  hydrogen  peroxide. 
The  following  compounds  were  prepared  by  evaporating,  either  on  the 
water-bath  or  in  a  desiccator,  solutions  of  the  various  substances  in 
more  or  less  concentrated  hydrogen  peroxide  solutions. 

Carbamide  forms  the  moderately  stable  compound,  CO(NH2)2,H202, 
which  is  deposited  in  large,  transparent  crystals,  resembling  those  of 
potassium  nitrate,  and  retains  more  than  15%  (instead  of  36*15%)  of 
hydrogen  peroxide  after  six  months.  Acetamide  and  urethane  also 
unite  with  hydrogen  peroxide,  but  no  definite  compounds  could  be 
obtained.  Succinimide  yields  the  compound,  C4H.02N,H202,  which  is 
appreciably  less  stable  than  that  formed  by  carbamide.  Asparagine 
gives  the  viscous  compound,  C4Hg03N2,H202 ;  mannitol,  the  moderately 
unstable  compound,  C^^fiQ,lAfi^,  and  pinacone,  the  syrupy  compound, 
CgHj^OgjHgOg,  which  evaporates  completely  on  the  water-bath  and 
gives  a  distillate  containing  8*93%,  instead  of  22*36%,  of  hydrogen 
peroxide.  Erythritol  forms  an  unstable,  crystalline  compound. 
Sucrose  does  not  combine  with  hydrogen  peroxide,  whilst  parabanic 
acid  and  ammonium  oxalate  yield  crystalline  compounds  of  indefinite 
composition.  T.  H.  P. 

Synthesis  of  Ammonia  and  of  Hydrogen  Cyanide.  Herman 
C.  WoLTERECK  {Compt.  rend.,  1908, 146,  929—931.  Compare  Abstr., 
1904,  ii,  115;  this  vol.,  ii,  174). — When  heated  moist  air  is  blown 
through  an  apparatus  containing  incandescent  charcoal,  the  escaping 
gases  contain  hydrogen  cyanide  and  ammonia  in  quantities  increasing 
with  the  temperature  of  the  air  and  of  the  charcoal.  If  instead  of 
air  a  mixture  of  air  and  ammonia  is  employed,  hydrogen  cyanide  is 
also  formed,  together  with  ammonia,  corresponding  with  an  excess  of 
44%  of  the  original  quantity.  The  probable  course  of  the  reaction  is 
the  formation  of  hydrogen  cyanide  in  the  zone  of  highest  temperature 
according  to  the  equation  2N +  0-l-H20  +  4C  =  2HCN  + 2C0,  and  the 
subsequent  decomposition  of  part  of  the  hydrogen  cyanide  to  form 
ammonia  and  carbon  monoxide,  HCN  +  HgO  :;=^  N  Hg  +  CO. 

In  one  experiment  of  an  hour's  duration,  97*70  grams  of  hydrogen 
cyanide  and  71*53  grams  of  ammonia  were  obtained  by  passing 
820  kilos,  of  air  at  300°  over  heated  charcoal  at  1260—1340°, 

M.  A.  W. 

Preparation  of  Dimethylglyoxime.  A.  Gandarin  (/.  p*.  Chem., 
1908,  [ii],  77,  414 — 416). — Since  dimethylglyoxime  has  become  of 
importance  as  a  reagent  for  nickel  and  cobalt  (Kraut,  Abstr.,  1906, 
ii,  858 ;  Brunck,  Abstr.,  1907,  ii,  582  ;  Tschugaeff,  ibid.,  989),  an  easy 
and  cheap  method  of  preparation  was  highly  desirable.  Such  a 
method  is  now  described.  Methyl  ethyl  ketone  is  shaken  with  amyl 
nitrite  and  hydrochloric  acid,  I)  1*19,  at  40 — 50°;  the  product  is 
treated  with  ice  and  sodium  hydroxide,  and  the  resulting  alkaline 
solution  of  the  isonitroso-compound  is  heated  with  hydroxylamine 
hydrochloride.  The  reaction  takes  place  according  to  the  equations ; 
CgHg-COMe  +  HNO2  =  OH-N:CMe-COMe  +  H2O  and 

OH-N:CMe-COMe  +  NH2-0H  =  OH-N  iCMe-CMe'.N-OH  +  H2O. 
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The  pure  dioxime  is  obtained  in  a  yield  of  650 — 700  grams  from 
850  c.c.  of  the  ketone.  The  original  should  be  consulted  for  details 
of  the  process.  G.  Y. 

Synthesis  by  means  of  Organo-metallic  Compounds.  Joseph 
Zeltner  {J.  pr.  Chem.,  1908,  [ii],  77,  393—402 ;  J.  Russ.  Phys.  Chem. 
Soc,  1908,  40,  381 — 391). — A  resum6  of  the  work  of  various  authors 
on  organo-metallic  compounds.  The  capacity  to  form  such  compounds, 
which  commences  with  the  metals  of  the  first  group  of  the  periodic 
system,  reaches  its  maximum  in  the  metals  of  the  second  group,  and 
diminishes  in  the  metals  of  groups  III,  IV,  and  V.  The  elements  of 
groups  YI  and  YII  show  no  tendency  to  form  organo-metallic  com- 
pounds, but  this  tendency  reappears  in  the  transition  group  YIII. 
The  stability  of  organo-metallic  compounds  of  metals  of  the  same 
group  increases  with  the  atomic  weight  of  the  metal  and  with  the 
size  of  the  organic  radicle.  If  a  reaction  takes  place  in  several  stages, 
and  it  is  desired  to  obtain  the  product  of  the  first  stage,  it  is  advan- 
tageous to  employ  zinc  rather  than  magnesium ;  conversely,  if  the 
final  product  is  desired,  or  the  reaction  takes  place  in  one  stage, 
magnesium  is  to  be  preferred  to  zinc.  The  influence  of  the  weight  of 
the  alkyl  groups  is  seen  in  the  formation  of  primary  in  place  of 
secondary,  and  of  secondary  in  place  of  tertiary,  alcohols  from  zinc 
dipropyl  and  zinc  compounds  of  higher  alkyls  (compare  Bogomoletz, 
Abstr,,  1881,  401).  G.  Y. 

cycIoOct&ne  and  c^/c^oHeptane.  Richard  Willstatter  and 
ToKUHEi  Kametaka  (Ber.,  1908,  41,  1480— 1486).— Willstatter  and 
Bruce  found  that  cyclohuta,ne  is  reduced  to  butane  by  Sabatier  and 
Senderens'  method  at  180—200^  (Abstr.,  1907,  i,  1018),  and  that 
(loc.  cit.)  the  reduction  of  cyclopropane  to  propane  takes  place  still 
more  easily  at  80 — 120°.  Sabatier  and  Senderens,  on  the  other 
hand,  have  shown  that  cyc^ohexane,  when  heated  with  nickel  and 
hydrogen,  does  not  form  hexane,  but  at  270 — 280^  decomposes,  yield- 
ing methane  and  benzene.  The  behaviour  of  c^c^oheptane  and  cyclo- 
octane  under  similar  conditions  has  now  been  studied. 

When  reduced  with  hydrogen  and  nickel  at  235°,  c^/cZoheptane  is 
converted  chiefly  into  methylc^/cZohexane,  at  the  same  time  forming 
small  amounts  of  dimethylc?/c^opentane.  If  the  reduction  is  carried 
out  at  250°,  the  product  contains  traces  of  aromatic  hydrocarbon  in 
consequence  of  the  decomposition  of  methylcyc/ohexane,  which  com- 
mences at  240°  (Sabatier  and  Senderens,  Abstr.,  1905,  i,  401). 

cycZoOctane,  prepared  by  Willstatter  and  Yeraguth's  method 
(Abstr.,  1907,  i,  303),  is  obtained  in  a  series  of  fractions:  b.  p. 
142— 144°/737  mm.;  b.  p.  144— 147°/737  mm.;  and  m.  p.  5—6°, 
b.  p.  147-2— 148 •8°/737  mm.  The  first  two  fractions,  when  oxidised 
by  nitric  acid,  yield  suberic  acid  and  a  more  easily  soluble  acid,  m.  p. 
82 — 85°,  which  may  be  /S-methyladipic  acid.  The  fraction  with  the 
highest  boiling  point  is  probably  pure  c^/c/ooctane.  When  reduced 
with  nickel  and  hydrogen  at  205 — 210°,  it  yields  a  product  consisting 
chiefly  of  dimethylcyc/oljexane,  together  with,  perhaps,  alkylated 
c^c^opentanes. 
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dicycloOctanef  CgHj^,  prepared  by  reduction  of  dicycloociene  (Will- 
st'atter  and  Veraguth,  loc.  cit.)  by  Sabatier  and  Senderens'  method  at 
145—150°,  has  b.  p.  139-5— 140-5°  (corr.),  D«  0-8775,  Df  0-8604, 
Wp  1*46148,  is  stable  towards  permaDganate,  and  is  coloured  by 
bromine  in  traces.  On  reduction  with  hydrogen  and  nickel  at 
200 — 205°,  dicyclooctajie  yields  a  mixture  of  hydrocarbons  identical 
with  the  product  obtained  from  c?/c^ooctane,  which  may  be  formed 
intermediately.  G.  Y. 

Constitution  of  c^/c^Butene.  Richard  Willstatter  and  James 
Bruce  (Ber.,  1908,  41,  1486—1488.  Compare  Abstr.,  1907,  i,  1018; 
"Willstatter  and  Schmaedel,  Abstr.,  1905,  i,  514). — Zelinsky  and 
Gutt's  suggestion  that  c?/c/obutene  has  a  dicyclic  structure  (this  vol., 
i,  14)  is  discussed  and  rejected.  The  formation  of  c?/c/obutene  from 
trimethylc^/c^obutylammoniiim  hydroxide  and  by  the  action  of  zinc  on 
c2/c/obutene  dibromide  are  in  agreement  with  the  monocyclic  structure. 
c</c^oButene  decolorises  permanganate  instantaneously,  and  forms  an 
additive  compound  with  bromine  at  -  20°,  whereas  dicyclic  hydro- 
carbons are  stable  towards  these  reagents.  cj/c/oButene  dibromide  is 
a  1  :  2-dibromide  and  not  a  1  : 3-dibromide,  as  only  1  mol.  of  hydrogen 
bromide  can  be  split  off  \  the  resulting  bromoc?/c^obutene  on  oxidation 

yields  succinic  acid,  and  has  therefore  the  constitution   i  ^  M       ,  and 

CHg'CH 

not  JLttLJLtt-      1  as  would  be  the  case  if  c?/c^obutene  had  a  dicyclic 
CM — (/H 

structure.  G.  Y. 


Terpenes  and  Ethereal  Oils.  XCII.  Preparation  of  Cyclic 
Hydrocarbons  with  Semicyclic  Linkings  and  their  Use  in  New 
Syntheses.  Otto  Wallach  (Annalen,  1908,  360,  26 — 81). — As  has 
been  shown  previously,  the  unsaturated  hydrocarbons,  formed  by  loss 

of  water  from  tertiary  alcohols,  (CH2)a;\pTT^x^CR*0H,     which    are 

prepared  from  cyclic  ketones  by  Grignard's  reaction,  usually  have  the 
ethylene  linking  in  the  cyclic  nucleus.  If,  on  the  other  hand,  the 
cyclic    ketone   is   condensed   with  ethyl  bromoacetate  and  zinc,   the 

resulting      hydroxy-esters,    (CH2)a,<QH^>C(OH)-CH2'C02Et,  when 

treated  with  potassium  hydrogen  sulphate,  yield  unsaturated  acids  of 

the    type   (CH2)a;<QH^>C:CH-C02H,    which   on    distillation    form 

unsaturated  hydrocarbons  with  semicyclic  ethylene  linkings, 

(CH,)Xci^>c:cH,. 

Such  hydrocarbons  have  been  obtained  also  on  distillation  of  un- 
saturated acids  having  an  ethylene  linking  in  the  cyclic  nucleus, 
molecular  transformation  taking  place  along  with  the  loss  of  carbon 
dioxide.  It  is  now  found  that  unsaturated  hydrocarbons  with  semi- 
cyclic   ethylene  linkings   are   obtained    also   from   acids  having   the 
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carboxyl  group  situated  in  a  longer  side-chain.  Thus  the  condensa- 
tion product  of  c2/c^ohexanone  with  ethyl  a-bromopropionate, 

on  hydrolysis  and  distillation  yields  ethylidenecyc^ohexane, 

Of  special  interest  is  the  behaviour  of  the  condensation  products  of 

ethyl   a-bromozsobutyrate,    {QH^)a;<!^^^yC{OR)'CMe^'CO^'Et.      The 

removal  of  water  from  such  substances  can  lead  to  the  formation 
only   of   unsaturated   esters   containing  a  nucleus  ethylene  linking, 

(CH2)a,<^^>C-CMe2*C02Et.     The  corresponding  acids  on  distilla- 

tion  lose  carbon  dioxide  and  yield  the  hydrocarbons, 

in  this  case,  also,  the  ethylene  linking  wanders  to  the  side-chain.  In 
this  manner,  o-,  m-,  and  jo-menthenes  with  semicyclic  ethylene  linkings 
have  been  synthesised  from  the  corresponding  methylc^/c^ohexanones. 

The  reverse  transmigration  of  an  ethylene  linking  from  the  semi- 
cyclic  position  into  the  nucleus  has  been  observed  previously  as 
taking  place  under  the  influence  of  boiling  mineral  acids  in  the  case 
of  jt?-menthene  (Abstr.,  1906,  i,  682)  and  of  wopropylidenepentane 
(Abstr.,  1907,  i,  616).  This  is  now  found  to  be  a  general  reaction, 
the  ethylene  linking  being  stable  in  the  nucleus  in  aqueous  acid 
solution,  but  in  the  semicyclic  position  in  the  absence  of  water  and  at 
high  temperatures. 

I.  Condensation  of  cjclo  ffexanone  with  Ethyl  a-Bromopropionate,-— 
[With  Edgar  Evans.] — Ethyl  cjclohexanol-l-a-propionate, 

OH-CgHio-CHMe-COoEt, 
prepared  in  the  usual  manner  from  c^/c^ohexanone  and  ethyl  a-bromo- 
propionate, has  b.  p.  125—127712  mm.  or  135—136720  mm.,  and 
when  heated  with  potassium  hydrogen  sulphate  at  150°  yields  the 
unsaturated  esteo',  h.  p.  108 — II27I2  mm.  This  on  hydrolysis  forms 
cyc\ohexene-a-propionic  acid,  b.  p.  148 — 150713  mm.  ;  the  silver  salt, 
CgH^gOgAg,  was  analysed.  On  distillation  under  the  ordinary 
pressure,  the  acid  yields  cyclohexene-ethane  (ethylidenecyclohexane), 
C^Hio'.OHMe,  b.  p.  137—138°,  D^^  0-8220— 0-8225,  nj,"  1-4626—1-4631. 
This  hydrocarbon  readily  forms  a  nitrosochloride  in  an  88%  yield. 
The  nitrolpiperidide,  CgH^oN'OgHio'CMeiN-OH,  has  m.  p.   116—117°. 

The  methoxyloxime,  ^^2^Q^,Q^^^'^Q}jiQ\^.o^y  ™-  P-  85—86°,  is 

formed  from  the  nitrosochloride  by  the  action  of  sodium  methoxide. 
When  heated  successively  with  dimethylaniline  and  sulphuric  acid, 
the   nitrosochloride   yields   a   mixture   of   acetophenone     and    cyclo- 

hexenyl  methyl  ketone,  CHg^^TT^r^TT  >C-COMe.      This    is    obtained 

by  heating  the  nitrosochloride  with  sodium  acetate  and  acetic  acid, 
and  distilling  the  product  with  steam  in  presence  of  sulphuric  acid  ; 
it  hash.    p.  201—202°,   D  0-9655,  <  1-4881.     The  semicarhazone, 
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C9H15ON3,  m.  p.  220—221°;  the  oxime,  m.  p.  99°.  When  reduced 
with  sodium  in  alcoholic  solution,  the  tetrahydro-ketone  yields  hexa- 
hydroacetophenone  (cyclohexyl  methyl  ketone),  which  forms  a  -p-nitro- 
phenylhydrazone,  m.  p.  154°. 

[With  Paul  Mendelsohn-Bartholdy.] — Ethyl-A^-c^/cZohexene, 

prepared  by  boiling  ethylidenec?/c^ohexane  with  alcoholic  sulphuric 
acid,  is  identical  with  Sabatier  and  Mailhe's  hydrocarbon  (Abstr., 
1904,  i,  666).  It  has  b.  p.  134—136°,  D^^  0-8235,  and  n^  1-4591.  It 
forms  a  nitrosochloride  readily,  but  in  smaller  yield  than  its  isomeride. 
The  nitrolpiperidide,  m.  p.  149°.  When  heated  with  sodium  acetate 
and  glacial  acetic  acid,  the  nitrosochloride  yields  a  ketone,  b.  p. 
195 — 200°,  which  has  an  odour  resembling  c?/c^ohexanone,  and  forms 
an  oxime,  m.  p.  57°,  and  a  semicarhazone,  m.  p.  175°. 

II.  Condensation  of  Active  l-Methylcyc\ohexane-3-one  with  Ethyl 
a-Bromopropionate. — [With  Edgar  Evans.] — The  hydroxy-ester, 

^^2<cH  — -Ch'^^(^^)  •  CHMe-  C02Et, 
prepared  in  the  usual  manner  from  l-methylcyc/ohexane-3-one,  ethyl 
a-bromopropionate,  and  zinc,  has  b.  p.  133 — 135°/13  mm.  The 
unsaturated  ester^  h.  p.  115 — 11 7°/ 13  mm.  The  unsaturated  acid^ 
b.  p.  155 — 157°/17  mm.,  forms  a  silver  salt,  CjoHj^OgAg,  and  on 
distillation  yields  l-methyl-3-ethylideoiecjc\ohexanej  CgHgMelCHMe, 
which  has  b.  p.  153°,  D  0'8]3,  n^  1*4584,  and  is  Isevorotatory.  The 
nitrosochloride  forms  a  nitrolpiperidide,  m.  p.  100 — 101°. 

III.  Condensation  of  \-Methylcjc\ohexane-i-one  with  Ethyl  a-Bromo- 
propionate.— [With  Edgar  Evans.] — The  hydroxy-ester, 

CHMe<^g2;^g2>c(OH)-CHMe-CO,Et, 

has  b.  p.  134 — 136°/ 13  mm.  The  unsaturated  ester,  h.  p. 
114— 116°/13  mm.  The  unsaturated  acid,  b.  p.  152— 154°/13  mm., 
forms  a  silver  salt,  OjoHj^OgAg. 

l-Methyl-i-ethylidenecyclohexane,  CjgHjg,  has  b.  p.  156°,  D"^  0*811, 
Wd  1*4571.  The  nitrosochloride,  formed  in  an  83%  to  85%  yield,  was 
converted  into  (a)  the  nitrolpiperidide,  Cj^HggONg,  which  is  obtained 
in  two  fractions,  m.  p.  127—128°  and  133—134°    and  (6)  the  oxime, 

CHMe<^^2;p^^>C-CMe:N0H,  m.  p.  117°,  which  on  hydrolysis  is 

converted  into  A-acetyl-l -methyl- /^^-cyclohexene,  CgHgMe'COMe,  b.  p. 
212—214°,  D^''  0*942,  <  1*4782.  This  forms  a  semicarhazone, 
CjoHj^ONg,  m.  p.  220°.  On  reduction  with  sodium  and  alcohol,  the 
tetrahydro-ketone  is  converted  into  a  saturated  ketone,  which  on 
treatment  with  hypobromite  yields  bromoform  and  an  acid  having 
the  composition  of  hexahydrotoluic  acid. 

IV.  Condensation  of  cyclo Flexanone  with  Ethyl  a-Bromo-n-hutyrate. — 
[With  J.  B.  Churchill  and  Mahlon  Rentschler.] — The  hydroxy-ester, 
OH-CgHio'CHEt-COaEt,  has  b.  p.  145— 150°/16  mm.  The  un- 
saturated ester,  b.  p.  122 — 127°/ 14  mm.  The  unsaturated  acid,  b.  p. 
about   150°,  forms  a  silver  salt,   CioHj^OgAg ;  this  acid  reacts  with 
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hydrogen  bromide  in  glacial  acetic  acid  solution,  forming  a  hromo-acid, 
CioHj^OgBr,  m.  p.  107—108° 

Fropylidenecjclohexane,  CgHjQiCHEt,  formed  by  distillation  of  the 
preceding  unsaturated  acid,  has  b.  p.  157—158°,  D  0*8210,  n'l  1-4631. 
The  nitrosochloo'ide,  (CgHjgONCl)2,  crystallises  from  benzene  in  prisms, 
m.  p.  119°;  the  nilrolpiperidide,  C^H^oN-CgHio-CEtlNOH,  m.  p.  123°; 
the  methoxyl-oxime,  OMe-CgHi^^-CEtlNOH,  m.  p.  100—101°.  A^-cyclo- 
Hexenyl  methyl  ketone,  CgHg'COEt,  prepared  by  the  action  of  di- 
methylaniline  or  of  sodium  acetate  and  hydrogen  chloride  in 
glacial  acetic  acid  solution  on  the  nitrosochloride,  has  b.  p.  218°;  the 
semicarhazones,  obtained  by  the  two  methods  of  preparation,  have  m.  p. 
160—170°  and  179—180°  respectively. 

n-Propyl-A^-ci/c^ohexene,  CHg^p  rr^         ^CPr«,  prepared  by  boiling 

propylidenecyc/ohexane  with  alcoholic  sulphuric  acid,  is  identical  with 
the  hydrocarbon  prepared  by  Sabatier  and  Mailhe's  method  {loc.  cit.). 
It  has  b.  p.  154 — 156°.  The  nitrosochloride,  m.  p.  104°;  the 
nilrolpiperidide,  m.  p.  126 — 128°.  The  action  of  sodium  methoxide  on 
the  nitrosochloride  leads  to  the  formation  of  an  oxime  ;  the  correspond- 
ing semicarbazone  has  m.  p.  140 — 141°. 

V.  Co7idensation  of  Active  \-Methylcjc\ohexane-'^-one  with  Ethyl 
a-Bromo-n-butyrate. — [With    Mahlon    Kentschler.] — The    hydroxy- 

es«6r,CH2<^^^^^g2>c(OH)-CHEt-C02Et,    has  b.  p.  165—170°/ 

15  mm.  The  unsaturated  ester,  b.  p.  135 — 140°/13  mm.  The  un- 
saturated acid  forms  a  silver  salt,  CjjHjyOgAg.  l-Methyl-3-propylidene- 
cyclohexane,  G^^K^^,  b.  p.  170—173°,  D  0-814,  <^  1*4591,  has 
Op  -  32°3'  to  34°28'  (100  mm.  tube).     The  nitrolpiperidide, 

C,oH,(NOH).C,H,gN, 
m.  p.  96°.  When  heated  with  dimethylaniline  and  distilled  with 
sulphuric  acid,  the  nitrosochloride  yields  a  ketone,  which  is  obtained  in 
two  fractions:  the  fraction  b.  p.  218 — 220°  forms  a  semicarbazone, 
m.  p.  174°,  whilst  that  of  b.  p.  225 — 228°  forms  a  semicarbazone,  m.  p. 
180°.  On  treatment  of  the  ketone  with  1%  permanganate  solution,  a 
residue  equal  to  about  40%  of  the  whole  and  consisting  of  m-tolyl 
ethyl  ketone  was  obtained.  This  forms  a  semicarbazone,  Cj^Hj^ONg, 
m.  p.  175 — 176°,  and  an  oxime,  CjQHjgON,  m.  p.  68 — 69°,  and  on 
oxidation  with  hypobromite  solution  yields  m-toluic  acid. 

When  heated  with  sodium  acetate  and  glacial  acetic  acid,  the 
nitrosochloride  yields  d-pj'opionyl-l -methyl- A^-cyc\ohexene, 

b.  p.  220—222°,  D  0*9345,  n^  1-4807,  which  forms  a  semicarbazone, 
CjiHigONg,  m.  p.  193—194°. 

VI.  Condensation  of  \-Methylcjc\ohexane-i-one  with  Ethyl  a-Bromo- 
n-butyrate. — [With  Mahlon  Rentschler.] — The  condensation  product, 
b,  p.  138 — 140°/10  mm.,  consisted  of  a  mixture  of  the  hydroxy-ester, 

CKMe<.^^\^^O>C{0B.yCREt'C02-Et,  and  the  unsaturated  ester, 

b.  p.  121 — 125°/10  mm,,  into  which  it  is  converted  completely  by  the 
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action  of  potassium  hydrogen  sulphate.     The  hydroxy-acidf 

CioHis(OH)-C02H, 
m.  p.   100—101°.     The  unsaturated  acid,  b.  p.   154—168710  mm., 
forms  a  silver  salt,  C^^HiyOgAg. 

The  product,  b.  p.  175—177°,  I)^»  0-8135,  n^  1*4516,  obtained  on 
distilling  the  unsaturated  acid,  is  a  mixture  consisting  chiefly  of 
l-methyl-4:-p7'opylidenecyc\ohexane,  CgHgMelCHEt,  since  on  careful 
oxidation  with  permanganate  it  yields  l-mothylc2/cZohexane-4-one  and 
only  traces  of  a  keto-acid.  The  nitrosochloride  was  obtained  in  three 
fractions,  m.  p.  132—137°  135—140°,  and  138—141°,  and  the 
nitrolpiperidide  in  four  fractions,  m.  p.  116 — 135°,  138 — 145°, 
143 — 150°,  and  150 — 152°.  When  treated  with  sodium  acetate,  the 
nitrosochloride  forms  an  oxime,  m.  p.  105 — 106°,  which  yields  an  un- 
saturated ^te^one,  m.  p.  230—231°,  D'*^  0-952,  n^  1*4947;  the  semi- 
carbazone,  m.  p.  183 — 184°.  Reduction  of  the  ketone  leads  to  the 
formation  of  a  saturated  ketone,  which  forms  a  semicarhazone, 
Cj^Hg^ONg,  m.  p.  178 — 179°,  and  on  oxidation  with  hypobromite 
solution  yields  an  acid.     The  silver  salt,  CgH^gOgAg,  was  analysed. 

After  being  boiled  with  alcoholic  sulphuric  acid,  the  methyl- 
propylidenecyc/ohexane,  b.  p.  175 — 177°,  had  b.  p.  177 — 178°. 

YII.  Condensation  of  cyclo Hexanone  with  Ethyl  a-Bromoiso- 
hutyrate. — [With  Heinrich  Mallison.] — The  hydroxy-ester,  b.  p. 
125 — 135°,  on  treatment  with  potassium  hydrogen  sulphate,  yields  the 
acid,  CgHg'CMeg'COgEt,  which  crystallises  in  rhombic  prisms,  m.  p. 
71 — 72°,  b.  p.  146 — 152°/13  mm.,  and  on  distillation  forms  iso- 
propylideneejclohexane,  Cj^Hj^ICMeg.  This  solidifies  in  liquid  air,  has 
b.  p.  160—161°,  D^  0-836,  <  1-4723,  and,  on  oxidation  with 
permanganate,  yields  c2/c/ohexanone  and  a  glycol,  m.  p.  82°.  With 
nitrosyl  chloride,  wopropylidenec^/cZohexane  forms  a  blue  oil,  which 
solidifies    to    colourless    crystals,    m.    p.     83°.     isoPropyl-A^-hexene, 

CH2<^pTT2.pTT  ^CPr^  (Sabatier  and  Mailhe,  loc.  cit.),  prepared  by 

boiling  the  propylidene  compound  with  alcoholic  sulphuric  acid,  has 
b.  p.  155—157°,  D^o  0-829,  n^  1-4606.  This  hydrocarbon  was 
obtained  on  one  occasion  by  distillation  of  a  crude  specimen  of  the 
unsaturated  acid.  The  nitrosochloride  crystallises  in  white  prisms, 
m.  p.  129 — 130°,  and  when  heated  with  alcoholic  piperidine  does  not 
form  a  nitrolpiperidide,  but  yields  an  oxime,  m.  p.  72°,  which  is  formed 
also  by  heating  the  nitrosochloride  with  sodium  acetate  and  glacial 
acetic  acid,  and  is  hydrolysed  by  sulphuric  acid  to  l-isopropylhexane- 
2-one.     This  forms  a  semicarhazone,  m.  p.  165 — 166°. 

VIII.  Condensation  of  l-AlethylcyclohexaneA-one  with  Ethyl 
a-BromoiBohutyrate, — [With  J.  B.  Churchill,] — The  hydroxy-ester, 
OH-CgHgMe-CMe^-COgEt,  has  b.  p.  148— 150°/16  mm.  The  un- 
saturated  ester,  CHMe<^]^2~^>C-CMe2-C02Et,  b.  p.  125—126°/ 

13  mm.,  on  hydrolysis  yields  l-methyl-A^-cjclohexeneA-a-isobutyric 
acid,  m.  p.  95 — -96°,  together  with  small  amounts  of  a  crystalline 
substance,  m.  p.  194 — 195°.  The  unsaturated  acid  forms  a  hydro- 
bromide,  C^^H^c^O^Br,  m.  p.  112—117°  if  slowly,  or  120—122°  if 
quickly,    heated.     On    distillation   under  the   ordinary  pressure,  the 
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unsaturated  acid  yields  A'^^^'-menthene  (Abstr.,  1906,  i,  682),  which  on 
oxidation  with  permanganate  at  0°  yields  acetone  and  1 -methylcyc^o- 
hexane-4-one,  together  with  ;8-adipic  acid.  i-A^-Menthene,  formed  by 
boiling  the  semicyclic  menthene  with  alcoholic  sulphuric  acid,  can  be 
converted  by  way  of  menthone  into  t-menthol,  which  is  thus  synthesised 
from  l-methylc?/c?ohexane-4-one. 

IX.  Condensation  of  l-Methylcyc\ohexane-d-one  with  Ethyl  Bromo- 
i&ohutyrate. — [With  J.  B.  Churchill.] — l-Methylcyclohexene-^-i^o- 
huty7'iG  acid,  b.  p.  165 — 168°/14:  mm.,  prepared  by  hydrolysis  of  its 
ester  (Braun,  Abstr.,  1901,  i,  157),  forms  a  hydrohromide^  ^iiHigOgBr, 
m.  p.  115 — 117°.  The  product  obtained  on  distilling  the  unsaturated 
acid  contains  tetramethylsuccinic  acid  ;  hence  Braun's  ester  must  have 
contained  ethyl  tetramethylsuccinate,  formed  by  the  action  of  zinc  on 
ethyl  bromoisobutyrate.     The  chief  product  of  the  distillation  is  A^*^*- 

m-menthene,   CH2<^j^^^^^j^2>c:CMe2,  which  has  b.  p.  173—175°, 

D  0'8250,  w^"  1*4670,  when  oxidised  with  permanganate  yields 
l-methylc?/c/ohexane-3-one,  and  with  nitrosyl  chloride  forms  a  blue 
oil  volatile  with  steam.  The  semicyclic  hydrocarbon  is  stable 
towards  dilute  aqueous  sulphuric  acid,  but  when  boiled  with  alcoholic 
sulphuric  acid  is  converted  into  a  hydrocarbon,  b.  p.  164 — 168°, 
D  082,  Tijy  1-4561,  which  forms  a  solid  nitrosochloride.  Sodium 
methoxide  converts  this  into  an  oxime ;  the  corresponding  semi- 
carbazone,  CuHjgONg,  m.  p.  150 — 151°.  Hydrolysis  of  the  semi- 
carbazone  leads  to  the  formation  of  menthenone, 

CH<^g~^^>CHPr^O), 

b.  p.  208—209°,  D  0-9202,  <  1-4749,  which  when  reduced  with  sodium 
and  alcohol  yields  a  m-menthol,  C1QH20O2,  b.  p.  about  215°,  which  has 
an  odour  of  peppermint  and  is  stable  towards  permanganate. 

X.  Condensation  of  l-Methylcyc\ohexane-2-one  with  Ethyl  Bromoiso- 
hutyrate. — [With  J.  B.  Churchill.] — l-Methyl(ijc\ohexene-2-im- 
hutyric  acid,  prepared  by  the  usual  series  of  reactions,  has  b.  p. 
162-— 164°/16  mm.  The  silver  salt,  CijHj^OgAg,  was  analysed.  When 
distilled,  the  unsaturated  acid  yields  o-menthene, 

which  has  b.  p.  160—162°,  D  0-8345,  n^  1-4670,  forms  a  blue  nitroso- 
chloride, and  on  oxidation  with  permanganate  is  converted  into  1- 
methylc2/c^ohexane-2-ol.  When  boiled  with  alcoholic  sulphuric  acid,  the 
semicyclic  o-menthene  is  transformed  to  only  a  small  extent,  as  the 
product  forms  only  traces  of  a  solid  nitrosochloride.  G.  Y. 

Electrolysis  of  the  Compounds  of  Aluminium  Bromide  with 
Toluene  and  Benzene.  W.  W.  Neminsky  and  Wladimir  A. 
Plotnikoff  (J.  Russ.  Phys.  Chem,  Soc,  1908,  40,  391— 396).— When 
the  compounds,  AlBr3,3C«Hg  and  AlBr3,3C7H8,  described  by 
Gustavson  (Abstr.,  1883,  577)  are  electrolysed  with  a  platinised 
platinum  cathode  and  a  platinum  or  aluminium  anode,  benzene  and 
toluene  are  liberated  in  amounts  corresponding  with  three  gram-mols. 
per  96-54  coulombs.     The  hydrocarbon  collects  mainly  in  the  cathode 
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compartment.  The  conductivity  of  the  freshly -prepared  complexes 
varies  to  some  extent  with  the  method  of  preparation  and  purification 
employed,  and  undergoes  a  gradual  diminution.  T.  H.  P. 

Three  Lecture  Experiments  on  the  Preparation  of 
lodochlorides  and  lodoxy-  and  lodonium  Compounds.  Conbad 
WiLLGERODT  {Ber.,  1908,  41,  1097— 1098).— The  formation  of  phenyl- 
iodochloride  is  strikingly  shown  by  wetting  the  walls  of  a  cylinder 
containing  chlorine  with  a  solution  of  iodobenzene  in  chloroform, 
when  crystals  of  the  compound  are  at  once  produced. 

When  the  iodochloride  is  boiled  with  a  freshly  prepared  solution  of 
bleaching  powder,  iodoxybenzene  separates  after  a  short  time  in  white 
crystals. 

Diphenyliodonium  chloride  and  iodide  are  readily  prepared  by 
adding  hydrochloric  acid  or  potassium  iodide  respectively  to  the 
corresponding  iodonium  hydroxide  solution,  itself  prepared  by  rubbing 
sodium  hydroxide  and  the  iodochloride  together  until  the  solid  dis- 
appears. W.  E.. 

Studies  in  Nitration.  II.  Melting-Point  Curves  of  Binary 
Mixtures  of  o-,  m-,  and  ^-Nitroanilines.  A  New  Method  for 
Determining  the  Composition  of  such  Mixtures.  J.  Bishop 
Tingle  and  H.  F.  Roelkeb  (./.  Amer.  Chem.  Soc,  1908,  30, 
822 — 828). — In  an  earlier  paper  (Tingle  and  Blanck,  Abstr.,  1907,  i, 
120),  an  account  was  given  of  the  nitration  of  some  iV^-substituted 
aniline  derivatives.  In  the  course  of  this  investigation,  a  simple 
method  was  required  for  the  determination  of  the  composition  of 
mixtures  of  the  isomeric  nitroanilines,  and  a  study  has  therefore  been 
made  of  the  curves  produced  by  plotting  the  melting  points  of  binary 
mixtures  of  these  substances  against  their  composition. 

In  the  case  of  the  mixtures  of  o-  and  m-,  and  of  m-  and  j^-nitro- 
anilines,  these  curves  are  comparatively  regular ;  they  fall  to  the 
eutectic  point  and  then  rise  to  the  melting  point  of  the  pure  com- 
pound. The  curve  for  mixtures  of  o-  and  jt?-nitroanilines,  however,  is 
very  irregular,  and  no  explanation  for  this  can  at  present  be  offered. 
The  curves  for  the  o-  and  m-,  and  m-  and  jp-compounds  can  be 
employed  for  determining  the  composition  of  such  mixtures  by  a 
simple  and  rapid  method  which  requires  very  little  material.  The 
results  are  usually  accurate  within  2%.  E.  G. 

Action  of  Sodium  Hyposulphite  on  Nitro-derivatives.  II. 
Alphonse  Seyewetz  and  Noel  (Bull.  Soc.  chim.,  1908,  [iv],  3, 
497—500.  Compare  Seyewetz  and  Bloch,  Abstr.,  1906,  i,  490).— It  has 
been  shown  previously  {loc.  cit.)  that,  when  nitro-derivatives  of  hydro- 
carbons are  heated  with  sodium  hyposulphite  solution  in  presence  of 
trisodium  phosphate,  there  is  a  partial  reduction  of  the  nitro-group 
with  the  formation  of  sulphonamates  of  the  type  B'NH'SOgNa.  This 
reaction  has  now  been  extended  to  the  dinitro-derivatives  of  aromatic 
hydrocarbons. 

o-Dinitrobenzene  is  not  readily  attacked  by  the  reagent,  but  yields  a 
little  o-phenylenediamine,  and  a  small  quantity  of  a  product  which 
appears  to  be  sodium  o-aminophenylsulphonamate.     w-Dinitrobenzene 
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furnishes  in  this  reaction  only  m-phenylenediamine.  l-Chloro-2  :4- 
dinitrobenzene  furnishes  1%  of  sodium  chloroaniinophenylsulphonamatej 
m.  p.  80 — 85°,  which  crystallises  in  colourless  leaflets,  is  readily 
soluble  in  alcohol  or  water,  but  insoluble  in  ether  or  light  petroleum. 
Sodium  hyposulphite  has  no  action  under  these  conditions  on  dinitro- 
toluene  or  dinitronaphthalene.  T.  A.  H. 

Electrolytic  Production  of  Nitrosobenzene.  O.  Dieffenbach 
(D.R.-P.  192519). — Although  nitrosobenzene  is  the  first  product  of 
the  electrolytic  reduction  of  nitrobenzene,  it  is  not  isolated  in  the 
ordinary  method  of  effecting  this  reaction  because  of  its  conversion 
into  azoxybenzene.  It  has  now  been  found  that  when  nitrobenzene  is 
reduced  in  neutral  electrolytes,  nitrosobenzene  is  obtained  in  good  yield. 
Two  litres  of  10%  sodium  sulphate  and  150  grams  of  nitrobenzene 
were  thoroughly  stirred  and  electrolysed  with  5  amperes  for  eight 
hours,  the  cathode  being  of  nickel  gauze,  whilst  the  anode  was  of  lead. 
On  distillation,  35 — 40  grams  of  nitrosobenzene  were  obtained. 

Other  sulphates,  such  as  those  of  magnesium  or  aluminium,  may 
be  used.  An  electrolytic  cell  with  a  diaphragm  may  be  employed, 
and  in  this  case  the  anode  and  cathode  solutions  are  repeatedly 
changed  during  electrolysis,  and  care  is  taken  that  both  solutions 
remain  neutral.  O.  T.  M. 

Amides  of  ^-Aminobenzenesulphonic  Acid.  P.  Gelmo  {J.  pr. 
Chem.,  1908,  [ii],  77,  369— 382).— The  action  of  acetylaniline-^- 
sulphonyl  chloride  on  ammonia  and  aromatic  amines  and  the  behaviour 
of  the  resulting  acetylaniline-;?-sulphonamides  towards  hydrolysing 
agents  have  been  studied  in  extension  of  Schroeter's  investigation 
of  the  acylanilinesulphonic  acids  and  the  action  of  acylaniline- 
sulphonyl  chlorides  on  diazo-salts  (Abstr.,  1906,  i,  415). 

Acetylaniline-jo-sulphonyl  chloride  reacts  with  aqueous  ammonia, 
aniline,  and  the  toluidines,  with  development  of  heat,  or  with  the 
naphthylamines  in  hot  alcoholic  solution,  forming  acetylaniline-jo- 
sulphonamides,  which  crystallise  in  glistening  leaflets,  and  are  stable 
towards  dilute  ammonia,  acids,  or  alkalis  at  the  ordinary  temperature, 
but  are  hydrolysed  on  prolonged  boiling  with  dilute  acids  or  alkalis, 
yielding  the  anilinesulphonamides,  or  by  hot  concentrated  acids 
or  alkalis,  forming  acetic  and  /?-sulphanilic  acids  and  the  corresponding 
amines.  The  hydrolysis  takes  place  most  easily  with  acetylaniline-jo- 
sulphonamide,  least  so  with  the  acetylaniline-^-sulphon-naphthylamides. 
The  aniline-jo-sulphonamides  crystallise  in  needles,  yield  crystalline 
hydrochlorides  and,  if  derived  from  aromatic  amines,  nitroso- 
derivatives;  they  also  form  diazo-salts,  from  which  azo-dyesare  obtained 
resembling  those,  such  as  Orange  II,  prepared  from  sulphanilic  acid. 

The  following  acetylaniline-^-sulphonamides,  NHAcCQH^'SOg'NHR, 
and  aniline-/>-sulphonamides,  NHg'C^jH^'SOg'NHR',  are  described ;  the 
temperatures  are  melting  points  : 

R  =  H,  219°;  Il'  =  H,  163°;  R  =  Ph,  214°;  R'  =  Ph,  200°; 
R  =  o-C7H7,  236°;  R'  =  o-C7H7,  132°;  ^  =  m-Q^n>j,  205°;  R'  =  m-C^H7, 
135°;  R  =  p-C7H7,  209°;  ^'  =  p-Q^^^,  109°;  R^a-CjoH^,  215°; 
R'  =  a-CioH^,  196°;  R  =  /3-CioH^,  212°;  ^'  =  ^-0^^^^^  203°.        G.  Y. 
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Some  Derivatives  of  2 :6-Dinitro-l  :3-dimethylbenzene-4- 
sulphonic  Acid.  William  J.  Karslake  and  W.  J.  Morgan  {J. 
Amer.  Chem.  Soc,  1908,  30,  828— 831).— 2  :  6-Dinitro-l  :  3-dimethyl- 
benzene-4-sulphonyl  chloride,  m.  p,  123°,  was  prepared  by  the  action 
of  phosphorus  pentachloride  on  the  potassium  salt  (Claus  and  Schmidt, 
Abstr.,  1886,  708).  The  anilide,  m.  p.  154°,  prepared  by  the  action  of 
the  sulphonyl  chloride  on  aniline,  forms  yellow  needles.  The  o-tolu- 
idide,  m.  p.  135°,  crystallises  in  white  needles.  By  the  action  of  the 
sulphonyl  chloride  on  benzene  in  presence  of  aluminium  chloride, 
2  :  Q-dinitro-1  :  3-dimethylpheny I  phenyl  sulphone,  m.  p.  178°,  is  produced, 
and  forms  large,  lustrous  plates.     On  oxidising  potassium  2  :  6-dinitro- 

1  : 3-dimethylbenzene-4-suiphonate  with  potassium  permanganate  and 
treating  the  product  with  phosphorus  pentachloride,  a  substance,  m.  p. 
127 — 128°,  was  obtained,  which  was  probably  an  impure  acid  chloride. 
By  the  action  of  ammonia  on  this  compound,  a  substance  was  produced 
which  crystallises  in  yellow  plates,  chars  at  about  290°,  and  is  probably 

2  : 4:-di7iitro-6-sulpho-ui-toluic  acid;  its  barium,  st7'ontium,  and  barium 
hydrogen  salts  are  described.  E.  G. 

Preparation  of  Pure  Indene.  Johannes  Boes  (Chem.  Zentr., 
1908,  i,  469;  from  Apoth.  Zeit.,  1907,  22,  1137).— The  isolation  of 
indene  from  the  nitrosite  by  treatment  with  water,  dilute  acids,  dilute 
alkalis,  or  by  dry  distillation  was  unsuccessful.  Reduction  by  means 
of  zinc  and  hydrochloric  acid  yielded,  instead  of  indene,  a  base 
apparently  without  aromatic  character,  which  was  volatile  in  steam, 
and  gave  a  crystalline  platinichloride  and  zincichloride.  From  the 
product  obtained  by  heating  a  benzene  solution  of  indene  with  metallic 
potassium  or  potassium  hydroxide,  only  polymerised  indene  could  be 
obtained.  J.  V.  E. 

Ketens.  VIII.  Preparation  of  Quinonoid  Hydrocarbons 
from  Diphenylketen.  Hermann  Staudinger  (Ber.,  1908,  41, 
1355 — 1363.  Compare  this  vol.,  i,  318). — Ketoketens  are  readily 
added  on  to  some  compounds  containing  the  ICi  N-  group,  yielding 
^-lactams,  for  example, 

cPh2:c:o  +  CHPh:NPh  -^  cph2<^^p'j^>NPh. 

Addition  to  a  carbonyl  group  also  occurs  when  an  olefine  double 
linking  is  adjacent  to  the  carbonyl  group,  as,  for  instance,  with  quinone 
and    dibenzylideneacetone.     The    ^-lactones    thus    formed,    such    as 

OIQgH^<C   Q  ^^QO,  are  readily  decomposed  when  heated,  yielding 

compounds  of  the  type  of  diphenylquinomethane  and  tetraphenylquino- 
dimethane.  The  reaction  appears  to  afford  a  fairly  general  method 
for  transforming  a  reactive  ICO  group  into  a  IC.'CPhg  group. 

Phenylcarbimide  and  phenylthiocarbimide  do  not  form  additive 
compounds  with  quinone  in  the  same  manner  as  diphenylketen. 

The  /3-lactone,  OICgH^^L-Q-i^CO,  separates  when  a  suspension  of 

quinone  in  dry  ether  is  added  to  a  solution  of  diphenylketen  in  light 
petroleum,  and  may  be  crystallised  from  hot  benzene,  ethyl  acetate,  or 
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acetone.  When  heated  it  decomposes  at  143°,  carbon  dioxide  and 
quinone  are  evolved,  and  a  reddish-brown  mass  is  left.  Diphenyl- 
quinomethane  (Abstr.,  1903,  i,  639)  is  readily  formed  when  the 
^-lactone  is  heated  under  reduced  pressure,  first  at  100°  and  afterwards 
at  110°.  Tetraphenylquinodimethane,  CPh2:C(.H4:CPh2  (Abstr.,  1904, 
i,  491),  is  formed  when  the  /3-lactone  is  heated  with  xylene,  but  a 
better  yield  is  obtained  when  a  xylene  solution  of  diphenylketen 
(2  mols.)  (or  diphenylketenquinoline)  and  quinone  (1  mol.)  is  boiled. 

Tetraphenylxyloquinodimethane,  CPb2!C(5H2Me2lCPh2,  is  obtained 
from  p-xyloquinone  and  diphenylketen.  It  crystallises  from  xylene 
in  red  needles  with  a  purple  lustre,  and  has  m.  p.  200°  (decomp.). 

Tetraphenyl a-naphthaquinodimethane, CgH4<^^.*  ^    ^    ii     , separates 

0(.L'xh2)*^xl 

from  benzene  as  a  light  yellow  powder,  m.  p.  262 — 263°,  but  orange- 
coloured  at  about  200°. 

When  diphenylketenquinoline  and  anthraquinone  are  heated  together 
at  190 — 200°,  carbon  dioxide  is  evolved,  and  a  colourless  product 
C40H28,  m.  p.  302—303°,  is  obtained.  J.  J.  S. 

New  Method  for  Preparation  of  Homologues  of  Naphtha- 
lene. Georges  Daezens  and  H.  Post  (Compt.  rend.,  1908,  146, 
933— 934).— Naphthyl  alkyl  ketones  (Posset,  Abstr.,  1897,  i,  75; 
1898,  i,  593),  like  the  phenyl  alkyl  ketones  (Abstr.,  1905,  i,  66),  are 
converted  quantitati v^ely  into  the  corresponding  hydrocarbon  by 
direct  hydrogenation  at  180°  in  the  presence  of  nickel,  obtained  by 
reducing  the  oxide  at  250°.  The  following  alkylnaphthalenes  were  thus 
prepared:  a-  and  ^-ethylnaphthalenes  from  a-  and  yS-acetylnaphthalenes 
respectively;  a-isobutylnaphthalene,  b.  p.  136 — 138°/11  mm.,  from 
a-isobutyrylnaphthalene,  is  a  mobile  liquid  with  an  odour  of  petroleum ; 
P-isobutylnaphthalene,  b.  p.  112 — 113°/6  mm.,  from  ^-tsobutyryl- 
naphthalene,  is  a  mobile  liquid  with  a  slight  odour.  M.  A.  W. 

Ketens.     IX.     Coloured  Hydrocarbons  from  Diphenylketen. 

Hermann  Staudinger  (Be?-.,  1908,  41,  1493 — 1500). — It  has  been 
shown  in  the  previous  communication  on  this  subject  (this  vol.,  i,  318) 
that  only  those  carbonyl  compounds  which  have  a  double  linking 
in  the  neighbouring  position  react  readily  with  ketoketens.  In 
agreement  with  this,  dibenzylideneacetone  forms  an  additive  compound 
with  diphenylketen  slowly  at  the  ordinary  temperature,  but  rapidly 

in  boiling  toluene  solution.    The  /5-lactone,  C0<~p~>C(CH:CHPh)2, 

formed  as  the  primary  product  cannot  be  isolated,  as  it  decomposes 
even  in  the  cold  more  rapidly  than  it  is  formed,  yielding  carbon 
dioxide  and  ac-diphenyl-y-diphenylmethylene-A'^^-pentadiene, 

•     cPh2:c(CH:cHPh)2. 

In  their  structure,  the  derivatives  of  ■y-methylene-A"^-pentadiene, 
CHgtC^nu-nxi^    formed   in   this   manner,    resemble   the    fulvenes, 

OTT'OT-T 
CHglC-^^p    *i     ,  and  may  be  termed  "acyclic  fulvenes."     Only  one 

acyclic   fulvene   has   been   previously   prepared    (Fellenberg,    Abstr., 


412  ABSTRACTS   OF   CHEMICAL  PAPERS. 

1904,  i,  961).  It  is  a  colourless  substance,  as  is  probably  also  the 
parent  y-methylene-A*^-pentadiene,  colour  appearing  in  this  group 
only  when  the  hydrogen  atoms  are  substituted  by  phenyl  groups ; 
the  acyclic  fulvenes  derived  from  diphenylketen  are  coloured,  but 
less  strongly  than  the  fulvenes,  which  is  in  analogy  to  the  fact  that 
diphenylfulvene  is  much  more  strongly  coloured  than  fulvene. 

The  acyclic  fulvenes  undergo  auto-oxidation,  but  to  a  less  degree 
than  the  fulvenes,  whilst,  in  agreement  with  Thiele  and  Biihner's 
observation  (A.bstr.,  1906,  i,  569)  that  only  hydrocarbons  with 
a  c2/c^opentadiene  grouping  can  be  reduced  by  aluminium  amalgam, 
the  acyclic  fulvenes  are  stable  towards  this  reagent. 

Di-jt?-cblorobenzylidene-,  dianisylidene-,  and  dicinnamylidene-acetones 
react  with  diphenylketen  in  the  same  manner  and  under  the  same 
conditions  as  does  dibenzylideneacetone ;  phorone  and  methyl  and 
ethyl  ketopentadienedicarboxylates,  on  the  other  hand,  react  with 
diphenylketen  only  at  high  temperatures  and  to  a  small  extent. 
Those  ketones  which  react  readily  with  diphenylketen  also  form 
coloured  additive  compounds  with  hydrogen  haloids  (Baeyer  and 
Villiger,  Abstr.,  1902,  i,  1189;  Baeyer,  Abstr.,  1905,  i,  281),  the 
capacities  for  the  two  reactions  disappearing  simultaneously.  These 
facts  are  opposed  to  Vorlander  and  Mumme's  view  that  the  capacity 
of  an  ethylene  linking  for  adding  on  hydrogen  haloids  is  diminished 
by  the  proximity  of  a  carbonyl  group  (Abstr.,  1903,  i,  495). 

ai-Diphenyl-y-diphenylmethylene-^°-^-pentadiene,  CgoHg^,  prepared  by 
boiling  dibenzylideneacetone  with  diphenylketen  in  toluene  solution, 
or  by  fusing  dibenzylideneacetone  with  diphenylketenquinoline, 
crystallises  from  ethyl  acetate  in  sulphur-yellow  needles,  m.  p. 
173 — 174°,  or  from  benzene  in  yellow  needles  containing  CgHg, 
which  is  lost  at  130°.  It  is  converted  into  resinous  products  when 
boiled  in  benzene  in  presence  of  air,  and  does  not  form  additive 
compounds  with  hydrogen  haloids,  but  yields  a  tetrabrornide, 

CPh2:C(CHBr-CHBrPh)2, 
which   crystallises    in   colourless    plates,   m.   p.    168*5 — 169°,    and    is 
stable  to  dry  bromine  in  chloroform  solution  or  to  permanganate  in 
acetone-benzene    solution,    but    reacts    readily   with    moist    bromine, 
forming  hydrogen  bromide  and  benzaldehyde. 

ae-Di-p-methoxyphenyl-y-diphenylmethylene-A^^-pentadiene, 
CPh2:C(CH:CH-C6H4-OMe)2, 
prepared  from  dianisylideneacetone  and  diphenylketen  or  its  quinoline 
additive  compound,  crystallises  in  yellow  needles  with  green  fluorescence, 
which  become  yellow  at  130°,  m.  p.  176-5— 177-5°. 

ae- Bi-'p-chlorophenyl-y- diphenylmethyleiu-^'^^-pentadiene^  CgQlIggCIg, 
m.  p.  195*5 — 196*5°,  crystallises  from  benzene. 

a^-Distyryl-y-diphenylmethylene-^"-^-pentadiene, 

cPh2:c(CH:cH-cH:cHPh)2, 

crystallises  from  benzene  in  yellow  prisms  (JCgHg),  or  from  glacial 
acetic  acid  or  ethyl  acetate  in  yellow  needles,  m.  p.  150 — 151°. 

Diphenylketenquinoline  reacts  with  methyl  ketopentadienedicarb- 
oxylate  at  140—150°,  with  the  ethyl  ester  at  150—160°,  and  with 
phorone  at  180 — 190°,  yielding  carbon  dioxide;  a  crystalline  product 
could  not  be  obtained.  G.  Y, 


ORGANIC   CHEMISTRY.  413 

Crystallography     of    some     Cyclic     Organic     Compounds. 

Franz  M.  Jaeger  (Zeitsch.  Kryst.  Min.,  1908,  44,  561 — 575).— 
Crystallographic  determinations  are  given  of  the  following  compounds  : 
o-Nitrosoacetanilide,  monoclinic  [a:b  :  c  =  0*8940  : 1  :  0*7295  ;  /8  = 
97°54'].  o-Nitroacetanilide,  monoclinic  [a:b:c  =  0*8935  : 1  :  1*9198  ; 
^=  96°9'].     2:4:  6-Triclilorobenzamide,  rhombic 

[a:6:c  =  0-5380:l  :1*5180]. 
Lupeone,  rhombic  [a  :  6  :c  =  0*8071  :  1  :  1*2248].  Cholestenone,  mono- 
clinic [a  :  6  :  c  =  0*8463  :  1  : 1  3538  ;  /8  =  104°44'].  /8-Phytosteryl 
acetate  tetrabromide,  monoclinic  [a:b  :c  =  2*4832  : 1  : 3*7797  ;  )3  = 
113°33i'].  6-Hydroxy-2  :  4-dimethylpyrimidine  (  +  2H2O),  monoclinic 
"a  :6:c  =  0-6815:1  :  1*0142;  y8  =  101°9']  ;  its  nitrate  is  triclinic 
_a:5:c  =  0*9323:l  :0*9951  ;  a  =  112°45j';  /8  ==  95"4f ' ;  y  =  78°5']. 
o-Nitrobenzoylpiperidide,  triclinic  [a:b  :c  =  1*3444  : 1  :  0*9672  ;  a  = 
10P34';  y8  =  95°591;  y  =  70°36'].  jt?-Nitrobenzoylpiperidide,  rhombic 
[rt:5:c=l*1128:  1  :0-9620].  Piperine,  monoclinic  [a  :  5  =  0*9837  : 1  j 
(3=  109°37f'].     1  :  3-Dichloro-4  :  5-dinitrobenzene,  tetragonal 

[a  :  c=  1  :  2*0306].  L.  J.  S. 

Bromination.  Julius  B.  Cohen  and  W.  E.  Ckoss  {Amer.  Chem. 
J.,  1908,  39,  431—432).  Solomon  F.  Agree,  J.  M.  Johnson,  and 
Sidney  Nirdlinger  {ibid.,  544—554). — Polemical.  A  question  of 
priority  (see  Proc,  1907,  23,  148;  this  vol.,  ii,  29). 

Action  of  Sodium  Hydroxide  on  Derivatives  of  Dithio- 
diglycollic  Acid  and  Diselenodiglycollic  Acid.  Gustav  Frerichs 
and  Edwin  Wildt  {Anrialen,  1908,  360,  105—127). — As  is  well 
known,  the  action  of  sodium  hydroxide  on  phenyl  disulphide  leads  to 
the  formation  of  thiophenol  and  benzenesulphonic  acid.  A  similar, 
simultaneous  reduction  and  oxidation  is  now  found  to  take  place  with 
the  arylamides  of  dithiodiglycollic  acid  ;  these  yield  the  corresponding 
thioglycoUamides  and  derivatives  of  thionoxalic  acid,  which  appear 
instead  of  the  sulphonic  acid.  Diselenodithioglycollamides,  on  the 
other  hand,  under  the  same  conditions,  yield  derivatives  of  selenoxalic 
acid,  but  together  with  selenodiglycollamides  instead  of  selenoglycoll- 
amides.  DithiodiglycoUarylamides  are  prepared  by  the  action  of 
hydrogen  peroxide  on  carbaminethioglycollarylamides  in  ammoniacal 
solution  (Beckurts  and  Frerichs,  Abstr.,  1  902,  i,  763).  The  prepara- 
tion of  diselenodiglycollarylamides  is  described  by  Frerichs  (Abstr., 
1903,  i,  609). 

When  moistened  with  alcohol  and  boiled  for  two  to  three  minutes 
with  20%  sodium  hydroxide  solution,  dithiodiglycollanilide  yields 
thioglycollanilide  and  thionoxanilide  (Reissert,  Abstr.,  1904,  i,  999), 
together  with  small  amounts  of  hydrogen  sulphide,  phenylcarbimide, 
thionoxanilic  acid,  and  aniline  thionoxanilate  (Reissert,  loc.  cit.), 
which  are  formed  by  decomposition  of  the  thionoxanilide.  When 
treated  with  hydrogen  peroxide  in  sodium  hydroxide  solution,  thion- 
oxanilide yields  oxanilide. 

Thionoxal-^-toluidide,  0(.H4Me-NH'CS-C0-NH-CpH^Me,  formed  to- 
gether with  thiogl3coll-;>-toluidide  from  dithiodiglycoU-jo-toluidide, 
crystallises  in  yellow  needles,   m.  p.   153 — 154°,  and  is  oxidised  to 
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oxal-jotoluidide  by  the  action  of  hydrogen  peroxide  in  sodium 
hydroxide  solution.  Thionoxal-o-toluidide,  crystallising  in  yellow 
leaflets  or  needles,  m.  p.  126°,  and  thionoxal-m-toluidide,  crystallising 
in  yellow  needles  or  leaflets,  m.  p.  88 — 89°,  were  obtained  in  the  same 
manner. 

Carhaminethioglycoll-'^-chloroanilide, 

C6H4C1-NH-CO-CH2-S-CO-NH2, 
prepared  by  successive  treatment  of  jo-chloroaniline  with  chloroacetic 
acid   and  potassium   thiocyanate,  separates  from   alcohol  in   crystals, 
m.  p.  174°  (decomp.).     Dithiodiglycoll-'p-chloroanilide, 

S2(CH2-C0-NH-C6H4C1)2, 
crystallises   from    alcohol    in    colourless    needles,    m.     p.     194 — 195°. 
Thionoxal-^-chloroanilide,  CgH^Cl-NH-CS-CO-NH-CeH^Cl,  forms  long, 
yellow  needles,  m.  p.  157 — 158°. 

Carba7ninetkioglycoll-{{/-cumidide, 

CgH^Mes-NH-CO-CHg-S-CO-NHg, 
prepared  from  i/r-cumidine,  chloroacetic  acid,  and  potassium  thio- 
cyanate, separates  from  alcohol  in  crystals,  m.  p.  171 — 172°  (decomp.). 
Dithiodiglycoll-^-cumidide,  S2(CH2*CO*NH*Cp,H2Meg)2,  separates  from 
glacial  acetic  acid  in  crystals,  m.  p.  194 — 195°.  Thionoxal-^-cumidide, 
C6H2Me3-NH-CS-CO-NH-C6H2Me3,  crystallises  from  alcohol  in  yellow 
needles,  m.  p.  179—180°. 

Thionoxal-p-phenetidide, 

OEt-CgH^-NH-CS-CO-NH-CgH^-OEt, 
is  obtained  in  crystals,  m.  p.  156 — 157°. 

The  following  naphfchyl  derivatives  were  prepared  in  the  same 
manner : 

Carhaminethioglycoll  -  a  -  naphthylamide,  0^311^202^28,  colourless 
needles,  m.  p.  165 — 166°  (decomp.).  Dithiodiglycoll-a-naphthylamide, 
C24H2AO2N2S2,  m.  p.  210 — 211°.       Thi(moxal-a-na2)hthylamide, 

yellow  needles,  m.  p.  184 — 185°.  Garhamineiliioglycoll-^-naphthyl- 
amide,  white  needles,  m.  p.  185 — 186°  (decomp.).  Dithiodiglycoll-fi- 
naphthylamide,  white  needles,  m.  p.  204 — 205°.  Thionoxal-^-naphthyl- 
amide,  yellow  needles,  m.  p.  184 — 185°. 

The  following  new  selenocyanoacetamides, 
NHR-CO-OHg-SeCN, 
diselenodiglycoUamides,     Se2(0H2*0O-NHR)2,     selenodiglycollamides, 
Se(OH2*00*NHR)2,  and  amides  of  selenoxalic  acid, 

NHR-OSe-00-NHE, 
are  described. 

R  =  Ph  :  selenodiglycollanilide,  white  needles,  m.  p.  198°;  selen- 
oxanilide,  red  needles,  m.  p.  139*5 — 140'5°.  Il  =  0gH4Me:  seleno- 
diglycoll-i>-toluidide,  m.  p.  217 — 218°;  selenoxal-p-toluidide,  red 
needles,  m.  p.  165 — 166°;  selenodiglycoll-in.-toluididey  white  needles, 
m.  p.  170 — 171°;  selenoxal-m-toluidide,  m.  p.  73 — 74°;  selenoxal-o- 
toluidide,  red  needles  and  leaflets,  m.  p.  131-5 — 132-5°.  Il  =  0gH401: 
diselenodiglycoll-^-chloroanilide,  yellow  needles,  m.  p.  172 — 173°; 
8elenodiglycoll-p-chloroa7iilide,  m.  p.  190 — 191°;  selenoxal-p-chloro- 
anilide,  yellowish-red  needles,  m.  p.  166°.  Il  =  0gH4'0Me:  sehno- 
cycmoacet-p-phenetididej  yellow  needles,  m.  p.    162 — 163°    (decomp.).; 
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diselenodiglycoll-^-phenetidide,  yellow  needles,  m.  jp.  161 — 162°;  seleno- 
diglycoll-^-phenetidide,  m.  p.  199 — 200°;  selenoxal-v-phenetidide,  red 
needles,  m.  p.  160 — 161°. 

Selenodiglycollanilide,  prepared  by  the  action  of  chloroacetanilide 
on  potassium  selenide,  is  identical  with  that  obtained  by  treating 
diselenodiglycollanilide  with  sodium  hydroxide.  G.  Y. 

9-Aminofl.uorene.  Julius  Schmidt  and  Hermann  Stutzel  (Ber.f 
1908,  41,  1243— 1252).— Schmidt  and  Mezger  (Abstr.,  1907,  i,  48)t 
have  shown  that  the  acetyl  derivative  of  9 -hydroxy fluorene  exists  in 
two  stereoisomeric  modifications.  9-Aminofluorene  studied  from  the 
same  point  of  view  is  found  to  exist  as  an  a-isomeride,  m.  p.  53 — 55°, 
and  as  a  ;8-isomeride,  m.  p.  about  123°  ;  these  form  identical  derivatives, 
excepting  in  the  case  of  the  compound  formed  with  phenylcarbimide. 

9-Aminofluorene  has  previously  been  described  by  Wegerhoff  as 
having  m.  p.  50—60°  (Annalen,  1889,  252,  37),  and  by  Kerp  (Abstr., 
1896,  i,  239)  as  m.  p.  161°. 

On  reducing  fluorenoneoxime  with  zinc  and  acetic  acid,  a  mixture  of 
the  two  modifications  is  produced,  m.  p.  50 — 80°,  which  is  separated  by 
fractional  crystallisation  from  light  petroleum  (b.  p.  50 — 70°).  The 
low  melting  a-9-aminofluorene  sepa^rates  first  in  splendid  colourless 
needles,  ra.  p.  53 — 55°,  and  dissolves  in  concentrated  sulphuric  acid 
with  a  green  coloration.  ^-9-Aminofluorene  crystallises  in  flocculent 
aggregates  of  minute  needles,  m.  p.  123°,  and  on  heating  with  solvents 
is  slowly  converted  into  the  a-modification. 

The  following  derivatives  may  be  prepared  from  either  isomeride. 
The  hydrochloride  forms  colourless  needles,  sparingly  soluble  in 
water;  the  nitrate  crystallises  in  needles,  m.  p.  180°  (decomp.) ; 
i\iQ  picrate  forms  yellow  needles,  which  become  brown  at  180°,  m.  p. 
240°;  ihQ  picrolonate,  CjgHj^N'CjQHgOgN^,  separates  in  orange-yellow 
needles,  which  become  green  at  210°,  m.  p.  265°  (decomp.).  The 
acetate  gives  colourless  needles,  m.  p.  260 — 261°;  the  benzoate  forms 
colourless,  silky,  glistening  needles,  also  m.  p.  260 — 261°;  indeed, 
these  two  compounds  are  remarkably  alike.  The  benzylidene  derivative 
forms  yellow  prisms,  m.  p.  141°. 

9-Fiuo7ylcarbamide,  Cj^Hg'NH'CO'NHg,  yields  colourless  crystals, 
which  do  not  melt  at  300°.     sjiai-Di-9-JluoryUhiocarbamide, 

CS(NH-C,3H,,)2, 
prepared  by  heating  aminofluorene  with  alcohol  and  carbon  disulphide, 
forms  colourless  crystals,  m.  p.  213°,  with  possibly  also  an  indication 
of  a  lower  melting  isomeride.  sjm-9-Fluorylphenylcarbamide,  obtained 
from  a-9-aminofluorene,  has  m.  p.  310°  (decomp.) ;  prepared  from  the 
/8-form,  it  has  m.  p.  340°  (decomp.).  E.  F.  A. 

Formation  of  Oarbodiphenylimide  from  Phenylcarb- 
imide. Robert  Stolle  (Ber.,  1908,  41,  1125 — 1126.  Compare 
Hofmann,  Abstr.,  1885,  774). — Phenylcarbimide  is  converted  into 
carbodiphenylimide  with  the  liberation  of  carbon  dioxide  when  heated 
in  sealed  tubes  at  180°.  The  same  product  is  obtained  when  triphenyl- 
i«ocyanurate  is  heated  at  300°.  During  the  preparation  of  the  latter 
compound  from  phenylcarbimide  and  potassium  acetate,  the  formation 

//2 
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of  an  acid,  m.  p.  220°,  was  observed,  the  investigation  of  which  is  in 
progress.  W.  H.  G. 

The  Iodine  Value  of  the  Phenols.  Ernest  Wake  and  Harry 
Ingle  (/.  Soc.  Chem.  Ind.,  1908,  27,  315— 316).— The  iodine  values  of 
certain  phenols  have  been  examined,  o-  and  /^-Polyphenols  liberate 
iodine  from  Wys's  solution,  but  not  meta-derivatives,  the  reaction 
affj^rding  a  test  for  the  position  of  the  hydroxy  1  group,  and  also  for 
^ifiipurities  in  meta-compounds.  a-Naphthol  liberates  iodine  from 
Wys's  solution,  but  j8-naphthol  does  not.  Free  phenols  absorb  iodine 
in  the  ring,  but  phenolic  esters  (benzoates)  do  not. 

The  jjroduct  of  the  action  of  Wys's  solution  on  yS-naphthol  forms 
feathery,  silky  needles,  m.  p.  87°,  which  dissolve  readily  in  alcohol, 
ether,  and  alkaline  solutions.     Analysis  points  to  the  formula 

CioH^I(OH)2.  A.  J.  W. 

Preparation  of  Arylsulphonyl  Derivatives  of  1:2-  and 
2  : 1-Aminonaphtholsulphonic  Acids.  Actien  Gesellschaft  fur 
Anilin- Fabrikation  (D.R.-P.  193099). — The  sulphonic  acids  of  the 
1  :  2-  and  2  :  l-aminonaphthols,  when  treated  with  jo-toluenesulphonyl 
chloride  in  alkaline  solution,  give  a  good  yield  (90 — 95%)  of 
diazotisable  /?-toluenesulphonyl  derivatives,  which  can  be  employed  in 
the  production  of  o-hydroxyazo-dyes. 

The  -i^-toluenesulphonyl  derivative  of  l-amino-/3-naphthol-4-sulphonic 
acid  is  precipitated  from  alkaline  solutions  by  acids,  and  melts 
indefinitely  at  150—160°.  G.  T.  M. 

Condensation  Products  of  Aliphatic  Aldehydes  with 
Phenol.  A.  I.  Lunjak  {J.  Russ,  Phys.  Chem.  Soc,  1908,  40,  466—470. 
Compare  Abstr.,  1904,  i,  495). — The  following  further  condensation 
products  have  been  prepared. 

Di-^hydroxydiphenylpropane,  02H5*CH(C(3H4*OH)2,  prepared  from 
phenol  and  propaldehyde,  crystallises  from  water  in  aggregates  of 
needles,  m.  p.  130°.  Its  dihenzoyl  derivative,  C2H5*CH(CgH4*OBz)2,  is 
deposited  from  alcohol  in  crystals,  m.  p.  146°.  Its  dimethyl  ether, 
C2H5*CH(CgH4'OMe)2,  crystallises  from  a  mixture  of  ether  and  alcohol 
in  rhombic  plates,  m.  p.  44°,  b.  p.  362-5— 364-5°/743-6  mm. ;  when 
oxidised  with  chromic  acid,  it  yields  di-j3-methoxybenzophenone  and 
anisic  acid. 

Di-^-hydroxydiphenylhutane,  (^^^{Q^^'OiH.)^,  prepared  from  phenol 
and  n-butaldehyde,  crystallises  from  water  in  long,  silky  needles,  m.  p. 
136°.  Its  dihenzoyl  derivative,  C4Hg(CgH4'OBz)2,  separates  from 
alcohol  in  crystals,  m.  p.  124°.  Its  dimethyl  ether,  C4Hg(CgH4'OMe)2, 
has  b.  p.  228-8— 229-3°/7  mm.,  D^  1-0690,  Df  1-0563,  D^"  1-0572,  and 
yields  di-j(?-methoxybenzophenone  and  anisic  acid  on  oxidation  with 
chromic  acid.  T.  H.  P. 

[1  : 2'-Dihydroxy-l' :  4'-dimethyldiphenylamine  and  its  Indo- 
phenol  Derivative.]  Leopold  Cassella  &  Co.  (D.R.-P.,  191863). 
— An  alkaline  solution  of  />-xylenol  and  p-aminophenol,  when  oxidised 
with  sodium  hypochlorite,  furnishes    the  sodium    salt   of   indophenol. 
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which,  when  liberated  with  acid  dissolved  in  hot  dilute  alcohol, 
separates  on  cooling  in  red  crystals,  m.  p.  154°.  1  :  ^ -Bihydroxy-V  :  4'- 
dimethyldiphenylamine^  HO'CgH^'NH'CgHgMeg'OH,  colourless,  m.  p. 
158°  is  obtained  from  the  indophenol  by  reduction  with  zinc  dust 
or  sodium  sulphide.  A  crystalline  sulphur  dye  is  obtained  by  heating 
in  aqueous  or  alcoholic  solution  either  1  : 2-dihydroxy-r  :  4'-dimethyl- 
diphenylamine  or  its  indophenol  with  sodium  sulphide  and  sulphur. 
The  sodium  salt  of  the  dye  separates  in  sparingly  soluble,  brown, 
metallic  crystals ;  the  free  acid  is  a  reddish- violet  precipitate ;  it 
dyes  unmordanted  wool  in  the  presence  of  sodium  sulphide  to  a  fast, 
deep  violet  shade.  G.  T.  M. 

Di-a-naphthyl  Selenide  and  Telluride.  Robert  E.  Lyons  and 
G.  C.  Bush  {J.  Amer.  Ghem.  Soc,  1908,  30,  831— 836).— The  work 
described  in  this  paper  was  undertaken  in  connexion  with  a  study  of 
the  periodic  relationship  in  the  oxygen  group  of  elements. 

Di-a-naphthyl  selenide,  Se(C3QH^)2,  m.  p.  114°,  obtained  by  heating 
selenium  with  mercury  di-a-naphthyl  (compare  Krafft  and  Lyons, 
Abstr.,  1894,  i,  448),  forms  lustrous,  pale  yellow  leaflets  and  decom- 
poses rapidly  on  exposure  to  air  and  light.  It  is  converted  by  bromine 
into  the  dibromide,  Se(CioH^).2Br2,  m.  p.  183°  (decomp.),  which  crystal- 
lises in  white  needles.  The  rfic/JoriWe,  Se(CjQH^)2Cl2,  m.  p.  130°,  forms 
colourless  prisms. 

Di-a-najihthyl  telluride,  Teif^-^^.^)^,  m.  p.  126*5°,  crystallises  in 
lustrous,  brownish-yellow  leaflets.  The  dibromide,  m.  p.  244°  (decomp.), 
crystallises  in  lemon-yellow  granules,  and  the  dichloride,  m.  p.  265°,  in 
colourless  granules. 

Diphenyl  telluride  dichloride,  Te{0 ^11^)^0] 2,  m.  p.  160°,  forms  long, 
white  prisms.  Di-;8-naphthyl  selenide  dichloride,  m.  p.  146°,  crystal- 
lises in  almost  colourless  leaflets. 

A  list  of  aromatic  sulphides,  selenides,  and  tellurides,  and  their 
halogen  additive  compounds,  is  given  together  with  their  m.  p's.  or 
b.  p's.,  and  shows  that  the  change  in  b.  p.  or  m.  p.  generally,  but  not 
always,  varies  directly  with  the  atomic  weight.  With  o-tolyl  sulphide, 
selenide,  and  telluride,  the  reverse  is  the  case,  these  substances  having 
m.  p's.  64°,  62°,  and  38°  respectively.  The  m.  p's.  of  the  halogen 
additive  compounds  are  very  irregular.  E.  G. 

Preparation  of  Benzyl  Alcohol  from  Benzaldehyde  and 
Potassium  Hydroxide.  Jakob  Meisenheimer  {Ber.,  1908,  41, 
1420 — 1422). — For  the  purification  of  benzyl  alcohol  obtained  by  the 
Cannizzaro  method,  Fischer  recommends  shaking  of  the  ethereal  extract 
with  a  solution  of  sodium  hydrogen  sulphite  before  drying  and  distil- 
lation. This  leads*  to  an  extensive  conversion  of  the  alcohol  into 
benzyl  ether  during  the  distillation  ;  this  is  due  to  the  presence  of  small 
quantities  of  sulphuric  acid.  The  defect  is  easily  remedied  by  washing 
the  ethereal  solution  with  an  alkali  hydroxide  after  the  treatment  with 
sodium  hydrogen  sulphite.  C.  S. 

"  Unsaponifiable  Matter  "  of  Laurel  Oil.  Hermann  Matthes 
and   Heinrich   Sander   (Arch.  Pharm.,    1908,  246,  165— 177).— The 
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chief  object  of  this  investigation  was  to  determine  the  nature  of  the 
resinous  unsaponifiable  matter,  which  various  investigators  have 
recorded  as  a  constituent  of  the  oil.  The  expressed  oil  used,  after 
being  freed  from  2*43%  of  volatile  oil,  had  the  following  constants  : 
acid  number,  9*4  ;  saponification  number,  200*9  ;  Reichert-Meissl  num- 
ber, 3*2  ;  Polenske  number,  2*8  ;  Hehner  number,  85*8  (corrected  for 
unsaponifiable  matter);  Hiibl  number,  82*2 — 82*4;  "real"  acetyl 
number,  5*108  ;  ** apparent"  acetyl  number,  15*33,  and  n^  1*4643. 

Eighty  grams  of  unsaponifiable  matter  were  obtained  from  8  kilos, 
of  oil,  and  this  was  found  to  consist  of  a  mixture  of  myricyl  alcohol 
with  the  following  substances  :  (1)  a  phytosterol,  Q^JS.^fi,'H.fi,  m.  p. 
132 — 133°,  which  crystallises  in  colourless  needles  and  furnishes 
a  crystalline  acetyl  derivative,  m.  p.  125°,  which  yields  an  amorphous 
dibromide,  m.  p.  130°;  (2)  laurane,  CgoH^g,  m.  p.  69°,  which  crystal- 
lises from  alcohol  in  slender  needles  and  is  readily  soluble  in  light 
petroleum,  benzene,  or  boiliDg  alcohol,  and  (3)  an  aromatic,  unsaturated 
oily  substance.  Laurane  may  be  identical  with  the  bryonane  found 
by  Etart  in  the  leaves  of  Bryonia  alba  {Ber.,  1892,  25,  287).  The 
colour  reactions  given  by  the  phytosterol  are  tabulated  in  the  original 
in  comparison  with  those  given  by  phytosterols  from  other  sources. 

T.  A.  H. 

Spongosterol,  the  Cholesterol  from  Suberites  domuncula. 
Martin  Henze  (Zeitsch.physiol.  CJiem.,  1908,  55,  427 — 432.  Compare 
Abstr.,  1904,  i,  410). — Spongosterol  forms  an  acetate,  m.  p.  124*5°, 
which  on  treatment  in  ethereal  solution  with  bromine  dissolved  in 
glacial  acetic  acid  yields  a  mowoJromo-derivative ;  this,  after  re- 
crystallisation  from  glacial  acetic  acid  and  alcohol,  melts  at  157°. 
On  reduction  of  this  substance  with  zinc  dust  and  glacial  acetic  acid, 
spongosteryl  acetate  is  regenerated.  Spongosterol  appears  to  be  a 
saturated  compound  of  the  formula  Cg^H^gO.  The  other  derivatives 
prepared  were  bromoacetylspongosterol,  m.  p.  171°  (by  the  action  of 
bromoacetyl  chloride),  spongosteryl  chloride,  m.  p.  91°  (by  the  action  of 
phosphorus  pentachloride),  (and  spongostene,  a  hydrocarbon  obtained 
from  spongosteryl  chloride  by  the  action  of  sodium  and  amyl  chloride. 

S.  B.  S. 

Preparation  of  Aromatic  Bthanolamiines.  Farbwerke  vorm. 
Meister,  Lucius  &  Bruning  (D.R.-P.  193634). — The  cyanohydrins  of 
the  aromatic  aldehydes  and  ketones  can  be  reduced  with  sodium 
amalgam  (4%  Na)  to  the  corresponding  ethanol  bases.  During  the 
reduction,  the  solution  is  maintained  as  far  as  possible  in  the  neutral 
condition  by  the  addition  of  dilute  acetic  acid.  In  this  way,  anilino- 
methylcarbinol  was  produced  from  benzaldehyde  cyanohydrin,  and  ob- 
tained as  a  colourless  oil  which  slowly  solidified  ;  hydrochloride,  soluble 
crystals,  m.  p.  176 — 177°,  and  ;;icra^e,  m.  p.  153 — 154°. 

Protocatechualdehyde  cyanohydrin,  C(.H4(OH)2'CH(OH)*CN,  reddish- 
brown  crystals,  m.  p.  100 — 105°,  on  reduction  in  the  foregoing  manner 
furnishes  dihydroxyphenylaminomethylcarbinol, 

C,H3(OH)2-CH(OH)-CH2-NH2, 
white  crystals,  m.  p.  191°.  G.  T.  M. 
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Preparation  of  Halogen  Derivatives  of  Alkyl  Carboxylates. 
Emanuel  Merck  (D.R.-P.  192035). — The  halogen  derivatives, 

R-C0-0-[CH2VX, 
of  the  alkyl  carboxylates  (where  X  is  a  halogen  and  R  a  hydrocarbon 
residue)    are    produced    by    condensing  the  monoalkyl    carboxylates, 
R'CO.2,  with  excess  of  the  dihalide  ethers,  X*[CH2]a;*X. 

y-Bromopropyl  benzoate,  Ph'CO*0'CH2*CH2*OH2Br,  colourless  oil, 
b.  p.  147 — 149^/6  mm.,  is  obtained  by  condensing  trimethylene 
bromide  and  dry  sodium  benzoate  at  170 — 180°. 

€-Bro7noamyl  benzoate,  Ph'C02*[CH2]4*CH2Br,  pale  yellow  oil,  b.  p. 
185 — 187°/5  mm.,  ^-bromoamyl  ^-nitrobenzoate, 

NO,.C,H,-C02-[CH2],-CH2Br, 
greenish-yellow  needles,  m.  p.  45 — 46°,  ebromoamyl  salicylate, 

OH-C6H4-C02-[CH2j4-CH2Br, 
b.  p.  193°/3  mm.,  and  3-bromoamyl  anisate, 

OMe-CeH4-002-LCH2]4-CH2Br, 
oil,  b.  p.  215 — 217°/3  mm.,  are  prepared  from  at-dibromopentane  and 
the  sodium  salt  of  the  corresponding  aromatic  acid  (benzoic,  salicylic, 
&c.).  G.  T.  M. 

Catalysis.  IV.  Catalysis  of  Imino-esters.  Ira  H.  Derby 
{Amer.  Chem.  J.,  1908,  39,  437— 473).— Stieglitz  (this  vol.,  ii,  167, 
168)  has  given  an  account  of  the  catalysis  of  imino-esters.  The 
present  paper  deals  with  the  experimental  work  on  which  his  con- 
clusions were  based. 

The  imino-esters  were  prepared  by  a  modification  of  Pinner's 
method.  Ethyl  iminobenzoate  has  b.  p.  101 — ^102°/11  mm.,  115°/ 
21-5  mm.,  and  219°/744-7  mm.  (decomp.),  n^o  1-5278,  and  is  soluble 
in  100  c.c.  of  water  to  the  extent  of  0'396  gram;  the  partition 
coefficient  between  water  and  carbon  tetrachloride  has  been  deter- 
mined at  23°.  Methyl  iminobenzoate  has  b.  p.  91-8°/ll  mm.  and 
106°/22  mm.,  oi^^  1"5430,  and  is  slightly  more  soluble  in  water  than 
the  ethyl  ester.  Propyl  iminobenzoate  has  b.  p.  121°/16  mm., 
^20  1-5173^  and  is  less  soluble  in  water  than  either  the  ethyl  or  the 
methyl  ester.  isoPropyl  iminobenzoate  has  b.  p.  102°/ 10  mm.  and 
114°/20  mm.,  n^^  1*5144,  and  dissolves  in  water  to  the  extent  of 
0-161  gram  in  100  c.c.  Methyl  vanitroiyninobenzoate,  m.  p.  50-6°,  is  a 
pale  yellow  solid,  which  is  very  slightly  soluble  in  water ;  the  aqueous 
solution  has  a  conductivity  4  x  10~^  at  25°. 

The  affinity  constants  of  the  esters,  the  velocity  of  decomposition 
of  their  hydrochlorides,  the  effect  of  temperature  and  of  excess  of 
hydrochloric  acid  on  their  velocity  of  decomposition,  and  the  velocity 
of  reaction  of  the  free  imino-esters  in  aqueous  solution  have  been 
determined  and  th#  results  are  tabulated.  E.  G. 

Resolution  of  Aminophenylacetic  Acid  into  Optically 
Active  Constituents.  Emil  Fischer  and  Oskar  Weichhold  {Ber., 
1908,  41,  1286— 1295).— The  Walden  rearrangement  has  been 
further  studied  in  the  case  of  optically  active  phenylacetic  acid,  in 
which  the  asymmetric  group  is  between  the  electronegative  phenyl  and 
the  carboxyl.       Aminophenylacetic  acid  can  be  resolved  by  means  of 
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the  quinine  and  cinchonine  salts  of  its  formyl  derivative  ;  previously, 
only  the  ^-form  had  been  obtained  by  Ehrlich  (this  vol.,  i,  268)  by 
partial  fermentation  of  the  racemic  compound.  The  active  acid  in 
presence  of  either  nitrous  acid  or  nitrosyl  bromide  is  so  rapidly 
racemised  that  no  pure  optically  active  products  could  be  isolated. 
The  near  position  of  the  phenyl  group  apparently  favours  racemisation 
in  this  case,  as  with  phenylalanine  under  like  conditions  there  is 
comparatively  little  change. 

d\-Formylaminophen^lacetic  acid,  CHO'NH'CHPh'COgH,  crystallises 
in  stellar  aggregates  of  microscopic  needles,  which  sinter  at 
176 '5°,  m.  p.  180°  (corr.  decomp.).  The  cinchonine  salt  of  the 
Z-formyl  compound  crystallises  out  first  in  well-formed,  colourless,  often 
centimetre-long  prisms.  l-Formylaminophenylacetic  acid  crystallises 
in  microscopic,  thin  plates  from  water,  or  in  bunches  of  tiny  needles 
from  alcohol,  m.  p.  190°  (corr.  decomp.),  and  has  [ajo  -  25y'8°.  To 
purify  the  (^-compound,  the  quinine  salt  is  first  isolated  in  silky, 
glistening,  colourless  needles;  the  cZ-acid  has  [aj^  +259*4°;  the 
formyl  compounds  are  hydrolysed  by  heating  with  10%  hydrobromic 
acid. 

^-Arainophenylacetic  acid  (compare  Ehrlich,  loc.  cit.)  has  m.  p. 
305 — 310°  (corr.),  dissolves  in  70  parts  of  hot  water  and  207  parts 
at  25°,  and  has  [aj^  -  157*8°.  The  hydrobromide  and  hydrochloride 
form  large,  colourless  needles,  the  latter  have  m.  p.  246°  (corr.  decomp.). 
The  ethyl  ester  is  an  oil,  but  forms  a  hydrochloride,  m.  p.  203°  (corr.), 
a]"^  +  88*95°.  d-Aminophenylacetic  acid  has  similar  properties ; 
>]^^  +157*9°. 

By  the  action  of  nitrous  acid,  inactive  mandelic  acid  was  obtained 
equally  from  the  racemic  or  the  active  acids.  Similarly,  in  the  case  of 
the  ethyl  ester,  only  very  feebly  active  products  resulted;  better 
results,  however,  are  indicated  by  the  use  of  the  amyl  ester. 

E.  F.  A. 

Synthesis  of  Polypeptides.  XXIV.  Derivatives  of  2  :  5-Di- 
iodo-^tyrosine.  Emil  Abderhalden  and  Markus  Guggenheim 
(Ber.,  1908,  41,  1237— 1243).— Polypeptides  containing  iodine  sub- 
stituted tyrosine  are  of  considerable  interest  on  account  of  their  wide 
distribution  in  the  organic  skeleton  of  Anthozoa.  lodogorgonic  acid, 
derived  from  coral,  has  been  shown  by  Wheeler  and  Jamieson  (Abstr., 
1906,  i,  350)  to  be  identical  with  2  :  5-di-iodotyrosine. 

2  :  5-Di-iodo-\-tyrosine,  prepared  by  the  action  of  iodine  on  Z- tyrosine, 
derived  from  silk  fibrin,  by  Wheeler  and  Jamieson's  method,  has 
m.  p.  213°  (corr.),  and  [a]iy  +2*27°  in  dilute  ammonia  and  [a]^  +2*89° 
in  4%  hydrochloric  acid.  Di-iodotyrosine  methyl  ester  hydrochloride, 
formed  by  the  action  of  dry  hydrogen  chloride  on  a  suspension  of 
the  acid  in  methyl  alcohol,  forms  colourless  needles,  decomp.  210*9° 
(corr.) ;  the  corresponding  nitrate  crystallises  in  long  needles.  The 
free  ester  crystallises  in  glistening  plates,  decomp.  192°  (corr.). 

Coupled  with  chloroacetyl  chloride  in  chloroform  solution,  it  yields 
chloroacetyldi-iodotyrosine  methyl  ester ;  this  forms  tiny,  prismatic 
needles,  which  sinter  at  146°,  m.  p.  149°  (corr.).  Chloroacetyldi-iodo- 
tyrosine]    CH2Cl-CO-NH-CH(C02H)-CH2-C6H2l2-OH,     obtained     on 
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hydrolysis  of  the  ester  with  sodium  hydroxide,  crystallises  in  prismatic 
needles  arranged  in  stellar  aggregates,  which  become  brown  at  218°, 
decomp.  221°  (corr.).  Glycyl-2,  -.b-di-iodotyrosine,  prepared  either  by 
the  action  of  aqueous  ammonia  on  chloroacetyldi-iodotyrosine  or  by 
that  of  iodine  on  glycyl-^-tyrosine,  has  decomp.  232°  (corr.),  and 
[a]^'  +  51-20°  to  +  52-69°.  The  hydrochloride  of  the  methyl  ester  forms 
minute  needles,  decomp.  185°  (corr.).  Glycyldi-iodotyrosine  methyl 
ester  sinters  at  85-5°,  decomp.  130°  (corr.).  E.  F.  A. 

The  Degradation  of  Carboxylic  Acids  in  the  Animal 
Body.  VI.  Ernst  Friedmann  {Beitr.  chem.  Physiol.  Path.,  1908, 
11,  304 — 307). — The  conversion  of  tyrosine  into  homogentisic  acid  in 
alcaptonuric  individuals  can  only  be  explained  by  a  change  of  position 
of  the  hydroxyl  group  in  relation  to  the  acid  group  in  the  benzene 
ring.  Zincke,  Auwers,  and  Bamberger  have  shown  that  such  a  change 
can  take  place  in  the  case  of  the  methyl  group  in  certain  quinol 
derivatives.  It  is  suggested  that  quinol-like  substances  can  be  formed 
as  intermediate  products  between  tyrosine  and  homogentisic  acid,  and 
that  a  wandering  of  the  acetic  acid  group  can  take  place. 

OH      CH2-C02H 


CH2-CH(NH2)-C02H         \/  OH 

/\ 

->    ■  ll      11  -^ 


) 


CHs'COjH 


\/ 


I  II  OH 

OH  O  ^^ 

(I.)  (II.)  (III.) 

To  test  this  hypothesis,  ethyl  ^-hydroxylaminophenylacetate  has 
been  prepared.  This  substance  should,  by  the  Bamberger  reactions, 
be  convertible  into  substances  of  formulae  II  and  III.  It  was  obtained 
by  reducing  the  ethyl  /)-nitrophenylacetate  in  alcoholic  solution  with 
zinc  dust  and  aqueous  ammonium  chloride.  It  melts  at  64-5°,  and 
gives,  after  treatment  with  sulphuric  acid,  the  typical  quinol  reactions. 

S.  B.  S. 

Preparation  of  Anthroxanic  Acid.  Kalle  &  Co.  (D.R.-P. 
191855). — o-Nitromandelic  acid,  when  reduced  with  sufficient  zinc 
dust  and  ammonium  chloride  to  furnish  the  nitroso-derivative,  gives 
rise  to  a  moderately  soluble  acid,  which  melts  at  130 — 135°,  and  at 
higher  temperatures  evolves  carbon  dioxide  and  furnishes  a  certain 
amount  of  isatin.  This  product  is  not  identical  with  nitrosomandelic 
acid,  for,  unlike  the  latter,  it  is  transformed  by  treatment  with 
aqueous  sodium  hydroxide  into  sodium  anthroxanate,  this  reaction 
being  indicated  by  a  change  in  the  colour  of  the  solution  from  violet 
to  light  yellow.  On  acidifying  this  liquid,  the  anthroxanic  acid 
separates  in  white,  sandy  crystals.  O.  T.  M. 

Preparation  of  Methylenecitryloxytoluic  Acids.  Farben- 
FABRiKEN  VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  193114.  Compare 
Abstr.,  1907,  i,  1045).— The  products  of  the  action  of  methylene- 
citryl  chloride  on  the  hydroxytoluic  acids  have  the  same  valuable 
therapeutic  properties  as  methylenecitrylsalicylic  acid.     The  conden- 
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sation  is  effected  in  an  anhydrous  medium,  for  instance,  benzene  or  chloro- 
form in  the  presence  of  a  tertiary  base,  such  as  quinoline  or  dimethyl- 
aniline,  or  the  alkali  salt  of  the  acid  may  be  condensed  with  the 
chloride.  The  following  compounds  were  prepared  :  methylenecitryl- 
oxy-^-toluic  acid,  colourless  crystals,  soluble  in  alcohol,  ethyl  acetate,  or 
ether,  insoluble  in  water  or  petroleum,  m.  p.  175 — 178°;  methylene- 
citryloxy-m-toluic  acid,  m.  p.  179°;  7nethyleneeitryloxy-o-toluic  acid, 
m.  p.  170°;  7nethylenecitryloxy-o-toluic  acid,  m.  ip.  170 — 175°.  The  last 
three  melt  indefinitely  with  decomposition.  G.  T.  M. 


Action  of  Magnesium  Phenyl  Bromide  on  the  Second 
Methyl  Ester  of  jo-Dimethylamino-o-benzoylbenzoic  Acid. 
J.  Pekard  (Compt,  rend.,  1908,  146,  934— 936).— Adopting  the 
method  employed  by  Meyer  (Abstr.,  1904,  i,  747)  for  preparing  the 
methyl  ester  of  the  tautomeric  form  of  o-benzoylbenzoic  acid  (Haller 
and  Guyot,  Abstr.,  1901,  i,  146),  the  author  has  prepared  a  second 
methyl  ester  of  p-dimethylamino-o-benzoylbenzoic  acid.  The  new 
methyl  ^-dimethylamino-o-henzoylbenzoate,  m.  p.  116°,  crystallises  in 
large,  silky  leaves,  readily  soluble  in  benzene,  sparingly  so  in  ether  ; 
the  isomeride  prepared  by  Haller  and  Guyot  (Abstr.,  1894,  i,  602) 
has  m.  p.  118°  (those  authors  there  gave  128°).  The  new  methyl  ^-di- 
methylamino-o-benzoylbenzoate  reacts  with  magnesium  phenyl  bromide 

to  form  the  compound  OH-CPh<^6^i>CPh-C6H4-NMe2,  m.  p.   194° 

(uncorr.),   which  is  also  similarly  obtained  from  the  isomeric  methyl 
ester,  m.  p.  118°  (Abstr.,  1906,  i,  755).  M.  A.  W. 


Fixation  of  Hydrogen  Cyanide  by  Benzoylacrylic  Acid. 
J.  BouGAULT  {Compt.  rend.,  1908,  146,  936— 937).— Benzoylacrylic 
acid  (this  vol.,  i,  179,  269)  combines  with  hydrogen  cyanide  to  form 
a-cyano-j8-benzoylpropionic  acid,  COPh*CH2*CH(CN)'C02H,  identical 
with  cyanophenacylacetic  acid  (Klobb,  Abstr.,  1894,  i,  592  ;  1896, 
i,  126);  the  m.  p's,  of  the  hydrated  and  anhydrous  acids  are  70°  and 
103°  respectively  (Klobb  gives  69°  and  99—100°),  and  on  reduction 
with  sodium  amalgam  the  acid  yields  the  corresponding  hydroxy- 
acid,  a-cyano-y-hydroxy-y-phenylbutyric  acid, 

OH-CHPh-CH2-CH(CN)-C02H, 

which  is  readily  converted  into  the    lactone,   CH2<C nirPh '^^' 

m.  p.   132°. 

When  a-cyano-j8-benzoylpropionic  acid  is  hydrolysed,  it  is  converted 
into  the  corresponding  dibasic  acid,  a-carboxy-)8-benzoylpropionic  acid 
(^-benzoyk'sosuccinic  acid),  COPh*CH2*CH(C02H)2  (Kues  and  Paal^ 
Abstr.,  1886,  354);  this  acid  has  m.  p.  174°  (Kues  and  Paal  give 
178 — 179°),  and  on  reduction  with  sodium  amalgam  furnishes  the 
lactone  of  a-carhoxy-y-hydroxy-yphenylbutyric  acid^ 

CHPh<^!l^^>CH-C02H, 

m.  p.  106°.  M.  A.  W. 
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Santonin.      Joseph    Klein     {Ber.,     1908,    41,  1094—1095).— 

Polemical.     A  reply  to  Wedekind  (this  vol.,  i,  183.  Compare  Abstr., 
1907,  i,  421).  W.  R. 


Theory  of  Indicators  and  the  Reactions  of  Phthaleins  and 
their  Salts.  Salomon  F.  Ackee  (Amer.  Chem  J.,  1908,  39, 
528 — 544). — A  continuation  of  the  controversy  with  Stieglitz. 

The  theory  of  indicators  proposed  by  Stieglitz  (Abstr.,  1904,  ii,  17) 
is  criticised,  and  it  is  pointed  out  that  the  quinone  hypothesis  alone  is 
inadequate.  In  the  case  of  such  compounds  as  the  salts  of  phenol- 
phthalein  and  aurin,  the  chief  source  of  colour  is  not  the  quinone 
complex,  but  the  phenol  salt  of  a  quinone  compound,  or  a  quinone- 
phenoxide  group,  which  may  exist  in  two  forms, 

-  + 

(Hb-C,H,)(K0-C,H,)C:0,H,:O  and  HO-C,H,-9-_9,H,-OK, 

6       4 

in  equilibrium,  and  the  change  from  one  to  the  other,  or  a  corresponding 
movement  of  ions,  is  probably  connected  with  the  colour  changes. 
Again,  in  the  case  of  rosaniline  and  similar  compounds,  the  principal 
cause  of  the  colour  is  not  the  quinone  group,  but  the  double  compound 
(or  "quinaminone")  formed  by  the  inter-  or  intra-molecular  union 
of  the  quinone  complex  with  the  free  aniline  (or  phenylammonium 
hydroxide)  groups  of  the  dye.  Evidence  is  brought  forward  in  support 
of  these  views.  In  all  cases,  a  small  amount  of  colour  is,  of  course,  due  to 
the  quinone  group,  since  all  quinones  are  somewhat  coloured.     E.  G. 


Preparation  of  Aldehydes  from  Aromatic  Compounds  con- 
taining the  Group  C3H5  by  Oxidation  with  Ozone.  Edward 
Charles  Spurge  (D.E.-P.  192565). — A  stream  of  ozonised  air  is  passed 
through  a  mixture  of  75  parts  of  ^soeugenol,  50  parts  of  sodium 
hydrogen  sulphite  solution,  and  fifty  parts  of  water.  Additional 
sulphite  is  added  from  time  to  time.  The  soluble  vanillin  bisulphite 
is  produced.  isoSafrole  and  anethole  are  similarly  oxidised  to  piperon- 
aldehyde  and  anisaldehyde.  G.  T.  M. 


Preparation  of  the  Cyclic  Carbonate  of  Protocatechuic 
Acid.  Hermann  Pauly  (D.Pv.-P.  190788). — Piperonaldehyde  is  con- 
verted into  protocatechualdehyde  by  successive  chlorination  and 
hydrolysis  with  water.  In  the  first  step  of  the  process,  to-dichloro- 
piperonaldehyde  is  produced,  which  then  reacts  with  2  mols.  of  water. 
By  treating  this  suftstance  with  only  1  mol.  of  water,  the  two  chlorine 
atoms  of  the  side-chain  are  replaced  by  one  of  oxygen,  and  the  cyclic 
carbonate  of  protocatechualdehyde  (Abstr.,  1907,  i,  709)  is  produced. 
This  product  forms  colourless  triclinic  crystals,  m.  p.  122°,  and  b.  p. 
I6O713  mm.  and  2897760  mm.  The  removal  of  chlorine  is  efPected 
by  heating  dichloropiperonaldehyde  with  anhydrous  oxalic  acid  at 
120 — 130°,  concentrated  formic  acid  at  80 — 90°,  or  succinic  acid  at 
160—170°.  G.  T.  M. 
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Condensation  Products  of  Cyclic  Ketones  with  Aromatic 
Aldehydes.  Otto  Wallach,  H.  Mallison,  and  K.  Martius 
{Chem.  Zentr.,  1908,  i,  637—639;  from  Nachr.  K.  Ges.  Wiss. 
Gottingen,  1907,  399—405). — With  the  object  of  verifying  some 
observations  on  the  condensation  of  terpene  ketones  with  benzaldehyde, 
the  authors  have  investigated  the  behaviour  of  cyclic  ketones  on 
condensation  with  aromatic  aldehydes.  It  is  found  that  condensation 
does  not  take  place  with  pure  ortho  substituted  ketones ;  indeed,  this  is 
a  method  of  purification  from  other  ketones.  The  spacial  configuration 
of  the  molecules  appears  to  influence  the  possibility  of  condensation. 
Considerable  difference  is  observed  in  the  behaviour  of  the  three 
nitrobenzaldehydes  :  m-nitrobenzaldehyde  condensing  very  readily,  the 
jt?-compound  with  some  difficulty,  whilst  the  o-compound  does  not 
condense  at  all,  although  o-chlorobenzaldehyde  gives  the  reaction. 
The  conditions  under  which  condensation  is  carried  out  play  an 
important  part  in  determining  the  nature  of  the  resulting  product ; 
thus  benzaldehyde  in  very  dilute  aqueous  solution  in  presence  of  excess 
of  ketone  gives  in  some  cases  the  first  product  of  condensation,  the 
aldol.  From  benzaldehyde  and  c^/cZohexanone,  the  monoaldol,  m.  p. 
101 — 102°,  and  the  dialdol,  m.  p.  161 — 162°,  have  been  prepared;  also 
from  inactive  1  :  3-methy\cyclohexa,none,  the  jnonoaldol,  m.p.  106 — 107°, 
and  from  1  : 4-methylc?/cZohexanone,  the  monoaldol,  m.  p.  127°. 
Active  and  inactive  1  :  S-methylc^/c^ohexanone  behave  differently, 
the  latter  only  giving  a  well-defined  aldol.  In  some  oases,  it  is  found 
that  condensation  takes  place  more  readily  in  presence  of  excess  of 
formic  acid  or  acetic  anhydride  than  with  alkaline  alcoholic  solutions ; 
dilute  potassium  cyanide  solution  may  also  be  used  instead  of  sodium 
hydroxide.  Generally,  the  condensation  products  are  yellow  to  orange 
in  colour,  and  dissolve  in  concentrated  sulphuric  acid,  exhibiting 
colour  changes  apparently  dependent  on  the  nature  of  the  aldehyde 
employed.  A  table  of  the  melting  points  of  65  condensation  products 
is  appended.  J.  V.  E. 

Mesitylenetrialdehyde  (1:3: 5-Trimethylalbenzene).  Jean 
BiELECKi  {Bull.  Acad.  Sci.  Cracow,  1908,  29 — 32). — The  oxidation 
of  mesitylene  with  chromic  anhydride  in  presence  of  acetic  anhy- 
dride and  sulphuric  acid  (compare  Thiele  and  Winter,  Abstr.,  1900, 
i,  500)  yields  tnesitylenetrialdehyde  hexa-acetate,  C^Hg[CH(OAc)2]3, 
slender  needles  from  methyl  alcohol,  m.  p.  125 — 126°  (corr.).  When 
boiled  with  4%  hydrochloric  acid,  it  yields  inesitylenetrialdehyde,  m.  p. 
94°.     No  analysis  of  this  compound  was  made. 

Tetra-o)-chloro-m.-xylene,  CgH4(CHCl2)2»  was  prepared  by  the 
action  of  chlorine  on  boiling  m -xylene  in  presence  of  aluminium 
chloride,  extracting  with  alcohol,  and  boiling  with  animal  charcoal. 
It  forms  slender,  silky  needles,  m.  p.  223—223-5°  (corr).     A.  J.  W. 

Terpenes  and  Ethereal  Oils.  XC.  Otto  Wallach  {Annalen, 
1908,  359,  2Q52—SQ).—Traneformation  ofSahina  ketone,  and  a  Syiithesis 
of  a-Phellandrene. — New  methods  of  preparing  sabina  ketone  are  given  : 
(1)  from  sabinene  by  oxidation,  and  (2)  from  sodium  sabinenate  by 
oxidation.    Sabina  ketone  differs  from  nopinone  by  being  more  soluble 
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in  water  and  solidifying  more  readily,  forming  prismatic  crystals, 
m.  p.  17°.  Once  solidified,  it  is  a  solid  at  the  ordinary  temperature, 
but  readily  remains  liquid,  having  b.  p.  218—219°,  B^'  0-9555, 
[ajo  -  24°41',  Tip  1'4704.  The  semicarbazone  is  very  readily  soluble  in 
alcohol,  from  which  it  separates  in  a  gelatinous  form,  m.  p.  135 — 137° 
(compare  Semmler,  Abstr.,  1902,  i,  550);  from  dilute  methyl  alcohol, 
it  separates  in  hard  crystals,  m.  p.  141 — 142°.  Oxalic  acid  decomposes 
this  semicarbazone,  giving  substantially  unaltered  sabina  ketone; 
sulphuric  acid  yields  isopropylci/cZohexenone,  only  a  trace  of  the  hydro- 
carbon, CgHj^,  mentioned  by  Semmler  (loc.  cit.)  being  observed. 
When  heated  with  dilute  sulphuric  acid,  sabina  ketone  gives  a  yellow 
oily  product,  from  which  isopropylc^/c^ohexenone  is  separated  by  distil- 
lation with  steam.    Sabina  ketone  isomerises  under  the  influence  of  acids, 

chiefly   forming    l-isojyropyl-A^'CjclohexenA-one,    0=:<^      ^-CHMcg, 

semicarhazoiie,  m.  p.  170°,  and  this  changes  further  to   l-isopropyl-A^- 

c?/c^ohexen-4-one,  0=<^      ^-CHMeg,  semicarbazone,  m.  p.  180°. 

[With  Richard  Heyer] — When  a  solution  of  sabina  ketone  in  a 
mixture  of  alcohol  and  ether  is  saturated  with  dry  hydrogen  chloride, 
the  compound,  CgHj^OCl,  is  obtained,  which  separates  from  ether  in 
clear,  prismatic  crystals,  m.  p.  77 — 78°.  In  glacial  acetic  acid  solution, 
dry  hydrogen  chloride  forms  the  compound,  CigHggOClg,  which 
crystallises  from  ethyl  acetate,  m.  p.  124°.  Hydrogen  chloride  may 
be  removed  from  the  monochloride,  m.  p.  77 — 78°,  in  both  possible 
ways,  giving  ^sopropyl-Al-c?/c^ohexenone  and  4-isopropylidenec2/c^o- 
hexenone  (Trans.,  1907,  91,  1746),  which  were  both  identified  by  their 
semicarbazones.  isoPropyl  A^-c^c^ohexenone,  when  warmed  with 
mineral  acids,  undergoes  a  change  to  i^opropyl- ^^-cjclohexenone,  b.  p. 
217— 221°,[a]i,  +  2T5°,  D^'' 0-947,  yi'il'i^QI.  Treated  with  magnesium 
methyl  iodide,  isopropyl-A^-hexenone  yields  a-phellandrene  together 
with  small  quantities  of  an  alcohol,  b.  p.  208—211°,  D^^  0-9230, 
7ilfl'4760  ;  this  is  the  first  synthesis  of  phellandrene  from  a  substance 
containing  a  smaller  number  of  carbon  atoms  : 

0=/-Vc,H,->^^J^\/     VC3H7  ->  CH3-^     VCsH^. 


J.  V.  E. 

Terpenes  and  Ethereal  Oils.  XCI.  Otto  Wallach  {Annalen, 
1908,  359,  287—316.  Compare  Abstr.,  1907,  i,  lO^l). —Isomeric 
Hexacyclic  Hydrocarbons^  C^H^g. — The  author  reviews  the  characteristic 
reactions  of  I  and  II  of  the  following  four  isomeric  substances,  and 

gives  further  that  I,  by  moderate  oxida- 

Y    3       \\"^        |-S[3       |-"-3    tion  with  potassium  permanganate,  yields 

y^\      /\      /\     /\     a  glycol,  m.  p.  67°,  which  when  warmed 

I  I  I  I  ^i  I  I  "I  |l  I  IV  I  with  acid  is  converted  into  1-methyl- 
\/     \/     \/     \-^     C2/c^ohexan-2-one. 

The  nitrosochloride,  m.  p.  127°,  from 

II  readily  loses  hydrogen  chloride,  forming  an  aldoxime^  crystallising 
from  light  petroleum,  m.  p.  97 — 99°,  and  this  yields  a  benzoyl 
derivative,   m.  p.   101 — 102°.     When  warmed   with  acids,  the  oxime 
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gives  tetrahydrobenzaldehyde.  Hydrogen  chloride,  passed  into  a 
glacial  acetic  acid  solution  of  methylenecj/c^ohexane,  produces  a  chloride^ 
b.  p.  151 — 152°.  When  heated  with  a  mixture  of  glacial  acetic  acid  and 
sulphuric  acid,  the  acetate  is  produced.  Methyl- A^-c^/c^ohexene  has  been 
prepared  from  l-methyl-l-cycZohexanol  by  the  action  of  anhydrous 
zinc  chloride;  it  has  b.  p.  111—112°,  D20  0*811,  <  1-44^6.  Further,  to 
characterise  this  substance,  it  was  oxidised  with  permanganate,  whereby 
a  volatile  and  a  non-volatile  product  were  obtained.  The  former 
readily  gives  a  sparingly  soluble  semicarbazone,  crystallises  from 
methyl  alcohol,  m.  p.  202 — 203°,  and  is  probably  identical  with  the 
compound,  CyHjoO,  prepared  by  the  oxidation  of  A^-c^c^ohexeneacetic 
acid  (Abstr.,  1906,  i,  176).  The  non-volatile  product  contains  1-methyl- 
c2/c^ohexan-l  :  2-diol,  which  separates  from  ether  in  small  crystals, 
m.  p.  67°,  also  8-acetylvaleric  acid,  and  probably  adipic  acid. 

This  new  glycol,  m.  p.  67°,  is  decomposed  by  warming  with  con- 
centrated oxalic  acid  solution  or  dilute  sulphuric  acid,  giving  1-methyl- 
2-c2/c/ohexanone,  which  is  identified  by  converting  to  the  semi- 
carbazone. When  the  glycol  (m.  p.  67°)  from  methyl-A^-c^/c^ohexene  is 
ground  together  with  the  glycol  (m.  p.  76 — 77°)  from  methylenec^c^o- 
hexane,  the  mixture  becomes  semi-fluid  at  the  ordinary  temperature.  The 
nitrosochloride  from  l-methyl-A^-c?/c?ohexene  was  prepared  and  treated 
with  sodium  methoxide,  whereby  a  solid  and  a  liquid  product  were 
OPH  obtained.  The  solid  portion  is  the  methoxyl-oxime 
/     \/  2     (annexed  formula),  which  crystallises  from  light  petro- 

\ /XpH         leum  in  small  plates,  m.  p.  64 — 65° ;  it  gives  a  benzoyl 

IVOTT       ^        derivative,  crystallising  from  dilute  methyl  alcohol 

^^^  in  leaflets,  m.  p.  97—98°.     The  liquid  portion  yields 

on  extraction  with  ether  a  liquid  which  forms  a  solid  sodium  derivative, 

and  this  on  benzoylatiou  gives  two  products,  one  sparingly,  the  other 

easily,  soluble  in  ether.     The  readily  soluble  substance  is  the  henzoyl- 

methoxyl-oximey  m.  p.  97 — 98°;  the  less  soluble  product  is  the  benzoyl 

derivative  of  the  normal  unsaturated  oxime  (annexed 

\^_Qjj      formula).     This  substandb  is  slightly  soluble  in  methyl 

_/  alcohol,  crystallisiog  in  needles,  m.  p.  142 — 143°.     1  :  4- 

Js^Q^  Methylc^/c^ohexanol,  when  heated  with  anhydrous  zinc 

chloride,  yields  a  substance,  C^Hjg,  b.  p.  106 — 107°,  D^^ 

0'7935,  n^  1  "4384  which  proves  to  be  a  mixture  of  methyl-A^-c?/cZahexene 

and  methyl- A^-CT/c^ohexene.    1 -Methyl- 2-c2/cZohexanol  treated  in  a  similar 

manner  gives  methyl- A^-c^/c^ohexene.     When  A^-c^/c^ohexeneacetic  acid, 

m.  p.  38°,  is  heated  with  potassium  hydroxide,  A^-cyc^ohexeneacetic  acid 

(Abstr.,  1907,  i,  616)  is  not  obtained,  but  8-acetylvaleric  acid  and  a 

substance,  C^HjqO,  shown  to  be  neither  tetrahydrobenzaldehyde  nor 

methyl-A^-ci/c^ohexenone   (Abstr.,    1906,    i,    176),    but   probably   the 

__  ketone    (annexed    formula).       This   substance,    b.    p. 

/     \-QB.       172—174°,  D17  0-9445,  <  1  -4719,  gives  a  semicarbazone, 

\_/         ^      m.   p.   202—204°,    an   oxime,    m.   p.   90—91°,    and   a 

Q  benzoyloxime,  m.  p.  116 — 117°. 

The  behaviour  of  /S-c^/c^ohexylethylamine  towards 
nitrous  acid  has  been  studied.  cyc^oHexylacetonitrile,  b.  p.  215°, 
D^^  0-913,  n^  1-4575,  on  reduction  yields  yS-cyc^ohexylethylamine,  b.  p. 
188—189°,  Di»  0-8700,  <  1-4647,  which  gives  a  hydrocarbon,  b.  p. 
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132 — 137°,  and  the  primary  and  secondary  alcohols,  OgHjj'OHg'CHg'OH 
and  CgHjj'CHMe'OH,  when  treated  with  sodium  nitrite  in  acid 
solution.  These  alcohols  were  identified  by  oxidising  and  converting 
to  the  semicarbazones,  m.  p.  132 — 134°  and  172 — 173°  respectively. 

J.  y/e. 

Action  of  Phthalic  Anhydride  on  Resacetophenone.  Henry  A. 
ToRREY  and  0.  M.  Brewster  (J.  Amer.  Chem.  Soc,  1908,  30,  862—863). 
— Torrey  and  Kipper  (this  vol.,  i,  460)  have  stated  that  when  diacetyl- 
quinol  or  diacetylresorcinol  is  treated  with  m-nitrobetizoyl  chloride, 
the  acetyl  groups  are  replaced  by  w-nitrobenzoyl  groups.  An  even 
more  remarkable  reaction  has  been  observed,  in  which  the  acetyl  group 
in  resacetophenone,  which,  in  this  case,  is  directly  attached  to  the 
ring,  is  replaced  by  a  group  of  higher  molecular  weight.  It  has  been 
found  that  when  resacetophenone  (2  mols.)  is  heated  with  phthalic 
anhydride  (1  mol.)  in  presence  of  a  dehydrating  agent,  acetic  acid  is 
produced  and  a  large  yield  of  fluorescein  is  obtained.  E.  G. 

An  old  Derivative  of  Benzanthrone.  Carl  Liebermann  and 
K.  RoKA  {Ber.,  1908,  41,  1423— 1427)'.— A.  comparison  of  the  physical 
properties  and  general  behaviour  of  the  substance,  Cj^Hj^O,  obtained 
by  Liebermann  by  the  action  of  concentrated  sulphuric  acid  on  amyl- 
oxanthranol  (Abstr.,  1882,  855),  with  those  of  benzanthrone  (com- 
pare Bally,  Abstr.,  1905,  i,  237)  indicates  that  the  substance  must  be 
a  derivative  of  the  latter.  The  analytical  data  correspond  also  with 
the  formula  C^gH^^O  or  CjgHjgO,  according  to  which  the  substance 
may  be  methyldihydrobenzanthrone  or  methylbenzanthrone.  By 
oxidation  with  chromic  and  acetic  and  dilute  sulphuric  acids,  it  yields, 
like  benzanthrone,  anthroquinone-a-carboxylic  acid,  whilst  reduction 
by  hydriodic  acid  and  phosphorus  results  in  the  formation  probably  of 
the  methyl  homologue  of  the  hydrocarbon,  C^^Hjg  or  Cj^Hj^,  m.  p.  80°, 
obtained  by  the  reduction  of  benzanthrone  in  a  similar  manner.  Both 
hydrocarbons  yield  colourless  solutions  in  concentrated  sulphuric  acid 
which  become  red  on  warming.  C.  S. 

Some  Derivatives  of  Tetrachloro-o-benzoquinone.  C.  Loring 
Jackson  and  P.  W.  Carleton  {Amer.  Chem.  J.,  1908,  39,  493—505).— 
In  an  earlier  paper  (Jackson  and  MacLaurin,  Abstr.,  1907,  i,  856),  an 
account  was  given  of  the  reactions  of  tetrachloro-o-benzoquinone  with 
alcohols,  toluene,  glacial  acetic  acid,  and  other  substances. 

In  continuation  of  this  work,  it  has  been  found  that  when  equal 
weights  of  tetrachloro-o-benzoquinone  and  tetrachlorocatechol  are  dis- 
solved in  the  smallest  possible  quantities  of  hot  chloroform,  the  solutions 
mixed,  and  the  mixture  rapidly  cooled,  octachloro-o-quinhydrone  is 
produced,  but  that  if  the  mixture  is  kept  warm  for  some  time, 
heptachloro-o-quinocatechol  hemi-ether  is  formed. 

Octachloro-o-benzoquinhy drone,  CgCl402*CgH2Cl40,JH20,  m.  p.  about 
160°,  forms  lustrous,  black  needles,  which  readily  effloresce,  becoming 
dull  and  dark  purple.  The  substance  turns  yellow  at  70°,  with  forma- 
tion  of   heptachloro-o-quinocatechol  hemi-ether.     When  treated  with 
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nitrobenzene,  it  yields  tetrachlorocatechol,  tetrachloro-o-benzoquinone, 
the  red  ether,  CgCl^Og'CgClgOg,  and  heptachloro-o-quinocatechol  hemi- 
ether. 

Heptachloro-o-quinocatechol  hemi-ether,  CgCl4(OH)0*CgC]302,  m.  p. 
about  214°  (decomp.),  crystallises  in  yellow  scales. 

Improved  methods  are  described  for  the  preparation  of  hexachloro- 
o  quinomethylhemiacetalcatechol  ether  and  hexachloro-o-quinodimethyl- 
hemiacetalcatechol  ether  (Jackson  and  MacLaurin,  loc.  cit.).  The 
acetyl  compound  described  by  Jackson  and  MacLaurin  [loc.  cit.)  as 
melting  at  215°  has  the  formula  C6Cl402-CgCl20(OMe)-OAc,  and 
m.  p.  220°. 

When  tetrachloro  o-benzoquinone  is  treated  with  acetophenone,  a 
compound,  m.  p.  281°,  is  produced.  On  oxidising  tetrachloro-o-benzo- 
quinone or  tetrachlorocatechol  with  fuming  nitric  acid  containing  a  little 
hydrochloric  acid,  a  yellow  substance,  m.  p.  146 — 147°,  is  formed,  which 
is  probably  identical  with  the  compound  obtained  by  Jackson  and 
MacLaurin  {Amer.  Chem.  »/.,  1907,  37,  19)  by  the  prolonged  action  of 
chlorine  on  tetrachlorocatechol.  E.  G. 

Preparation  of  Dimethyl  Ether  of  ^-Nitrochrysazin.  Farb- 
WERKE  voRM.  Meister,  Lucius  &  Bruning  (D.E.-P.  193104.  Com- 
pare Abstr.,  1906,  i,  677). — Hitherto  the  nitration  of  chrysazin  and 
its  ethers  have  led  to  the  formation  of  di-  and  tetra-nitrochrysazins, 
but  the  following  process  furnishes  the  dimethyl  ether  of  p-nitro- 
chrysazin.  The  dimethyl  ether  of  chrysazin  was  dissolved  in  cold 
concentrated  sulphuric  acid,  and  treated  gradually  with  nitric  acid 
(27%  HNO3).  After  twenty-four  hou.rs,  the  mixture  was  poured  on  to 
ice.  The  product,  after  crystallisation  from  chlorobenzene,  separated 
in  green  needles,  m.  p.  232 — 233°. 

p-Mtrochrysazin,  obtained  by  hydrolysing  the  dimethyl  ether  with 
hot  10%  sulphuric  acid,  separates  from  chlorobenzene  in  orange-yellow 
crystals,  m.  p.  232—234°.  G.  T.  M. 

Preparation  of  Anthracene  Derivatives  from  a-Dianthra- 
quinonyl.  Roland  Scholl  (D.E.-P.  190799).— a-Di- 
anthraquinonyl  and  its  derivatives,  when  treated  with 
acid  reducing  agents,  lose  two  oxygen  atoms  and  become 
converted  into  complex  diketo-derivatives,  the  simplest 
of  which  is  regarded  as  having  the  annexed  formula. 

This  compound,  produced  by  reducing  dianthra- 
quinonyl  with  alcoholic  stannous  chloride  or  con- 
centrated sulphuric  acid  and  copper  powder  (or  some 
other  metal,  such  as  nickel,  iron,  or  zinc),  is  a  sparingly 
soluble,  brownish-yellow  powder  obtained  crystalline 
from  xylene  or  nitrobenzene.  G.  T.  M. 

New  Borneol.  Ossian  Aschan  (Ber.,  1908,  41,  1092—1094).— 
Camphene  hydrochloride,  when  stirred  with  milk  of  lime  at  50 — 60° 
and  finally  at  80°  during  twelve  to  eighteen  hours,  then  subjected  to 
distillation  with  steam,  extraction  with  ether,  and  fractionation  in 
small  portions  after  removal  of  the  ether,  gives  a  new  borneol  in  good 
yield,  camphene  hydrate^  GjoHjgO,  which,  on  sublimation,  crystallises 
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in  strongly  refractive  tetrahedra,  m.  p.  150 — 151°.  It  has  an  odour 
resembling  menthol,  loses  water  very  easily  with  dilute  mineral  acids, 
or  on  boiling  with  glacial  acetic  acid  for  a  short  time,  or  on  distillation 
of  large  quantities  at  180°,  camphene  being  regenerated.  Oxidation 
leads  to  the  production  of  small  quantities  of  camphor.  The  conclusion 
is  drawn  provisionally  that  it  is  a  tertiary  alcohol,  formed  by  the 
replacement  of  tertiary  chlorine  by  hydroxy!.  W.  R. 

Preparation  of  Alkyloxyacetyl  Derivatives  of  the  Hydro- 
aromatic  Alcohols.  Farbenfabriken  vorm.  Eriedr.  Bayer  &  Co. 
(D.K.-P.  191547). — The  therapeutic  application  of  the  hydroaromatic 
alcohols,  such  as  santalol,  menthol,  and  borneol,  is  attended  by  the 
disadvantage  that  these  substances  have  an  inter  se  odour  and  un- 
pleasant secondary  reactions.  The  alkyloxyacetyl  derivatives  of  these 
alcohols  are  tasteless  and  odourless,  and  do  not  exhibit  the  secondary 
reactions. 

Bornyl  ethoxy acetate,  OEt'CHg'CO'O'CiQHy,  colourless  liquid,  b.  p. 
175 — 178°/20  mm.,  was  prepared  by  condensing  borneol  and  ethoxy- 
acetyl  chloride  in  benzene  solution  in  the  presence  of  pyridine. 
Santalyl  ethoxy  acetate  is  a  colourless  liquid,  b.  p.  185 — 190°/20  mm. 

Menthy I  methoxy acetate,  liquid,  b.  p.  140°/10  mm.,  was  obtained  from 
menthol,  menthoxyacetic  acid,  and  carbonyl  chloride  in  benzene 
solution.  G.  T.  M. 

Preparation  of  isoBomjl  Oxalate.  J.  Basler  &  Co.  (D.E.-P. 
193301). — It  has  been  found  that  camphene  (100  parts)  and  anhydrous 
oxalic  acid  (100  parts)  in  300  parts  of  acetone  containing  15  parts 
of  sulphuric  acid,  when  left  at  15 — 25°  for  three  days,  furnish  a 
mixture  of  the  acid  and  normal  tsobornyl  esters  of  oxalic  acid.  The 
unchanged  oxalic  acid  is  removed  with  hot  water,  and  the  isohovnyl 
hydrogen  oxalate  extracted  with  aqueous  sodium  carbonate  ;  the  latter 
has  not  been  obtained  crystalline.  isoBornyi  oxalate  crystallises 
from  alcohol  in  colourless,  odourless  needles,  m.  p.  113 — 114°.  The 
unaltered  camphene  was  separated  by  distillation  in  steam ;  when  the 
combination  is  carried  out  at  110 — 115°,  this  distillate  contained 
both  camphene  and  isohovnjl  formate.  Both  the  esters  are  readily 
hydrolysed,  yielding  woborneol  and  oxalic  acid.  G.  T.  M. 

Terpenes  and  Ethereal  Oils.  XCIII.  Resolution  of  Link- 
Ings  by  Addition  of  Water  to  Terpene  Compounds.  Otto 
Wallach  {Annalen,  1908,  360,  82— 104).— Although  the  addition 
of  water  to  terpene  molecules  is  well  known  to  occur  in  specific  cases, 
the  course  of  such  addition  and  the  relative  ease  with  which  it  takes 
place  with  terpene  compounds  of  different  structures  have  not  pre- 
viously been  studied  systematically.  The  investigation  of  these  points 
has  been  undertaken,  and  the  first  results  are  now  given. 

In  order  that  the  results  might  be  comparable,  the  hydration 
experiments  have  been  carried  out  in  each  case,  so  far  as  possible,  under 
the  same  conditions,  the  terpene  compound  being  shaken  with  a  large 
excess  of  3%  to  5%  sulphuric  acid  at  the  ordinary  temperature.  The 
unavoidable  differences  in  the  experimental  conditions  lie  in  the  varying 
solubilities  of  the  compounds  in  dilute  acid ;  solubility  is,  however,  not 
of  itself  a  decisive  factor,  since  substances  such  as  pinene  and  sabinene, 
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which  are  both  spariDgly  soluble,  behave  very  differently,  whilst 
nopinol,  in  spite  of  its  solubility,  is  regained  unchanged  from  the 
dilute  acid. 

In  many  cases,  the  hydration  is  preceded  by  an  intramolecular  trans- 
formation. Thus  sabinene  hydrate  (I)  changes  first  into  active 
terpiuene-4-ol  (II),  terpineneterpin  (III)  being  formed  only  as  the  pro- 
duct of  a  further  reaction.  In  the  same  manner,  cis-terpin  (YI)  is 
formed  from  pinene  hydrate  (IV),  not  directly,  but  by  way  of  active 
tt-terpinol  (V).  As  the  terpinene-4-ol  and  a-terpineol  are  optically 
active  substances,  they  cannot  have  been  formed  from  the  glycols  (III) 
^nd  (VI)  : 
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It  is  considered  that  in  such  cases,  the  first  stage  is  loss  of  water, 
sabinene  hydrate  and  pinene  hydrate  forming  the  unsaturated  hydro- 
carbons (VII)  and  (VIII),  which  then  add  on  water,  forming 
terpinene-4-ol  and  a-terpineol  respectively.  The  ease  with  which  the 
three-atom  ring  of  (VII),  or  the  four-atom  ring  of  (VIII),  is  resolved, 
is  ascribed  to  the  influence  of  the  quaternary  carbon  atom.  In  agree- 
ment with  this,  it  is  found  that  homothujyl  alcohol  (IX)  is  extremely 
stable  towards  acids  ;  in'this,  the  hydroxyl  is  differently  placed  towards 
the  three-atom  ring  to  that  of  sabinene  hydrate,  and  loss  of  water  cannot 
lead  to  the  formation  of  a  quaternary  carbon  atom.  On  the  other  hand, 
whilst  methylnopinol  (pinene  hydrate)  is  easily  attacked  by  dilute  acids, 
nopinol  (X)  under  the  same  conditions  is  stable.  This  is  ascribed  to 
the  greater  stability  of  the  secondary  alcohol  grouping.  These  results 
agree  with  Perkin's  view  (Trans.,  1907,  91,  817)  that  the  stability  of 
the  c?/c/opropane  and  cyc^obutane  rings  depends  much  more  on  the 
nature  and  position  of  the  attached  groups  than  on  the  number  of 
carbon  atoms  in  the  ring. 

I    Coynjmrative  Experiments  on  the  Resolution  of  Four -Atom  Rings  hy 

Addition  of  Water  to  /Substances  of  the  Type  \     /\. — Crystalline  a-  and 
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liquid  ^-nopinols  remain  unchanged  on  prolonged  shaking  with  dilute 
sulphuric  acid.  Only  in  one  experiment  were  indications  of  the 
formation  of  traces  of  a  hydration  product  observed. 

Methylnopinol  (pinene  hydrate),  when  shaken  with  dilute  acid  for 
two  to  three  hours,  is  converted  into  terpin  hydrate,  but,  if  shaken  only 
for  one  hour,  yields  ^a-terpineol,  m.  p.  37—38°,  b.  p,  218—219°, 
[ajo  -  106°.  This  high  rotatory  power  shows  that  previous  specimens 
of  active  a-terpineol  have  contained  more  or  less  of  the  inactive  sub- 
stance. As  methylnopinol  is  formed  from  nopinone  by  Grignard's 
reaction  (Wallach  and  Blumann,  Abstr.,  1907,  i,  936),  its  conversion 
into  ^-a-terpineol  completes  the  first  synthesis  of  an  optically  active 
a-terpineol  from  a  substance  containing  a  smaller  number  of  carbon 
atoms.  The  synthetical  ^-a-terpineol  forms  a  nitrosochloride,  crystal- 
lising in  needles,  m.  p.  107 — 108°,  and  a  nitrolpiperidide,  needles  or 
prisms,  m.  p.  150°.  When  oxidised  with  permanganate,  it  yields  a 
solid  glycerol,  which  on  further  oxidation  by  means  of  chromic  acid  is 
converted  into  a  keto-lactone,  m.  p.  46 — 47°;  this  forms  a  semi- 
carhazone,  m.  p.  199°. 

Ethylnopinol  (Abstr.,  1907,  i,  1059),  when  shaken  with  dilute  acid, 

-p,.  is  first  converted  into  a  homologue  of  a-terpineol,  b.  p. 

y^  226 — 227°,    which   has  the    annexed    constitution.      Its 

/  ^  behaviour  is  similar  to  that  of  a-terpineol,  but  it  unites 

I       ]  with  water  more  slowly  to  form  the  corresponding  terpin 

riVT  'OTT  tiy^^^t®'  n-Propylnopinol  reacts  with  3%  sulphuric  acid 
2  in  the  same  manner  as  ethylnopinol. 

Nopic  acid  does  not  yield  a  saturated  dihydroxy-acid  when  treated 
with  cold  dilute  acid.  Nopinone  remains  unchanged  in  the  cold,  but 
when  heated  with  concentrated  sulphuric  acid  is  converted  into 
isopropylhexenone,  whereas  pinocamphone  is  stable  towards  boiling 
acids. 

II.  Comparative  Experiments  on  the  Resolution  of  Three- Atom  Rings 

A 

by  Addition  of  Water  to  Compounds  of  the  Type  \\     \. — Thujyl  alcohol 

and  homothujyl  alcohol,  C^HgoOg,  which  is  prepared  from  thujone  and 
magnesium  methyl  iodide,  and  is  obtained  in  a  solid^  m.  p.  84°,  and  a 
liquid  modification,  remain  unchanged  when  shaken  with  cold  dilute 
sulphuric  acid.  Methylsabinaketol  (sabinene  hydrate),  on  the  other 
hand,  is  converted  successively  into  (i-terpinene-4-ol  and  terpinene- 
terpin.  The  higher  homologues  of  sabinene  hydrate  react  in  the 
same  manner,  but  more  slowly  and  less  completely.  Sabinene  glycol 
(XI)  yields  an  unsaturated  glycol,  m.  p.  105°,  which  has  probably  the 
constitution  (XII) : 

OH-CHS  OH 

CH.-OH 

1         r 


Pr/3   OH 

(XII.) 
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Sabinaglycerol  is  converted  into  an  unsaturated  glycerol,  CjQHjgOg, 
b.  p.  200°/ 10  mm.  Thujone  remains  unchanged  in  the  cold,  and  is 
converted  into  isothujone  by  hot  concentrated  acid-  Sabina  ketone  is 
much  more  stable  than  methylsabinaketol  towards  cold  acid,  but  is 
converted  into  ^sopropylhexenone  by  hot  alcoholic  sulphuric  acid. 

Thujene  and  sabinene  yield  terpinene-4-ol  and  terpineneterpin,  the 
reaction  taking  place  much  the  more  rapidly  in  the  case  of  sabinene. 
Sabinol  is  converted  by  6%  sulphuric  acid  in  two  days  into  a  glycol 
(XIII),  which  on  oxidation  with  permanganate  yields  a  substance 
named  by  the  author  erythrit  (XIV) ;  this  separates  in  crystals, 
m.  p.  186°,  and  has  a  sweet  iSavour.  The  hypothetical  intermediate 
products  (XV)  and  (XVI)  are  assumed  to  be  formed  between  sabinol 
and  the  glycol : 
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III.  Comparative  Experiments  on  the  Resolution  of  an  Ethylene 
Linking  hy  Addition  of  Water. — Of  the  five  isomeric  menthenols,  p- 
and  y-terpineols  (XVIII)  and  (XIX)  react  more  readily  with  dilute 
sulphuric  acid  than  does  a-terpineol  (XVII),  whilst  terpinene-1-ol 
(XX)  and  terpinene-4-ol  (XXI)  react  so  much  more  slowly  than  the 
terpineols  that  treatment  with  dilute  acid  may  be  used  as  a  means  of 
separation  of  these  (Abstr.,  1907,  i,  943).  Whilst  a-  and  s-terpineols 
yield  ordinary  terpin  hydrate,  and  the  terpinenol  forms  terpinene- 
terpin, m.  p.  137°,  the  hydration  product  of  y-terpineol  is  a  mixture  of 
the  two  isomerides  : 
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The  resolution  of  an  ethylene  linking  in  a  side-chain  by  addition  of 
■yr  water  is  further  illustrated  by  dihydrocarveol, 

^^^^  OH-C6H9Me-CMe:CH2, 

I  which  forms  a  glycol,  OH'CgHgMe'CMcg'OH,  and  by  iso- 

l      JOH         pulegol,  CjoHjgO,  which  yields  a  glycol,  m.  p.  75°,  having 
PM    'OH   ^^®  annexed  constitution. 

2  The  semicyclic  ethylene  linking  of  sabinene  is  readily 

resolved  by  water ;  the  resulting  hydrate  is  unstable,  losing  water  and 

forming  the  first  intermediate  product  of  sabinene  hydrate  (VII),  and 

therefore  yields  finally  terpinene-4-ol. 

Whilst  pinene  is  slowly  acted  on  by  5%  sulphuric  acid,  limonene 


ORGANIC  CHEMISTRY.  433 

and  methylenec«/cZohexane  remain  unchanged.  It  is  the  more  remark- 
able that  the  hydrocarbon,  obtained  from  water-fennel  oil  and  consisting 
chiefly  of  /3-phellandrene,  yields  m-terpin  together  with  small  amounts 
of  <7'ans-terpin.  G.  Y. 

Action  of  Magneeium  Methyl  Halides  on  Carvone  and 
Dihydrocarvone.  Hans  E-upe  and  F.  Emmerich  {Ber.,  1908,  41, 
1393—1403.  Compare  Rupe  and  Liechtenhan,  Abstr.,  1906,  i,  374; 
Klages  and  Sommer,  i6icZ,,  566 ;  Klages,  Abstr.,  1907,  i,  597). — The 
authors  have  obtained  a  methylmenthatriene  with  [aj^  +  103*49°  by 
the  action  of  acetic  anhydride  on  2-methylcarveol,  a  good  yield  of 
which  is  obtained  when  the  additive  compound  of  carvone  and 
magnesium  methyl  iodide  is  gradually  decomposed  with  dilute 
(10 — 20%)  sulphuric  acid.  When  kept  for  some  months,  the  tertiary 
alcohol  yields  the  unsaturated  hydrocarbon.  When  distilled  several 
times  under  reduced  pressure,  the  rotatory  power  of  the  hydrocarbon 
is  considerably  diminished.  When  reduced  with  sodium  and  amyl 
alcohol,  the  hydrocarbon  yields  a  dihydro-diQviva.t\vQ,  methylmentha- 
diene,  C^^H^^,  b.  p.  7279  mm.,  Doo  0-8576,  n^  1-46502,  [a]??  -55-44°. 

2-Methijldihydrocarveol,     CHMe<^^|'^r^^2>CH  •  CMe:CH2, 

obtained  by  the  action  of  magnesium  methyl  iodide  on  dihydro- 
carvone, is  a  colourless  liquid,  b.  p.  102 — 103°/ 13*5  mm.,  Dgo  0-9230, 
9^D  1*4779.  When  heated  with  phthalic  acid,  it  loses  water  and 
yields  2-methylhomolimonene  {^-methyldihydrocarvene),  CjjHjg,  b.  p. 
77_78°/13-5  mm.  and  [a]i?  -  7-99°. 

The  same  product  is  formed  by  the  action  of  phosphoric  oxide  or 
zinc  chloride  on  the  alcohol,  but  the  best  yield  is  obtained  by  the 
elimination  of  hydrogen  chloride  from  the  2-chloro-2~methyl-^^'^-tetra- 

hydrocymene,     CHMe<^^®^*^g2>CH-CMe:CH2,    which    can    be 

prepared  by  the  action  of  phosphorus  pentachloride  on  the  alcohol. 
It  is  a  colourless  liquid  of  pungent  odour,  and  has  b.  p.  105 — 108°/ 10  mm. 
When  heated  with  quinoline  at  200 — 210°,  it  yields  2-methylhomo- 
limonene,  b.  p.  72—74710  mm.,  Doo  0-8598,  n^  1-48598,  [a\l  -  25-33°, 
and  this  yields  white,  crystalline  compounds  with  hydroferro-  and 
hydroferri-cyanic  acids,  an  oily  hydrobromide,  CnHj^Br,  and  does 
not  yield  crystalline  compounds  with  nitrosyl  chloride,  nitrous 
acid,  &c.  It  is  not  reduced  when  treated  with  sodium  and  amyl 
alcohol. 

When  methyldihydrocarveol  is  boiled  with  alcohol  and  10% 
sulphuric  acid,  it  yields  2  : 8-dihydroxy-2-methylmenthane, 

CHMe<^^^(^^)-^5[2>cH.CMe,.OH, 

which  crystallises  from  benzene  in  colourless,  glistening  needles, 
m.  p.  135—136°. 

The  author  accepts  Klages'  formula  for  methylmenthatriene. 

J.  J.  S. 

Components  of  Ethereal  Oils.  Santalols,  C^^K^fi,  and  their 
Derivatives.  Friedrich  W.  Semmler  {Ber.^  1908,  41,  1488—1493. 
Compare  Abstr.,  1907,   i,  431,  433). — As   ^Wci/c/osantalol,   which   has 
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one''  ethylene  linking  in  the  side-chain,  is  obtained  mixed  with 
dicyclossintsi\o\,  containing  two  ethylene  linkings  and  probably  other 
substances,  the  preparation  of  pure  ifWc?/cZosantalaldehyde  by  oxidation 
of  the  tricyclosa,ntai\o\  has  been  attended  with  many  diflSculties.  The 
pure  aldehyde  has  now  been  obtained  ;  its  properties  and  those  of  its 
derivatives  as  now  described  should  be  compared  with  the  description 
given  previously  {loc.  cit.). 

On  oxidation  with  ozone,  crude  santalol  yields  an  oxide,  m.  p.  157°, 
b.  p.  114—116°,  D^5  1-016,  rijy  1-50513,  nor^Wc?/cZosantalan,  and 
<Wc2/cfosantalaldehyde,  Cj^H^gO,  which,  after  purification  by  con- 
version into  the  sodium  hydrogen  sulphite  compound,  has  b.  p. 
110—111710  mm.,  D15  0-9846,  ?1d  1-48905.  Reduction  of  the  alde- 
hyde leads  to  the  formation  of  d-tTicycloeksantalol,  Cj^HjgO,  b.  p. 
129—131710  mm.,  DI8  0-989,  Wj,  14962,  a^  +7°.  The  oxime  of  the 
aldehyde,  CjiHiglNOH,  b.  p.  149—15179  mm.,  Dis  1-024,  n^  1-5097, 
ttD  +  6°30',  is  converted  by  acetic  anhydride  into  ^Wc?/cfoek!=antalonitrile, 
b.  p.  124—128710  mm.,  D^^  0-9904,  n^  1-48809,  a,,  4-14°15'  (100  mm. 
tube),  which  on  reduction  with  sodium  and  alcohol  yields  the  tricyclo- 
eksantalylamine,  CiiHi7'NH2,  b.  p.  110— II278  mm.,  D^^  0-9409, 
Wb  1-4915. 

^Wc^/c^oEksantalic  acid,  Q^^YL^fi^,  b.  p.  163-16579-5  mm.,  D^^ 
1-0482,  n^  1-49383,  ap  +7°  (100  mm.  tube).  The  lactone,  C^iKj^Og, 
m.p.  98 — 100°,  remains  unchanged  when  treated  with  sodium  and  alcohol. 

Methylhydrochlororfic^/cZoeksantalate,  b.  p.  154 — 158°/10  mm.,  D^^ 
1-103,  n-Q  1-49668,  a^  4-16°.  c^ici/c^oEksantalic  acid  has  b.  p. 
168-169710-5  mm.,  Di5  1-058,  n^  1-50327.  Dihydroeksantalol, 
CijHgoO,  b.  p.  134— 136°/10  mm.,  D^^  0-9692,  n^  1-49192,  is  best  pre- 
pared by  reduction  of  methyl  hydrochloro6/2C?/c/'oeksantalate  with  sodium 
and  alcohol,  and,  on  treatment  with  phosphorus  pentachloride  in  light 
petroleum  solution,  yields  dihydroeksantalyl  chloride,  CjoHj^'CHgCl, 
b.  p.  120— 123°/10  mm.,  D15  0-9949,  n^  1-48519,  which  is  converted  by 
sodium  and  alcohol  into  dihydrod\cyc\oeksa7italane,  CjqHj^Mo,  b.  p. 
75—77710  mm.  or  204°/768  mm.,  D^^  0-8705,  n^y  1-47151.  This  may 
be  identical  with  a  hydrocarbon  obtained  by  heating  ^ric^/c^oeksantalic 
acid  with  hydriodic  acid  and  red  phosphorus. 

The  molecular  refractions  of  t7-icyclosPintala,\dehyde  and  its  deriv- 
atives show  a  marked  increment  over  the  calculated  refractions. 

G.  Y. 

isoTerpenes  of  Pla'witzky.  Edward  Keemers  {PJiarm.  Rev., 
1908,  26,  102— 106).— From  the  d-  and  ^-pinenes,  obtained 
respectively  from  Russian  and  French  oil  of  turpentine,  Flawitzky 
(Abstr.,  1880,  264,  402;  1887,  968)  prepared  certain  isoterpenes. 
The  method  employed  involved  the  hydration  of  the  pinene  with 
dilute  alcoholic  sulphuric  acid,  and  subsequent  dehydration  by  means 
of  acetic  anhydride.  Flawitzky  was  of  opinion  that  these  hydrocarbons 
were  identical  with  the  limonenes,  and  that  their  production  was 
accompanied  by  the  formation  of  considerable  quantities  of  dipentene. 
These  conclusions  have  now  been  confirmed.  £.  G. 

Optical  Rotation  of  Spirits  of  Turpentine.  Charles  H. 
Herty  (./.    Armr.    Ghem,   Soc,    1908,   30,    863— 867).— The   dextro- 
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rotatory  character  of  American  oil  of  turpentine  has  been  shown  by- 
Long  to  be  due  to  the  fact  that  its  chief  constituent  is  the  dextro- 
rotatory oil  of  Pinus  palustris. 

A  study  has  been  made  of  the  oils  of  Pinus  palustris  (the  **long 
leaf  pine")  and  P.  heterophylla  (the  "Cuban"  or  "slash  pine"). 
Specimens  of  the  oleo-resins  were  collected  from  trees  of  different 
ages  and  tapped  to  different  depths.  The  rotatory  power  of  the 
volatile  oils  distilled  from  these  specimens  showed  a  wide  variation, 
even  among  those  obtained  from  the  same  species,  and  sometimes 
among  those  obtained  from  the  same  tree  at  different  ages.  In 
general,  the  results  confirm  Long's  observation  that  the  volatile  oil  of 
P.  palustris  is  dextro-,  and  that  of  P.  heterophylla  is  Isevo-,  rotatory, 
but  this  is  not  invariably  true.  These  oils  consist  largely  of 
mixtures  of  d-  and  Z-pinene,  the  preponderance  of  one  or  the  other 
determining  the  character  of  the  rotatory  power.  E.  G. 

Semicatalysis  :  Oxidation  of  Hydrocarbons  by  Air  in  the 
Presence  of  Phosphorus.  Albert  Colson  {Compt.  rend.,  1908, 
146,  817—818.  Compare  this  vol.,  ii,  176). — Yellow  phosphorus 
only  dissolves  in  oil  of  turpentine  in  the  absence  of  air,  and  on 
cooling  the  solution  snow-white  crystals  are  obtained.  In  the 
presence  of  air,  the  liquid  becomes  cloudy,  and  a  white,  odorous 
deposit,  sometimes  curdled  and  sometimes  colloidal,  is  formed.  Since 
this  deposit  is  not  decomposed  by  water  and  does  not  redden  litmus, 
it  cannot  contain  free  phosphoric  acid,  and  the  fact  that  it  is  soluble 
in  dilute  ammonia  shows  the  absence  of  free  turpentine.  Evaporation 
of  its  ethereal  solution  leaves  a  resin,  m.  p.  77 — 78°,  having  a  camphor- 
like smell,  and  a  composition  corresponding  with  the  formula 
[G^^^qO^^^O^.  The  degree  of  oxidation  of  the  turpentine  varies 
with  the  experimental  conditions,  but  two  molecules  of  the  hydro- 
carbon seem  always  to  react  with  one  atom  of  phosphorus.  The 
acetic  acid  solution  of  this  compound  is  apparently  unstable,  since  its 
m.  p.  rises  on  keeping.  The  turpentine  is  certainly  oxidised,  but, 
since  the  product  is  formed  immediately,  the  phenomenon  cannot  be 
described  as  a  slow  oxidation,  and  it  is  not  a  case  of  real  catalysis, 
since  the  phosphorus  enters  into  the  product.  The  author  proposes  to 
call  the  change,  which  is  also  characteristic  of  benzene,  a  semicatalysis. 

E.  H. 

Volatile  Oil  of  Pinus  serotina.  Charles  H.  Herty  and  W.  S. 
Dickson  (J.  Amer.  Chem.  Soc,  1908,  30,  872— 874).— The  volatile 
oil  distilled  from  the  oleo-resin  of  Pinus  serotina  (the  Pond  pine) 
gives  the  following  fractions  on  re-distillation  under  the  ordinary 
pressure:  at  172—175°,  27-4%,  with  [nj^  1-4716  and  a^  -87°53' 
(100  mm.  tube);  at  175— 180°,  57'0%  with  M^^  1'4724  and  a^  -  92^21' 
(100  mm.  tube);  at  180—185°,  8*4%,  with  [nf^  1-4744  and  ai,-  92°14' 
(100  mm.  tube) ;  above  185°,  7*2%,  with  [nf^  15045.  The  fraction  of 
b.  p.  175 — 176°  contains  a  large  proportion  of  limonene. 

The  resin  left  after  distilling  off  the  oil  is  pale  yellow,  and  has  an 
acid  value  167.  ,  E.  G. 
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Constituents  of  Tarragon  Oil  (Oleum  dracunculi).     Maurice 

Daufresne  {Ghem.  Zentr.,  1908,  i,  1057  ;  irom  Bui.  Sci.  Pharm.,  1908, 
15,  11— 20).— A  sample  of  French  oil,  D^^  0-949,  a  +  7°8',  n^  1-51695, 
and  a  German  oil,  D'^  0*945,  a  +  7°24',  <'  1'51645,  have  been 
examined  and  found  to  contain  15 — 20%  of  a  terpene,  CjoHjg,  b.  p. 
173—175°  or  68—70713  mm.,  D^  0-825,  D^^  0-812,  rij,  1-48636, 
with  a  strong  smelling  hydrocarbon  similar  to  phellandrene,  60 — 75% 
of  estragole  absolutely  free  from  anethole,  0-5 — 0  6%  of  ^-methoxy- 
cinnamaldehyde,  and  5 — 20%  of  higher  boiling  products.  A  sample 
of  oil  ten  years  old  contained  4-5%  of  ;>methoxycinnamaldehyde. 

J.  Y.  E. 

Ozonides  from  African  Caoutchouc.  Kurt  Otto  Gottlob 
{Chem.  Zentr.,  1908,  i,  467—468;  from  Gummi  Zeit.,  1907,  22, 
305—308.  Compare  Abstr.,  1905,  i,  364).— Harries'  view  (Abstr., 
1906,  i,  30)  that  the  ozonide  of  gutta-percha  is  stereoisomeric  with 
that  of  Para-caoutchouc  is  criticised.  From  studying  the  decomposi- 
tion of  the  ozonides  of  various  African  caoutchoucs,  the  conclusion  is 
drawn  that  African  caoutchouc  and  gutta-percha  are  undoubtedly 
related  substances  ;  the  behaviour  of  the  ozonides  allows  of  a  dis- 
crimination between  Para-caoutchouc  and  African  caoutchouc. 

J.  V.  E. 

Manila  and  Pontianac  Copals.  Charles  Coffignier  (Bull.  Soc. 
cJiim.,  1908,  [iv],  3,  453—459.  Compare  Abstr.,  1907,  i,  67).— Manila 
"hard"  copal  has  D^^  1-065,  m.  p.  190°,  acid  number  72-8,  and 
Kottstorfer  number  87.  Manila  "friable"  copal  has  D^^  1-060, 
m.  p.  120°,  acid  number  145-2,  and  Kottstorfer  number  185-1. 

Pontianic  copal  has  D^^  1-037,  m.  p.  135°,  acid  number  134-3,  and 
Kottstorfer  number  186-5. 

The  solubilities  of  these  three  copals  in  twelve  common  organic 
solvents  are  tabulated  in  the  original.  T.  A.  H. 

Burseracin  and  its  Effects.  Werner  von  Bolton  (Zeitsch. 
Elehtrochem.,  1908,  14,  211 — 216). — Myrrh  was  used  by  the  ancients 
for  embalming  and  healing  wounds.  The  active  substance  is  isolated 
by  extracting  with  alcohol,  evaporating  to  dryness,  and  then  extracting 
with  water.  The  substance  so  obtained,  burseracin,  forms  1*5  to  2%  of 
the  original  myrrh;  after  purification  by  solution  in  ether,  it  is  a 
yellow,  hygroscopic  powder,  m.  p.  78  15°,  readily  soluble  in  hot  water. 
It  reduces  Fehling's  solution,  and  yields  a  hydrazone.  An  analysis 
and  molecular  weight  determination  point  to  the  formula  CgoHggOg. 
It  is  not  a  glucoside.  Its  odour  and  taste  resemble  those  of  burnt  sugar, 
and  it  is  also  very  bitter.  It  is  oxidised  by  potassium  permanganate. 
It  leaves  2*69  to  3*06%  of  ash,  consisting  of  calcium  oxide.  When 
evaporated  over  a  flame  witli  hydrogen  peroxide,  it  explodes  violently  ; 
by  evaporation  in  a  vacuum,  a  glassy,  hygroscopic  mass  is  obtained, 
which  softens  at  52°,  fuses  completely  at  100°,  and  explodes  on 
further  heating.  It  liberates  iodine  from  potassium  iodide;  titanic 
acid  does  not  give  the  reaction  of  hydrogen  peroxide.  This  substance 
is  named  oxyhurseracin.     It  seems  to  give  off  ^-rays  and  also  y-radia- 


ORGANIC  CHEMISTRY.  437 

tion,  as  indicated  by  the  discharge  of  an  electroscope.  It  appears 
therefore  to  be  an  artificial  radioactive  substance.  Neither  burseracin 
nor  oxyburseracin  is  poisonous ;  the  latter  coagulates  fresh  blood;  the 
coagulum,  filtered  off  and  dried,  forms  an  elastic  membrane  ;  no 
coagulum  is  formed  in  absence  of  air  ;  burseracin  has  these  properties  in 
a  less  degree.  T.  E. 

Japanese  Lacquer.  Kisaburo  Miyama  {J.  Coll.  Eng.  Tokyo, 
1908,  4,  89 — 110). — The  principal  constituent  does  not  contain 
nitrogen,  as  supposed  by  Tschirch  and  Stevens  (Abstr.,  1906,  i,  31), 
and  is  a  catechol  derivative  of  the  probable  composition  Cg^H^oO^ ;  the 
name  urushiol  is  now  suggested.  It  is  a  liquid  which  cannot  be  dis- 
tilled ;  in  the  presence  of  lead  oxide,  manganese  dioxide,  &c,,  it 
hardens,  even  when  the  oxydase  (laccase)  is  absent ;  it  also  hardens  in 
the  absence  of  any  oxidising  agent  when  heated  above  96°.  Urushiol 
gives  a  green  coloration  with  ferric  chloride,  and  reduces  ammoniacal 
silver  solution,  but  not  Fehling's  solution.  It  yields  a  tetra-acetyl  and 
a  tetrabenzoyl  derivative,  and  readily  absorbs  8  atoms  of  bromine  ; 
with  excess  of  bromine,  a  substitution  product,  Q^^^^v^j^OH)^,  is 
formed.  The  best  raw  lacquer  -contains  about  80 — 87%  of  urushiol, 
9 — 12%  of  moisture,  a  few  per  cent,  of  gum,  and  rather  more  than  1% 
of  nitrogenous  substances,  but  inferior  (Chinese  and  Indian) 
varieties  may  contain  very  much  less  urushiol.  The  (fermentative) 
drying  at  the  ordinary  temperature  consists  entirely  in  the  absorption 
of  oxygen,  but  by  drying  at  a  high  temperature  a  partial  decomposi- 
tion takes  place.  Methods  for  the  analysis  of  lacquer  and  for  the 
estimation  of  urushiol  (by  precipitation  as  the  barium  compound)  are 
described.  Gr.  B. 

Decomposition  of  Amygdalin  by  Bmulsin.  Kael  Feist  {Arch. 
Pharm.,  1908,  246,  206—209.  Compare  Caldwell  and  Courtauld, 
Trans.,  1907,  91,  666,  671  ;  Auld,  Proc,  1907,  23,  72;  1908,24,97). 
— The  benzaldehydecyanohydrin,  formed  when  amygdalin  is  decom- 
posed by  emulsin  at  the  atmospheric  temperature,  is  a  mixture 
of  the  racemic  and  dextro-rotatory  forms,  and  on  steam  distillation 
becomes  entirely  racemised,  so  that  commercial  bitter  almond  oil  is 
always  optically  inactive.  On  hydrolysis,  the  mixture  of  the  r-  and 
cZ-forms  of  the  cyanohydrin  yields  a  mixture  of  r-  and  Morms  of 
mandelic  acid.  cZ-Benzaldehydecyanohydrin  probably  has[a]D  -h112°. 
It  is  suggested  that  by  the  action  of  emulsin  at  low  temperatures  on 
prulaurasin,  r- benzaldehydecyanohydrin  could  be  obtained,  and  that 
the  Isevo-form  could  be  prepared  in  like  manner  from  sambunigrin. 

T.  A.  H. 

Rhamnosides.  Ernst  Schmidt  {Arch.  Pharm. ^  1908,  246, 
214 — 224.  Compare  Abstr.,  1904,  i,  681). — The  author,  in  conjunc- 
tion with  collaborators,  has  shown  {loc.  cit.)  that  sophorin  and  caper- 
rutin  are  identical,  and  globularia-citrin  (Abstr.,  1903,  ii,  608)  possibly 
identical  with  rutin.  The  present  paper  deals  with  viola-rutin 
(viola-quercitrin),  fagopyrum-rutin,  globularia-citrin,  and  caper-rutin, 
and  shows  that  the   first  three  are    also    identical  with  rutin.     Tiie 
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identity  of  caper-rutin  with  rutin  is  still  undecided,  since  it  has 
been  found  impossible  so  far  to  reconcile  a  slight  difference  in  melting 
point  between  the  two  substances,  but  this  may  be  due  to  traces 
of  impurity  in  the  caper-rutin  used.  It  is  shown  that  viola-rutin, 
on  decompositjleli  by  acids,  yields  1  mol.  each  of  quercetin,  rham- 
nose,  and^^xtrose,  and  not,  as  A.  G.  Perkin  supposed  (Trans., 
1902,  &y,  478),  2  mols.  of  dextrose,  whence  it  becomes  probable  that 
osyr^mn  and  myrticolorin,  which  Perkin  (loc.  cit.)  showed  were 
jji^tical  with  viola-rutin,  are  identical  with  rutin,  flutin  crystal- 
lises with  SHgO,  and  loses  1  mol.  of  water  slowly  at  temperatures  above 
20°  and  rapidly  at  100°,  and  the  remaining  2  mols.  at  115°. 

T.  A.  H. 

Viola-rutin  (Viola-quercitrin).  Aemilius  Wunderlich  (Arch. 
Fharm.,  1908,  246,  224—238.  Compare  preceding  abstract).— A 
detailed  account  of  the  isolation  of  viola-quercitrin  from  the  flowers 
of  Viola  tricolor^  and  of  the  comparison  of  this  glucoside  with  rutin,  is 
given,  resulting  in  the  proof  that  the  two  are  identical.  The  flowers  also 
contain  salicylic  acid,  a  trace  of  alkaloid,  and  a  second  colouring 
matter,  which  is  soluble  in  water,  and  gives  with  hydrochloric  acid 
violet,  with  dilute  alkali  solutions  blue,  and  concentrated  alkali  solu- 
tions green,  colorations.  T.  A.  H. 

Buphorbone.  Oskar  Emmerling  {Ber.,  1908,  41,  1373 — 1378. 
Compare  Paul,  Biss.j  Berlin,  1905). —  Euphorbone,  CggH^gO,  has 
m.  p.  115—116°,  [a]])'  -I- 16-46°.  With  benzoic  anhydride  at  160°,  it 
yields  a  benzoyl  derivative,  C^oH^^'O'COPh,  m.  p.  128 — 130°,  which  is 
also  formed  by  the  action  of  benzoyl  chloride  in  the  presence  of 
pyridine.     The  p-nitrobemoyl  derivative  has  m.  p.  140° 

The  compound  combines  with  bromine  vapour,  yielding  the  unstable 
compound  CggH^gOBrg,  which  begins  to  decompose  at  135°.  When 
crystallised  from  alcohol,  it  yields  the  compound  Cg^H^gOBr^,  m.  p. 
83°.  When  boiled  with  concentrated  nitric  acid,  euphorbone  yields  a 
small  amount  of  ^y8-dinitropropane.  It  is  not  oxidised  by  hypo- 
bromite.  J.  J.  S. 


Compounds  from  Rhubarb  and  Allied  Substances.  Oswald 
Hesse  (J.  pr.  Chem.,  1908,  [ii],  77,  383—390.  Compare  this  vol.,  ii, 
418). — A  number  of  errors  in  the  previous  paper  under  the  same  title 
(Abstr.,  1900,  i,  40)  are  now  corrected. 

Jowett  and  Potter's  statement  (Trans.,  1902,  81,  1578)  that 
chrysophanohydroanthrone,  the  reduction  product  of  chrysophanic 
acid,  is  identical  with  chrysarobin  is  confirmed.  The  name  chryso- 
phananthranol   is    preferred    for   this   substance,    as   it  contains   the 

grouping  <CAtt C^-  Chrysophanic  acid  has  probably  the  constitu- 
tion (I),  as  it  gives  Borntrager's  reaction,  as  do  also  emodin,  alemodin 
(aloe-emodin),  rhabarberone,  physcione,  chrysarone,  and  rhein,  whilst 
methylquinizarin,  which  does  not  give  this  reaction,  is  considered  to 
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have  the  constitution   (II)    (compare    Liebermann,   Abstr.,    1900,   i, 
355  ;  Tschirch  and  Christofetti,  Abstr.,  1905,  ii,  851). 


OH           Me 

OH 

A-«o-A 

Me/\-CO- 

K/-''\/ 

^;-co. 

OH 

OH 

(I.) 

(II.) 

Emodin  remains  unchanged  when  treated  with  chromic  acid  in 
acetic  acid  solution,  but  on  reduction  with  hydriodic  acid  yields 
emodinanthranol,  C^gH^gO^,  which  crystallises  in  light  yellow  leajlets, 
m.  p.  236°,  and  gives  a  brownish-red  coloration  with  alcoholic  ferric 
chloride.  The  same  anthranol  is  obtained  from  emodin  from  rhubarb 
and  from  that  from  Rhamnus  Frangula. 

Reduction  of  aloe-emodin,  m.  p.  223 — 224°,  with  hydriodic  acid  leads 
to  the  formation  of  a  product,  CjgH^gOg,  m.  p.  182°,  which  gives  an 
olive-green  coloration  with  ferric  chloride  in  alcoholic  solution,  and 
may  be  identical  with  Oesterle's  substance  obtained  by  reduction  of 
aloe-emodin  with  tin  and  hydrochloric  acid  (Abstr.,  1900,  i,  304). 

Rhein,  CigHj^Og,  has  m.  p.  312 — 316°  (sublimes);  the  m.  p. 
262—265°  (Abstr.,  1900,  i,  40)  is  that  of  the  monoacetyl-derivative. 
The  diacetyl  derivative,  m.  p.  240°  (compare  Tschirch  and  Heuberger, 
Abstr.,  1903,  i,  107;  Tschirch  and  Edner,  Abstr.,  1907,  ii,  501), 
contains  two  free  hydroxyls,  as  it  dissolves  in  2  mols.  of  potassium 
hydroxide  in  aqueous  solution  ;  it  is  rapidly  hydrolysed  by  excess  of 
alkali.  The  sodium  and  potassium,  C^gHgOgKg,  derivatives  of  rhein 
are  described.  When  boiled  with  hydriodic  acid,  D  1*7,  rhein  forms  a 
dark  mass,  from  which  it  is  regained  unchanged  on  treatment  with 
boiling  acetic  acid  or  acetic  anhydride.  G.  Y. 

The  Chlorophyll  Group.  Action  of  Acids  on  Chlorophyll. 
Lad.  Hildt,  Leon  Marchlewski,  and  J.  Robel  {Biochem.  Zeitsch., 
1908,  10,  131 — 166). —  Under  the  name  of  chlorophyllan,  Hoppe- 
Seyler  described  a  product  obtained  by  the  concentration  of  an 
alcoholic  extract  of  chlorophyll,  the  formation  of  which,  as  Tschirch 
subsequently  showed,  was  due  to  the  presence  of  plant  acids,  Schunck 
and  Marchlewski,  under  the  name  of  phyllogen,  described  a  product 
obtained  by  treating  an  alcoholic  extract  of  chlorophyll  with  gaseous 
hydrochloric  acid.  Later  still,  Willstatter  and  Hocheder,  under  the 
name  of  phaeophytin,  described  a  product  obtained  from  chlorophyll 
by  treatment  with  oxalic  acid. 

The  substances  described  under  these  names  have  been  further 
examined,  and  the  *authors  come  to  the  conclusion  that  they  are 
identical  products  with  varying  quantities  of  impurities.  The 
chlorophyllan  was  purified  by  repeated  solution  in  chloroform  and 
precipitation  by  alcohol ;  the  product  was  not  entirely  soluble  in 
the  first-named  solvent,  and  in  this  way  an  impurity  could  be 
separated.  Nor  were  the  products  obtained  from  different  plants 
always  identical,  for  in  some  cases  the  ethereal  solution,  on  shaking 
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with  15%  hydrochloric  acid  solution,  yielded  some  colouring  matter 
to  the  acid.  As  Schunck  and  Marchlewski  have  previously  shown, 
phyllogen,  on  treatment  with  acids,  yields  phylloxanthin  and  phyllo- 
cyanin,  of  which  the  latter  is  soluble  in  15%  hydrochloric  acid  and 
the  former  only  in  24%  acid.  Some  of  the  preparations,  which  as 
originally  obtained  yielded  no  colouring  matter  to  15%  hydrochloric 
acid  when  the  ethereal  solution  was  shaken  with  acid  of  this  strength, 
could  be  made  to  do  so  after  warming  for  three  hours  with  J%  oxalic 
acid  solution.  Kaw  chlorophyllan  also  yields  pigment  to  5%  hydro- 
chloric acid,  not,  however,  the  product  purified  in  the  manner  already 
described.  The  conclusions  obtained  by  chemical  methods  were  con- 
firmed by  examination  of  the  optical  behaviour  (absorption  spectra) 
both  of  the  substances  themselves  and  their  zinc  and  copper  salts. 
It  is  proposed  to  retain  the  name  chlorophyllan,  and  to  discard  the 
nam.es  phyllogen  and  phaeophytin.  S.  B.  S. 

Is  Phosphorus  an  Essential  Constituent  of  Chlorophyllins  ? 

M.  TsvETT  {Ber.  deut.  hot.  Ges.,  1908,  26a,  214— 220).— The  author 
agrees  with  Willstatter  (Abstr.,  1907,  i,  71)  that  chlorophyll  does  not 
contain  phosphorus,  and  attributes  the  presence  of  phosphorus  in  the 
preparations  of  Stoklasa,  Brdlik,  and  Just  (this  vol.,  i,  279)  to  con- 
tamination with  colourless  lecithins.  This  is  partly  due  to  these 
authors  having  extracted  their  chlorophyll  from  the  aqueous  alcoholic 
solution  with  benzene,  instead  of  with  light  petroleum.  Experiments 
by  the  author's  fractional  adsorption  method  are  quoted  in  support 
of  his  views.  G.  B. 

Acid  Derivatives  of  Chlorophyllin.  M.  Tsvett  {Ber.,  1908, 
41,  1352—1354.  Compare  Abstr.,  1906,  i,  973;  ii,  144;  1907, 
i,  787,  948).— Willstatter  and  Hocheder's  phaeophytin  (Abstr.,  1907, 
i,  784)  appears  to  be  a  mixture  of  a-  and  ^-chlorophyllans.     J.  J.  S. 

Theory  of, Mordant  Dyes.  Alfred  Werner  [with  E.  Thomann] 
{Ber.,  1908,  41,  1062— 1071).— Liebermann  and  Kostanecki's  rule 
(Abstr.,  1888,  274;  1889,  137,  868)  that  the  oximino-  and  hydroxyl- 
groups  in  compounds  which  give  mordant  dyes  with  basic  oxides  are 
in  the  ortho-  or  peri-positions,  was  extended  by  Mohlau  and  Steimmig 
{Zeitsch.  Farh.  Text.  Chem.,  1904,  3,  358),  who  stated  that  a  hydroxy  1 
in  the  ortho-  or  peri-position  to  a  chromophore  was  requisite  for  such 
a  dye.  Tschugaeif  (Ab&tr.,  1907,  i,  17,  392,  830),  from  a  study  of  the 
a-oximino-ketones,  drew  the  conclusion  that  the  mordant  properties  are 
due  to  metallic  derivatives  having  a  cyclic  complex  structure.  These 
conceptions  have  been  extended,  and  a  general  theory  arrived  at.  The 
internally  complex  salts  of  acetylacetone  (Werner,  Abstr.,  1901,  i, 
682  ;   compare   Dilthey,  1906,  i,  342)  (the  formula  of   the  platinum 

salt  IS  now  given  as  CH%pTyr  .nJ^  ^^OTM  ^^^/  ^^^  '^^^  complex 
salts  investigated  by  Bruni  (Abstr.,  1904,  i,  855)  and  Ley  (Abstr., 
1907,  i,  301,  302,  730)  are  all  characterised  by  great  stability,  sparing 
solubility   in   water,  and   unlikeness  to  ordinary  metallic  salts.     The 
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varying  colour  of  such  salts  is  held  to  be  due  to  the  nature  of  the 
supplementary  valencies  of  the  group  united  to  the  metal. 

The  following  additional  evidence  is  adduced.  The  three  ay-diketones, 
benzoylacetone,  dibenzoylmethane,and  anisoylbenzoylmethane  give  with 
ferric  oxide  orange-yellow  shades,  and  the  conclusion  is  drawn  that  they 

have  the  complex  CH'^pp* !>^^M  derived  from  the  enolic  form,  a  view 

supported  by  the  examination  of  hydroxymethylenecamphor,  which 
gives  violet  tones. 

a-Benzilmonoxime,  moreover,  has  dyeing  properties,  whereas  the 
y-compound  has  not,  a  result  in  agreement  with  the  stereochemical 
hypothesis,  and  also  pointing  to  the  cyclic  complexes  being  six-membered 
rings.  tVoNitrosocamphor  has  no  dyeing  property.  In  addition  to 
)8-benzildioxime,  dimethylglyoxime  and  methylethylglyoxime  give  red 
and  orange-red  shades  with  nickel. 

Amino-oximes,  such  as  benzenylamino-oxime  and  o-  and  j3-tolenyl- 
amino-oximes,  give  the  same  tint  with  a  copper  salt,  whilst  oxalene- 
diamino-oxime  gives  a  much  more  intense  colour ;  their  constitution  is 

given  as  CR<^^^^  '  or  CR^^^^^  '  .  The  hydroxamic  acids  show 
^  ^NH M  NH2    -M 

analogous  behaviour,  and  the  benzoin  of  phenylglyoxal, 

COPh-C(OH):C(OH)-COPh, 

has  marked  dyeing  properties  with  mordants. 

The  conclusion  drawn  from   the  above   facts   is  that  the  mordant 

dyeing  properties  of  chemical  compounds  depend  on  the  capacity  of 

forming   these  co-ordinated  cyclic  complex  salts.     Compounds    which 

would  not  be  expected  to  form  these  complex  salts,  such  as  o-hydroxy- 

benzylideneacetophenone,  which  would  form  an  eight-membered  ring, 

have  no  dyeing  function  whatever.  W.  R. 

Theory  of  Mordant  Dyes.  Carl  Liebermann  {Bev/,  1908,  41, 
1436 — 1444).-— Polemical.       A    disputation    of  Tschugaeff's  (Abstr., 

1907,  i,  392,  830)  and  of  Werner's  (preceding  abstract)  criticisms  of 
the  author's  metallocyclic  theory  of  the  constitution  of  lakes. 

C.  S. 

The  Japanese  Dyewood  "  Doss."     E.  Ito  {J.  Coll.  Eng.  TohjOy 

1908,  4,  57 — 62). — Ilex  Mertensii  or  "Doss"  contains  a  yellow 
colouring  matter,  dossetin,  C^gHgO^,  yellow  needles  from  methyl  alcohol, 
m.  p.  271 — 272°;  it  can  be  used  with  a  mordant,  but  has  no  great 
tinctorial  value.  G.  B. 

Coumarin  Derivatives.  Albert  Reychler  {Bull.  Soc.  chim., 
1908,  [iv],  3,  551—556  *).— Ebert's  process  (Abstr.,  1885,  391)  for  the 
conversion  of  coumarin  into  coumaric  acid  gives  good  results  when 
alcohol  free  from  water  is  employed  (compare  von  Miller  and  Kinkelin, 
ibid.,  1889,  989).  Methylcoumaric  acid  was  obtained  by  the  action  of 
methyl  iodide  on  coumarin  in  presence  of  sodium  ethoxide,  and 
saponification  of  the  methyl   methylcoumarate  first  formed.     Using 

*  and  Bull.  Soc.  chim.  Belg.,  1908,  22,  177—180. 
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methyl  sulphate  in  place  of  methyl  iodide,  the  reaction  proceeds  more 
rapidly,  but  the  yield  of  acid  is  smaller.  If  sufficient  water  is  added 
to  the  alcohol  used,  the  isomeride  of  methylcoumaric  acid,  methyl- 
coumarinic  acid,  is  obtained  (Perkin,  Trans.,  1881,  39,  409).  The 
methyl  methylcoumarinate,  formed  as  an  intermediate  product  in 
this  reaction,  on  distillation  must  be  partly  converted  into  methyl 
methylcoumarate,  since  the  distillate  on  saponification  yields  some 
methylcoumaric  acid,  although  the  latter  is  not  formed  by  the  action 
of  alcoholic  sodium  hydroxide  on  methylcoumarinic  acid. 

Since  salicylic  acid  boils  at  196°  and  its  ethyl  ether  at  238°,  it 
seems  probable  that  the  former  has  the  ketonic-aldehyde  structure, 
whilst  the  latter  is  a  true  phenol  ether.  Tiemann  and  Herzfeld's 
conversion  of  salicylaldehyde  into  acetylcoumaric  acid  (Abstr.,  1877,  i, 
708),  which  may  be  transformed  into  coumaric  acid  and  eventually 
coumarin,  is  explained  by  assigning  the  following  formulae  to  the  last 
three  substances  : 
OAc-CeH^-CHICH-COgH        — >       OH-CeH^-CHiCH-CO^H        -^ 

CgH^<C      A      ^CQ,  and  assuming  a  cis-trans  change  to  occur  during 

the  transformation ;  a  similar  explanation  accounts  for  Perkin's 
synthesis  of  coumarin  and  for  von  Miller's  conversion  of  o-nitrosalicyl- 
aldehyde  into  the  corresponding  nitiocoumarin  {loc.  cit.).  When  the 
phenolic  hydrogen  of  salicylaldehyde  is  replaced  by  an  alkyl  group, 
there  is  less  tendency  to  dehydration,  and  consequently  less  tendency 
to  form  coumarin  derivatives  (von  Miller,  loc.  cit.).  T.  A.  H. 

Elimination  of  the  Methoxy-group.  Stanislaus  von 
KosTANECKi  and  Yictor  Lampe  {Ber.,  1908,  41,  1327 — 1329).— It  was 
hoped  to  obtain  by  the  reduction  of  leucotrimethylgalloylcoumaran 
(Abstr.,  1907,  i,  951)  an  analogous  product  to  that  obtained  on  the 
reduction  of  catechin  tetramethyl  ether  (Abstr.,  1907,  i,  334).  The 
coumaran  ring  is,  however,  very  stable,  a  compound  crystallising  from 
dilute  alcohol  in  long  leaflets,  m.  p.  84 — 85°,  and  insoluble  in  alkali, 
being  obtained  instead,  which  is  a  dimethoxybenzylcoumaran.  By  the 
following  synthesis  of  this  compound,  it  has  been  proved  that  the 
methoxy-group  in  the  para-position  to  the  secondary  carbinol  group 
has  been  eliminated  during  the  reduction. 

4:-Benzoyl-3' :  b'-dimethoxy coumaran, 

C,H3(OMe)2-CO-CeH3<~^CH2, 

obtained  from  3  : 5-dimethoxybenzoyl  chloride  and  coumaran,  crys- 
tallises from  dilute  alcohol  in  short  needles,  m.  p.  94 — 95°,  and  on 
reduction  with  sodium  and  alcohol  gives  a  3' :  b' -dimethoxy-i-henzyl- 
coumaran,  CyHjgO;^,  identical  in  all  respects  with  the  product  obtained 
from  leucotrimethoxygalloylcoumaran.  W.  R. 

Studies  in  the  Coumaran  Group.  I.  Stanislaus  von 
KosTANECKi   and   YiCTOii   Lampe   [Ber.^    1908,    41,    1330 — 1335). — 

Ethyl  b-methoxy-2-methylcoumarilate,  0Me'CQH3%.p^  ^C'COgEt,    is 

prepared   by   adding   quickly   hot    methyl    sulphate    and    potassium 
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hydroxide  to  a  boiling  solution  of  ethyl  5-hydroxy-2-methylcoumarilate 
(Hantzsch,  Abstr.,  1887,  282)  in  alcohol.  It  is  found,  in  general,  that 
the  more  energetically  the  methylation  is  carried  out  the  better  the 
yield  of  ether.  It  crystallises  in  short,  stout  needles,  m.  p.  74 — 75°. 
The  alkaline  filtrate,  on  acidification,  gives  ^-methoxy-2-methylcoumarilic 
acid,  which  is  also  easily  obtained  by  hydrolysing  the  ester  with 
potassium  hydroxide  ;  it  separates  from  dilute  alcohol  in  white  needles, 
m.  p.  190°  (decomp.).  Methyl  b-methoxy-^-methylcoumarilate,  ^i^i<P^y 
crystallises  in  needle  aggregates,  m.  p.  78°. 

When  the  methoxymethylcoumarilic   acid    is   heated    in   a   retort, 
carbon   dioxide  is    evolved,  and    a    mixture    of    unchanged    acid   and 

b-^nethoxy-l-methylcoumarone,  0Me*CgH3<^p,«-  ^CH,  distils  over,  and 

are  separated  by  distillation  with  steam,  in  which  the  latter  is  volatile. 
The  coumarone  crystallises  in  white  leaflets,  m.  p.  58°,  b.  p.  246°/ 
705  mm.,  and  has  an  odour  resembling  that  of  absinthe.  On  its 
repeated    reduction    in    alcoholic    solution    with    sodium,    ^•methoxy- 

2-methylcoumaran^  OMe'CgHg'^pTTTyr  ^CHg,  is  obtained  as  a  colour- 
less oil,  b.  p.   245°/705  mm.,  and 
pTT  this,  on   treatment  with  veratroyl 

I       2  chloride  and  aluminium  chloride  in 

iCHMe  carbon  disulphide,  leads  to  the 
formation  of  ^-veratroyl-^-methoxy- 
2-methylcoumaran,  annexed  formula,  which  separates  from  dilute 
alcohol  in  needle  aggregates,  m.  p.  119 — 120°.  The  Zet^co-compound 
has  only  as  yet  been  obtained  as  a  viscid,  colourless  oil.  W.  R. 

Function  of  the  Double  Chromophore  CO'CiC.  Felicia 
ZwAYER  and  Stanislaus  von  Kostanecki  (Ber.,  1908,  41,  1335 — 1341). 
— Dyes  with  the  double  chromophore  CO'CiC  may  be  divided  in  four 
classes,  according  to  the  position  of  the  chromophores,  thus :  (1) 
the  two  chromophores  "  cyclostatic,"  as  in  hydroxyflavone,  I  ;  (2) 
the    two     chromophores    "  streptostatic,"     as     in     hydroxy chalkone, 

\  / 

IrO'OHTHl      ^  (^)  "CO  cyclostatic,"   "CO  streptostatic,"   as   in 

oxindogenide,  III ;  (4)  "  CO  streptostatic,"  "  CIC  cyclostatic,"  as  in 
hydroxy-1-benzoylcoumarone,  IV. 

0  O 


/^cp         .1     ^-^^- 


CO  CO 

(I.)  (III.) 

The  first  class  are  characterised  by  their  yellow  colour  and  colourless 
alkyl  and  acyl  derivatives,  the  second  are  reddish-yellow,  and  their 
alkyl  and  acyl  derivatives  are  yellow.  The  colours  of  the  third  class 
are  closely  related  to  those  of  the  second  class  (Klobski  and  Kostanecki, 
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Abstr.,  1898,  i,  371),  and  both  contain  "  C!C  streptostatic."  Repre- 
sentatives of  the  fourth  class  had  not  hitherto  been  prepared,  and,  as 
it  was  of  importance  from  the  standpoint  of  colour  that  they  should 
be  obtained,  the  investigation  was  undertaken. 

•  2  -  Hydroxy  -  4'  -  methoxijchalkone,  OH-CgH^-OHiCH-CO-CeH^-OMe, 
prepared  by  condensing  salicylaldehyde  and  jt?-methoxyacetophenone 
in  the  presence  of  50%  sodium  hydroxide,  crystallises  in  yellow  leaflets, 
m.  p.  148°  (decomp.).  The  sodium  salt  is  orange-red  and  easily 
soluble,  the  acetate,  CjgHjgO^,  crystallises  in  pale  yellow  leaflets, 
m.  p.  129 — 130°.  When  the  acetate  is  treated  with  1  mol.  of  bromine, 
2-acetoxy'A:'-methoxyGhalkone  dibromide,  Ci3Hjg04Br2,  is  formed,  which 
separates  from  alcohol  in  white  needles,  m.  p.  123°.  This,  on  treat- 
ment with  alcoholic  potassium  hydroxide,  leads  to  the  formation  of 

1-^-methoxyhenzoylcoumarone,      Cj-H^^pTx^C'CO'CgH^'OMe,    which 

crystallises  in  white  needles,  m.  p.  103 — 104°.  The  same  compound 
is  obtained  from  coumarilic  chloride,  anisole,  and  aluminium  chloride.  ] 

l--p- Hydroxybenzoylcoumarone,  C^^H^qO^,  prepared  from  coumarilic 
chloride,  phenol,  and  aluminium  chloride,  and  hydrolysis  of  the  result- 
ing coumarilic  ester  by  alkali,  crystallises  from  dilute  alcohol  in 
short,  stout,  light  yellow  needles,  m.  p.  179 — 180°.  It  is  therefore 
more  similar  in  colour  to  4-hydroxychalkone  (Bablich  and  Kostanecki, 
Abstr.,  1896,  i,  239)  and  to  4'-hydroxychalkone  (Abstr.,  1899,  i, 
704)  than  to  4'-hydroxyflavone  (Abstr.,  1900,  i,  669).  The  acetate, 
Cj^H^2^4,  forms  white  needles,  m,  p.  116 — 117°. 

[With  Frl.  M.  Szwejkowska.] — 2-Hydroxy-?>' :  ^'-dimethoxychalkone, 
OH*CgH4'CH!CH*CgH3(OMe)2,  obtained  by  the  condensation  of 
salicylaldehyde  with  acetoveratrone,  forms  stout,  yellow  prisms,  m.  p. 
148°.  Its  sodium  salt  is  red.  ^-Acetoxy-Z' -A'-dimethoxychalkone 
dibromide,  Q^^Yi^^O^v^,  forms  white  needles,  m.  p.  174 — 175°  (decomp.), 
and  is  converted  by  alcoholic  potassium  hydroxide  into  3' :  ^ -dimetlioxy- 

i-benzoylcoumarone,  CgH^'\--,Tq^C'CO*CgH3(OMe)2,  which  may  also  be 

obtained  from  veratrole  and  coumarilic  chloride.  It  forms  colourless, 
well-defined  rhombohedra,  m.  p.  90 — 91°. 

All  the  compounds  described  give  characteristic  colorations  with 
sulphuric  acid. 

As  benzoylphenylacetylene  is  colourless,  the  conclusion  that  all 
chromophores  contain  double  linkings  is  strengthened.  W.  R. 

Coumaroneglycol.  Johannes  Boes  {Chem.  Zentr.,  1908,  i,  1185; 
from  Apoth.  Zeit.,  1908,  23,  153). — The  action  of  hypochlorous  acid 
on  coumarone  gives  rise  probably  to  a  mixture  of  isomeric  coumarone 
chlorohydrins ;  the  product,  however,  when  purified  from  benzene 
yields  a  coumarone  chlorohydrin,  which  crystallises  in  needles,  m.  p. 
123°.  This  substance,  when  decomposed  in  alcoholic  solution  by  means 
of  potassium  hydroxide,  neutralised  with  acetic  acid,  and  steam 
distilled,  gives  a  small  quantity  of  coumaroneglycol,  m.  p.  151°,  which 
crystallises  from  benzene.  No  glycol  could  be  obtained  by  the 
oxidation  of  coumarone  by  means  of  potassium  permanganate  or 
bleaching  powder.  J.  V.  E. 
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Action  of  Benzoyl  Chloride  on  Xanthen.  J.  Heller  and 
Stanislaus  von  Kostanecki  {Ber.,  1908,  41,  1324— 1327).— The 
conclusion  previously  drawn  that  the  benzoylcoumaran  and  benzoyl- 
chromac,  prepared  by  the  action  of  the  acyl  chloride  on  the  cyclic 
phenol  ether  in  the  presence  of  aluminium  chloride,  are  para-derivatives 
was  not  directly  proved,  because  the  rupture  of  the  oxygen  ring  did 
not  take  place  (Abstr.,  1907,  i,  950).  In  order  to  support  this 
conclusion,  the  action  of  the  acyl  chloride  on  xanthen  has  been 
studied,  and,  as  it  is  proved  directly  that  substitution  occurs  in  the 
para- position  in  this  case,  the  conclusion  with  regard  to  the  coumaran 
and  chroman  derivatives  is  regarded  as  resting  on  a  solid  basis. 

2-Benzoylxanthen,  annexed  formula,  prepared  by  shaking  xanthen, 
benzoyl    chloride,  and    aluminium    chloride   in 
carbon     disulphide    solution     and     afterwards 
leaving     it    for    forty-eight    hoars,    crystallises 
COPhl^      A       A       J     from  a  mixture  of  pyridine  and  alcohol  in  white 
^<TT^^      leaflets,  m.  p.   148°.     By  reduction  of  an  alco- 
2  holic    solution  with   zinc   dust    and    potassium 

hydroxide,   leuco-2-benzoylxanthen,    OH-CHPh*CgH3<^TT^CgH4,    is 

obtained,  which  crystallises  in  stout  prisms,  m.  p.  136 — 137°.  Keduc- 
tion,  however,  of  the  benzoyl  compound  or  its  leuco-derivative  with 
sodium   and    alcohol    leads    to    the    formation    of    2-benzylxanthen, 

CH2Ph'CgH3<CpTT  ^CgH^,    which    separates   from   alcohol  in  white 

crystals,  m.  p.  93 — 94°. 

Oxidation  of  2-benzoylxanthen  with  boiling  nitric  acid  leads'to  the 
formation  of  2-henzoylxanthone,  C2oHj203,  which  crystallises  from 
alcohol  in  glistening  plates,  m.  p.  146 — 147°.  The  constitution  of  this 
compound  is  proved  by  its  preparation  from  jo-hydroxybenzophenone 
and  salicylic  acid  in  the  presence  of  acetic  anhydride : 


COPhl     J        +  COoHI     J  =  COPhl     I       I --'J  +2H2O. 


'2-' 


W.  B. 

Tritan  Series.  Hans  von  Liebig  {Anncden,  1908,  360, 
128 — 264). — Fluorescence  and  Colour  of  Organic  Substances. — 
Whilst  many  organic  substances  are  coloured  and  fluorescent,  the 
phenomenon  of  pleochroism  is  less  common,  and  all  three  properties 
have  been  observed  previously  in  only  one  substance,  chlorophyll,  which 
in  solution  has  a  red  fluorescence,  and  appears  green  in  thin  layers, 
but  in  thicker  layers  is  green  by  reflected,  red  by  transmitted,  light. 
The  vegetable  dyes  belong  to  the  aromatic  series,  and  contain 
commonly  two  hydroxyls  in  the  meta-position  to  each  other.  The 
frequency  with  which  such  dyes  occur  suggests  that  they  are  related 
to  chlorophyll,  the  more  that  m-dihydroxy-cora pounds  are  especially 
suited  for  the  assimilation  of  carbon  dioxide  and  oxygen.     The  simplest 
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m-dihydroxy-compound,  resorcinol,  forms  fluorescent  dyes  when 
heated  with  dehydrating  agents,  but  the  properties  of  these  dyes 
render  them  unsuited  for  the  study  of  the  phenomena  of  colour  and 
fluorescence.  On  the  other  hand,  many  of  the  dyes  formed  by 
condensation  of  resorcinol  with  other  substances  contain  a  pyrone 
ring  which  is  itself  a  chromophore,  and  therefore  disguises  the  colour 
and  fluorescent  properties  of  the  resorcinol  grouping.  Resorcinol  and 
benzil,  however,  condense,  forming  a  series  of  coloured  and  colourless 
compounds,  the  "  tritan "  (triphenylmethane)  derivatives  (for  the 
constitution  and  nomenclature,  see  Abstr.,  1905,  i,  781  ;  1907,  i,  45, 
930,  1045),  which  cannot  contain  a  pyrone  grouping,  and  which  in 
consequence  of  the  accumulation  of  benzene  nuclei  in  the  molecule 
crystallise  readily  and  have  convenient  solubilities.  As  the  phenyl 
groups  are  not  chromophoric,  the  colour  and  fluorescence  of  the 
tritan  compounds  must  be  ascribed  to  the  resorcinol  portion  of  the 
molecule. 

Whilst  2  :  4-dihydroxytritanolactone  is  colourless  and  not  fluorescent, 
m-tetra-2  : 4-dihydrotritanol  diether  and  its  diacetyl  derivative  are 
colourless,  but  fluoresce  blue,  and  a  tetra-acetyl  derivative  of  the 
triether  is  blue,  but  is  not  fluorescent.  Two  of  the  tritanone  ethers 
are  red  or  brown,  and  have  a  weak  green  fluorescence  ;  the  monoacetyl 
derivative  of  the  diether  and  the  penta-acetyl  derivative  of  the 
triether  are  yellow  and  have  a  strong  green  fluorescence.  m-Di-2  :  4- 
dihydroxytritanol  ether  is  brown  and  fluoresces  blue  in  alkaline 
aqueous,  but  green  in  alkaline  alcoholic,  solution.  The  solutions  of 
the  tritanone-acid-ether  derivatives  are  pleochroic,  being  blue  by 
reflected,  and  red  by  transmitted,  light  when  concentrated,  but  red 
only  when  dilute.  Finally,  the  penta-  and  hepta-acetyl  derivatives  of 
m-tetra-2  :  4-dihydroxytritanol  ether  (EL,  p.  447)  exhibit  not  only 
colour,  pleochroism,  and  fluorescence  as  does  chlorophyll,  but  also 
varying  fluorescence.  Of  the  tritan  compounds,  those  with  one 
resorcinol  group  are  colourless  and  not  fluorescent,  colour  and 
fluorescence  appearing  when  the  molecule  contains  two  resorcinol 
groups,  whilst  compounds  with  four  resorcinol  groups  are  pleochroic. 
It  is  remarkable  that  these  variations  in  colour  properties  depend  on 
the  building  up  of  arrangements  of  carbon,  oxygen,  and  hydrogen 
atoms  without  the  assistance  of  nitrogen. 

These  observations  are  made  thej  basis  of  a  long  discussion  of  the 
theory  of  colour  and  fluorescence  of  organic  compounds,  which  leads  to 
the  following  conclusions: 

1.  The  ultraviolet  fluorescence  of  benzene  and  its  most  simple 
derivative  arises  from  oscillations,  probably  of  electrons,  caused 
by  the  circular  shifting  of  the  double  linkings  of  Kekul^'s  benzene 
ring. 

2.  Persistent  fluorescence  in  the  visible  spectrum  is  caused  by 
retardation  of  the  oscillation  in  two  ways.     Firstly, 

3.  by  union  of  the  benzene  ring  with  other  rings,  as  in  naphthalene 
and  anthracene,  which  causes  usually  blue,  more  seldom  yellowish- 
green,  fluorescene ;  and  secondly, 

4.  by  the  coupling  of  the  benzene  ring  with  other  rings  by  means 
of   oxygen,  sulphur,   or   nitrogen    bridge-atoms,    which   increases  the 
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intensity  and  diminishes  the  rate  of  the  oscillations  and  causes  rod, 
yellow,  or  green  fluorescence. 

5.  Transient  fluorescence  may  arise  from  the  change  of  non- 
benzenoid  into  benzenoid  structures. 

6.  True  quinones  fluoresce  in  the  ultra-violet,  and  not  in  the 
visible  spectrum  unless  benzenoid  nuclei  are  present. 

R   R  R 

7.  There  exists  only  one  organic  chromophore,  the  system  1 1    ii        , 

AJ-A2-A3 
in  which  three  singly-linked  atoms  are  each  united  to  another  atom 
by  a  double  bond. 

8.  This  system  (7)  does  not  alone  suffice  to  produce  colour ;  there 
must  be  present  some  influence,  the  nature  of  the  atoms  or  a  cycliq 
grouping,  which  causes  the  three  double  linkings  to  assume  a  given 
relation  to  one  another. 

Derivatives  of  Tetra-^  '.4:-dihydroxytritanol. — The  product  obtained  on 
fusing  benzil  with  resorcinol  contains  resorcylic  acid,  benzoic  acid,  2  :  4- 
dihydroxytritanic  acid,  lesorcinolbenzein,  and  five  coloured  substances, 
which  for  convenience  are  termed  EU,  EL,  EK,  EN",  and  EB.  Tetra- 
phenyldifuran,  previously  stated  to  be  a  product  of  the  reaction,  has 
now  been  found  to  have  been  formed  from  resorcinol  and  a  small 
amount  of  benzoin.  Of  the  five  coloured  substances,  EU  {2^-acetoxy- 
w-tetra-2  : 6-dihydroxytritanol-6^2",6"^2^^-diether-7"7"^-anhydride)  has 
been  already  described  (Abstr.,  1907,  i,  45).  The  present  paper 
contains  an  account  of  the  method  employed  in  separating  the  fusion 
products  and  of  the  remaining  four  coloured  substances.  When  dis- 
tilled, these  decompose,  forming  diphenylmethane. 

EL  (m-tetra-2  :  4:-dihydroxi/tritan-ll,llI-ol-I,lV-ankydride-6^^2^^^' 
ether  or  m-tet7'a-2  :  4:-dihydroxytritan-ljIIl-ol-Il-acid-TV-lactone-Q^^2^^^- 
ether)  : 

OH  OH  OH  OH 

OhI       I~~I      j_0      I      J  I      JOH^' 


CPho        CPhg-OH     CPh2-0H    CPhg 


60. 


O —CO 


OH  OH  OH  OH 


ohI      I  I      I      ^1      I  I      I     o   ' 

CPhg-OH  CPh2-C02H  CPh2-0H  CPhg-CO 
crystallises  from  toluene  as  a  brovrnish-red,  granular  powder,  m.  p. 
250 — 260°,  forms  *ed  solutions  with  green  fluorescence,  and  dis- 
solves in  aqueous  alkalis,  separating  immediately  as  the  alkaline 
salts ;  these  form  dark  blui8h-red  aqueous  solutions  with  strong 
green  fluorescence.  When  boiled  with  alcoholic  potassium  hydroxide, 
EL  forms  m-tetra-2  :  i-dihydroxytritan-l^lY -ol-ll,lll-acid,  CygH^^O^,. 
which  is  obtained  as  a  brownish-red  powder,  soluble  in  aqueous  alkali 
carbonates.      The   hydrochloride y    G^^li^fi^^^HQX,    foriued   by   heating 

h  k  2 
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EL  with  alcoholic  hydrogen  chloride,  is  obtained  as  a  brownish- black 
powder.  When  heated  at  300°,  EL  loses  carbon  dioxide  and  forms  a 
red  powder,  CygHg^Og  or  CgyH^gOj),  which  is  insoluble  in  alkalis. 
'E\-diacetyl  derivative,  G^<2)i^fii^,  m.  p.  about  140°.  The  ijenta-acetyl 
derivative,  CggHg^Oj^,  forms  a  bluish-red,  granular  powder,  sinters  at 
170 — 180°,  melts  slowly,  and  decomp.  about  200°  ;  the  solutions  are  red 
with  red,  or  in  the  presence  of  ammonia  green,  fluorescence ;  by  trans- 
mitted light,  the  concentrated  solution  containing  ammonia  is  green, 
becoming  brown  on  dilution.  The  hepta-acetyl  derivative,  CggH^oOgQ, 
a  dark  red,  granular  powder,  m.  p.  above  300°,  forms  similar 
fluorescent  solutions.  The  triacetyl  derivative,  Cg^HgoO^.,  yellowish- 
brown  powder,  m.  p.  about  210°,  is  not  fluorescent.  The  colourless 
tetra-acetyl,  m.  p.  about  190°,  and  hexa-acetylj  CgQHggOj^,  m.  p.  about 
240°,  derivatives  are  described. 

EK      {m-Tetra-2  :  4:-dih7/droxytritan-ll,lII-ol-I,lY-acid-Q^^2^^^-etheo') 
crystallises  from  alcohol  as  a  reddish-brown  powder, 

OH  OH  OH  OH 


I        I     _.n       I        I  I        I 


OHi       '  I       j 0 i       J  I      jOH 


CPh^-OH     CPh2-C02H     CPhg-COgH     CPh^-OH 
forms  red  solutions  with  green  fluorescence,  and  is   soluble  in  alkalis. 
The  diacetyl,  OggHg^O^g,  m.  p.  180°,  and  penta-acetyl,   ^ss^efiil^  ^^*  P* 
180 — 190°,  derivatives  are  not  fluorescent. 

EN     {m-Tetra-2  :  ^-dihydroxytritanic  acid-Q^^2^^^ -ether), 
OH  OH  OH  OH 


CPhg-COaH  CPh2-C02H  OPh2-C02H  OPh^-COgH 
crystallises  from  alcohol  as  a  black  powder  with  green  lustre,  forms 
red  solutions  with  green  fluorescence,  and  dissolves  readily  in  cold 
alkalis.  The  triacetyl  derivative,  Cg^HgQOj^,  is  a  brownish-red  powder, 
and  forms  red  solutions,  which  are  not  fluorescent.  The  tetra-acetyl 
derivative,  CggHgQOjy,^C2HgO,  is  a  yellow,  granular  powder,  m.  p. 
118 — 125°.  T'he  penta-acetyl  derivative,  Cf)QHggO20,2H2O,  m.  p.  about 
210°,  forms  solutions  with  red  fluorescence. 

]p:B     (m-:Zfe^m-2  : 4:-dihydroxytritanol-Q^^'2^^^-ether), 

OH  OH  OH  OH 


OH  -0-  jOH 


OPhg-OH  CPh2-0H  CPbg-OH  CPh2-0H 
crystallises  from  alcohol  or  acetone-glacial  acetic  acid  as  a  red  powder, 
sinters  about  140°,  and  dissolves  in  hot  aqueous  alkalis  to  a  red  solu- 
tion with  slight  green  fluorescence.  The  diacetyl  derivative,  CgoH5gOj2, 
white  powder,  sinters  at  130°.  The  tetra-acetyl  derivative,  Cg^Hg^Ojg, 
white  powder,  m.  p.  about  125°.  The  penta-acetyl  derivative, 
CggHg^Oij,  reddish-brown  powder,  m.  p.  about  220°,  forms  red  solutions 
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which  are  not  fluorescent.  When  heated  at  200 — 220°,  EB  loses 
water,  forming  a  product,  Q^f^^fi^,  which  is  obtained  as  a  red 
powder,  m.  p.  180 — 190°.  Reduction  of  EB  with  zinc  dust  and 
glacial  acetic  acid  leads  to  the  formation  of  a  product,  O^^^^f)^, 
which  is  obtained  as  a  white  powder,  m.  p.  164 — 165°. 

Combination  of  Benzil  with  Phenol. — [With  Paul  KtiM.]  — 
Bistrzycki's  method  of  forming  tritan  derivatives  by  condensation  of 
benzil  with  phenols  in  presence  of  stannic  chloride  is  not  applicable  to 
the  formation  of  resorcinol  derivatives,  but  benzil  and  resorcinol 
condense  readily  when  heated  alone  or  with  sodium  sulphate,  or 
when  brought  together  in  cold  concentrated  sulphuric  acid,  forming 
2  :  4-dihydroxytritanolactone.  Whilst  2  :  4-dihydroxydiphenylacetic 
acid  closely  resembles  triphenylacetic  acid,  2  :  4-dihydroxytritanic  acid 
differs  markedly  in  its  behaviour,  and  hence  it  was  thought  possible 
that  the  condensation  product  of  resorcinol  and  benzil  is  3  :  5-dihydroxy- 
tritanolactone.  It  is  now  found,  however,  that  2-hydroxytritano- 
lactone  (Abstr.,  1907,  i,  930,  1045),  formed  from  benzil  and  phenol, 
behaves  in  the  same  manner  as  the  dihydroxylactone,  the  constitution 
of  which  as  2  : 4-dihydroxytritanolactone  is  therefore  confirmed. 
7?-Hydroxytritanolactone  is  not  formed  even  in  traces  by  the  condensa- 
tion of  benzil  with  phenol.     The  following  details  are  new. 

On  hydrolysis  with  alcoholic  potassium  hydroxide,  methyl  o-methoxy- 
tritanate  yields  o-methoxytritanic  acid  and  a  substance,  C^gHggO^,  m.  p. 
106°,  which  is  considered  to  be  a  molecular  compound  of  o-methoxy- 
tritanic acid  and  o-metboxytritanol.  A  similar  molecular  compound 
was  previously  obtained  by  hydrolysis  of  methyl  2  :  4-dimethoxy- 
tritanate  (Abstr.,  1905,  i,  781). 

The  substance,  m.  p.  239°,  formed  together  with  o- hydroxy tritano- 
lactone  by  condensation  of  benzil  with  phenol  (Abstr.,  1907,  i,  931),  is 
the  lactone  of  diphenyl-2-hydroxy-9-phenylanthranolacetic  acid, 

the  dipotassium,  Cg^HggO^KgjHgO,  and  potassium,  C34Ho304K,6H20, 
salts  are  described.  The  lactone  is  not  reduced  by  zinc  dust  and 
glacial  acetic  acid,  but  on  treatment  with  chromic  acid  in  glacial  acetic 
acid  solution  yields  a  product,  C34H24O5,  which  separates  from  alcohol  in 
colourless  crystals,  m.  p.  148 — 149°,  and  gives  a  greenish-yellow 
coloration  with  sulphuric  acid.     The  dimethyl  derivative, 

C34H2202(OMe)2. 

formed  by  the  action  of  methyl  sulphate  on  the  dipotassium  salt,  crys- 
tallises in  white  needles,  m.  p.  187°,  and  remains  unchanged  when 
boiled  with  alcoholic  potassium  hydroxide.  The  trinitro-com^ound., 
C34Hjc)03(]Sr02)3,  forms  a  yellow  powder,  m.  p.  120—130°. 

2  '.^-Dihydroxytritanolactonesulphonic  Acid. — [With  Otto  Herb.] — 
o-Hydroxytritanolactone,  ;?-hydroxytritanic  acid,  and  2  : 4-dihydroxy- 
tritanolactone ether  do  not  form  siilphonic  acids.  On  the  other  hand, 
2  :  4-dihydroxytritanolactone  and  its  methyl  ether,  methyl  4-hydroxy- 
2-methoxytritanatc-4-ether,  0[C,,H3(OMe)-CPh2-C02Me]2,  2  :4-dimeth- 
oxytritanic  acid  and  its  methyl  ester,  and  o-methoxytritanic  acid 
readily  form  sulphonic  acids  when  shaken  with  cold  concentrated 
sulphuric  acid.     The  ethoxy-derivatives  react  even  more  easily  than  do 
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the  methoxy-compounds.  The  carbmetlioxy-group,  •C02Me,  is  split  off 
in  the  sulphonation  of  the  methyl  esters.  The  2  :  4-dimethoxytritanol- 
siil phonic  acid,  formed  in  this  manner  from  methyl  2  :  4-dimethoxy- 
tritanate,  is  isomeric  with  that  prepared  directly  from  2  : 4-dimeth- 
oxytritanol.  2-Hydroxy-4-acetoxytritanolactone  is  also  readily  sulphon- 
ated  :  the  reaction  takes  place  most  easily  with  the  tetramethyl  ether 
of  2  :  4-dihydroxytritanolactone  ether,  which  forms  a  tetrasulphonic 
acid,  whereas  the  other  compounds  form  monosulphonic  acids  only. 
'i-Hydroxy-^-Tnethoxytritanolactone-Kt-sulphonic  acid, 
C2iH,503-S03H,3H20, 
crystallises  in  needles,  m.  p.  160 — 161°;  the  ammonium  salt  crystal- 
lises in  leaflets.  The  corresponding  i-ethoxysulphonic  acid  (SHgO) 
forms  needles,  m.  p.  140 — 141°,  and  yields  a  colourless  ferric  salt 
which  gradually  becomes  red.  2  :  ^-Dimethoxytritanol-^-sulphonic  acid, 
C2iHjc)03*S03H,  crystallises  in  needles,  m.  p.  207 — 208°,  becoming  red, 
decomp.  about  330°.  The  isomeric  6-sulphonic  acid,  leaflets,  m.  p. 
221°,  gives  a  violet  coloration  with  ferric  chloride.  2  :  i-Dimethoxy- 
tritanolether-tetrasulphonic  acid,  0[CgH(OMe)(S03lI)2*CPh2*OH]2,  gives 
a  green  fluorescence  with  an  excess  of  alkali,  but  not  a  coloration 
with  ferric  chloride ;  the  ammonium  salt,  needles.  Ammonium, 
o-methoxytritanol-Z-sulphonate,  m.  p.  180°  (decomp.).     o-EthoxytHtanol- 

6-sulphonic  anhydride,  OEt'CgHg^^pp^,   ^0,  forms  colourless  needles, 

m.  p.  100°  (decomp.). 

2  :  i-Dihyd7'oxytritanolactonesulphonic  acid,  CgoHjgOg'SOgH, 211^0, 
crystallises  from  benzene  in  rectangular  prisms,  m.  p.  132°,  decomp. 
about  180°,  gives  a  reddish-violet  coloration  with  ferric  chloride,  and 
liberates  mineral  acids,  including  sulphuric  acid,  from  their  salts. 
Eighteen  salts  of  this  acid  are  described.  The  acid  remains 
unchanged  when  fused  with  potassium  hydroxide  or  boiled  with 
alcoholic  potassium  hydroxide  in  a  reflux  apparatus.  On  treatment 
with  acetyl  chloride,  the  monoammonium  salt  yields  ammonium 
2-hydroxy-i-acetoxytritanolactone8ulphonate,  G^^^fi^'^O^TL^,  needles, 
m.  p.  235 — 236°,  and  ammonium  2-hydroxyA-acetoxysulphotritanate, 
leaflets,  m.  p.  233°  if  slowly,  or  200—230°  if  quickly,  heated.  The 
product,  CggHj^Og'SOgNH^,  obtained  on  successive  treatment  of 
2-hydroxy-4-aoetoxytritanolactone  with  sulphuric  acid  and  ammonium 
sulphate,  crystallises  in  leaflets,  m.  p.  235 — 236°.  Sodium  %hydroxy- 
Ai-acetoxytritanolactonesulphonate,  Co2^irP4^*'^0^2i,  m.  p.  124 — 125°. 

2  :  i-Dihydroxytritanol-b-sulphonic  acid,  Q^^^^O^^'^O^fUfi,  formed 
by  oxidation  of  the  lactonesulphonic  acid,  separates  from  ether  in 
colourless  crystals,  m.  p.  186°. 

The  sul phonic  acid  group  is  split  off  from  2  :  4-dihydroxytritano- 
lactonesulphonic  acid  by  the  action  of  acetyl  chloride  on  the  mono- 
ammonium  salt  or  of  methyl  sulphate  on  the  potassium  salt, 
2  :  4-dihydroxytritanolactone  being  formed.  In  presence  of  potassium 
hydroxide,  the  action  of  methyl  sulphate  leads  to  the  formation  of 
methyl  2  :  4-dimethoxytritanate,  2  :  4-dimethoxytritanic  acid,  and 
2-hydroxy-4-methoxytritanolactone.  When  treated  with  bromine  in 
glacial  acetic  acid  solution,  the  Fodium  sulphonate  is  converted  into 
Kohlhaas's   67'omo-compound,    m.   p.     184°   (Diss.,    Marburg,     1905). 
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The  action  of  nitric  acid  on  the  potassium  sulphonate  in  glacial  acetic 
acid  solution  leads   to    the    formation    of    nitro-2  :  i-dihydroxytritano- 
lactone,  m.   p.    183°,   which  forms  an    acetyl  derivative,   m.    p.    159°. 
I)i7iitro-2  : 4:-dihydroxyiritanol,   yellow  crystals,   m.   p.     175 — 176°,    is 
formed  by  the  action  of  concentrated   nitric  acid  on  2  :  4-dihydroxy- 
tritanolactone  or  its  potassium  sulphonate.     On  reduction  with  tin  and 
hydrochloric  acid  in  glacial  acetic  acid  solution,  it  yields  the  diamino- 
compound,  crystallising  in  blue  leaflets,  m.  p.  200°. 
Ferric  2  :  ^-dihydroxytritanolactonesulphonate, 
(C2oH,303-S03)3Fe,6H20, 
forms  colourless  leaflets,  which  become  blue,  but  retain  the  same  com- 
position on  treatment  with  oxygen  in  cold  ethereal  solution.     When 
heated,  the   blue  crystals  commence  to   decompose  at   180°,  evolving 
carbon  monoxide.     When  treated  with  oxygen  in  aqueous  solution,  the 
ferric  sulphonate  yields  a  yellow  precipitate, 

and  a  free  sulphonic  acid.  G.  Y. 

[Preparation  of  3-Hydroxy-(l)-thionaphthen-2-carboxylic 
Acid.]  Kalle  &  Co.  (D.R.-P.  \m()lb).—Carhmethoxy-o-thio- 
benzoic  acid,  C02H*C(5H4*S'CH2*C02H,  yellowish-white  crystals,  m.  p. 
213°,  is  produced  by  condensing  chloroacetic  and  thiosalicylic  acids 
or   their   esters    in   alkaline    solutions.      3-Rydroxy-(l)-thionaphthen- 

2-carboxylic  acid  {thioindoxylcarhoxylic  acid),  Q^^^^2 i^C'COgH 

or  CgH4<C^_^CH*C02H,  is  produced  together  with   3-hydroxy-(l)- 

thionaphthen  by  heating  the  preceding  acid  with  sodium  hydroxide  and 
water  at  170 — 200°  and  acidifying  the  fusion  with  dilute  mineral 
acid.    When  distilled  in  steam,  the  carboxylic  acid  loses  carbon  dioxide 

and    furnishes    3-hydroxy-(l)-thionaphthen,     CgH^-^^j ^^CH    or 

C6H,<g_>CH2.  ^  ^  ^ 

Quinine    Salts    of    Anhydromethylenecitrylsalicylic    Acid. 

LuiGi  Santi  {Boll  chim.  farm.,  1908,  47,  219— 224).— The  author 
has  prepared  the  two  following  quinine   salts   of  anhydromethylene- 

citrylsalicylic    acid,    (JK^^C^^  ^C(CH2*C02*CgH4'C02E[)2    (compare 

Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.,  Abstr.,  1907,  i,  1045)  : 
(1)  the  normal  salt,  0<^Q\l^fi^^,(u^-^^QO-^-^,  and  (2)  the  basic  salt, 
2(j2()^<ifi^2^^2\^\%^\v  '^^®  ^^'^^  ^^  these  salts  is  of  therapeutical 
interest,  as  it  contains  a  greater  proportion  of  salicylic  acid  than  any 
of  the  ordinary  pharmaceutical  preparations  containing  both  salicylic 
acid  and  quinine.  T.  H.  P. 

Solubilities  of  True  and  False  Tannates   of  Quinine.      F. 

MuRAEO  {Gazzetta,  1908,  38,  i,  427—430;  Boll.  chim.  farm.,  1908, 
47,  255 — 258). — The  author  has  determined  the  solubilities  in  water 
and  dilute  hydrochloric  acid  at  37°  of  the  two  true  tannates  of  quinine 
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having  the  composition  (1)  C2oH2402N2,Cj4Hjq09,4H20  and  (2) 
2C^(;R^fi^'N^,^C^^'H^fiQ,S'H.f>,  and  of  the  false  tannate  (3) 
2{C^QR^fi^'N^,11^^0;),bC^Ji^fi^,U'S.p.  These  solubilities  are  as 
follows  :  In  water,  (1)  0%,  (2)0%,  (3)  0-313%.  In  0-1%  hydrochloric 
acid,  (1)  0-984%,  (2)  1-210%,  (3)  0-847%,  corresponding  respectively 
with  0-443%,  0-448%,  and  0-195%  of  quinine.  In  0-3%  hydrochloric 
acid,  (1)  3656%,  (2)  4-756%,  and  (3)  1-560%,  corresponding  respectively 
with  1-645%,  1-760%,  and  0  359%  of  quinine. 

The  two  true  tannates  tend  to  liberate  free  tannic  acid,  and  thus 
form  more  highly  basic  tannates,  whilst  the  opposite  is  the  case  with 
the  false  tannate  (3).  Thus,  when  the  last  is  washed  for  a  long  time 
with  water,  its  composition  becomes  nearly  that  required  by  the 
formula  2(0,^,11^ fi,N^,}I^HO,),7C,^Ti^fi^,22B:f>.  T.  H.  P. 

Bphedrine  and  i/^-Bphedrine.  Ernst  Schmidt  {Arch,  Pharm., 
1908,  246,  210—214.  Compare  Abstr.,  1904,  i,  769  ;  1906,  i,  602). 
— It  has  been  suggested  previously  (loc.  cit.)  that  when  ephedrine  is 
heated  with  hydrochloric  acid  an  equilibrium  mixture  of  ephedrine 
and  i/^-ephedrine  is  formed.  In  the  present  paper,  the  validity  of  this 
view  is  established  by  the  observation  that  each  of  these  two  substances 
can  be  converted  into  the  equilibrium  mixture,  whence  it  appears 
certain  that  ephedrine  and  i//-ephedrine  are  geometrical,  not  structural, 
isomerides.  An  attempt  to  form  i/^-ephedrine  from  ephedrine  by  heating 
the  latter  at  213°,  resulted  in  the  partial  decomposition  of  the  base 
into  methylamine  and  the  isomeride  of  cinnamyl  alcohol  already 
obtained  by  Miller  from  ephedrine  by  a  less  direct  method  (Abstr., 
1903,  i,  110).  A  small  amount  of  i//-ephedrine  is  also  formed  in  this 
reaction.  T.  A.  H. 

Preparation  of  Morphine  Alkyl  Bromides.  J.  D.  Kiedel 
(D.R.-P.  191088.  Compare  Abstr.,  1906,  i,  530).— The  morphine 
alkyl  bromides  may  be  conveniently  prepared  by  the  interaction  of  the 
corresponding  alkyl  chlorides  and  hydrobromic  acid  or  a  soluble 
bromide.  This  double  decomposition  may  be  effected  in  aqueous 
alcoholic  or  acetone  solutions.  Morphine  ethyl  bromide  and  the 
corresponding  methyl  bromides  were  obtained  in  this  manner. 

G.  T.  M. 

Pyridine.  Hans  Th.  Bucherer  and  Julius  Schenkel  {Ber.,  1908, 
41,  1346 — 1352). — Korner's  formula  for  pyridine  represents  this 
compound  as  containing  the  grouping  X*N!CH*X,  characteristic  of 
Schiff's  bases.  According  to  Miller,  the  latter  unite  with  sodium 
hydrogen  sulphite.  It  is  shown  that  pyridine  also  combines  with 
sodium  hydrogen  sulphite,  yielding  a  compound, 
C5H5N,3NaHS03,2H20. 
Substituted  pyridines  appear  to  react  in  a  similar  manner.  The 
constitutional  formula  suggested  is 

The  compound  is  prepared  by  boiling  pyridine  for  twenty-four  to  thirty 
hours  with  a  40%  sodium  hydrogen  sulphite  solution,  neutralising  care- 
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fully  with  sodium  carbonate,  adding  the  requisite  amount  of  barium 
iodide  solution,  filtering,  evaporating  the  filtrate  under  reduced  pressure, 
and  precipitating  with  96%  alcohol.  When  rapidly  heated,  it  decom- 
poses at  235°,  but  when  slowly  heated  it  begins  to  decompose  at  115°. 
It  is  readily  decomposed  by  alkalis,  yielding  ammonia  and  a  product 
with  a  characteristic  odour.  After  warming  for  half  an  hour  with 
alkali,  the  whole  of  the  sulphur  is  present  in  the  form  of  sulphite. 

J.  J.  S. 


Glycine  and  Indole  Derivatives.  Oscar  Hinsberg  {Ber.,  1908, 
41,  1367 — 1373). — The  reaction  between  aromatic  amines  and  glyoxal 
sodium  hydrogen  sulphite  (Abstr.,  1888,  372;  1892,  1458  ;  1895,  i, 
144  ;  1898,  i,  275  ;  Pschorr  and  Kuhtz,  Abstr.,  1905,  i,  236  ;  Pschorr 
and  Karo,  Abstr.,  1903,  i,  887)  has  been  extended  by  the  inclusion  of  the 
more  complex  amines  :  ^-aminophenol,  /)-phenylenedimethyldiamine, 
6-aminoquinoline,  and  methyl-;9-phenetidine.  Of  these,  only  the  last 
named  yields  an  indolesulphonic  acid  ;  aminophenol  and  jo-phenylene- 
dimethyldiamine  yield  glycine  derivatives,  and  aminoquinoline  yields 
the  compound  C2H2(0-S02Na)2(NH-Cc,HgN)2. 

The  formation  of  this  compound  indicates  that  in  the  reaction  between 
an  amine  and  the  sodium  bisulphite  derivative  of  glyoxal,  the  first 
stage  consists  in  the  replacement  of  one  or  both  of  the  hydroxyl  groups 
by  a  substituted  amino-group.  If  the  resulting  product  is  sparingly 
soluble,  it  can  be  isolated,  but  if  readily  soluble  it  loses  sodium 
hydrogen  sulphite,  and  by  a  process  of  molecular  rearrangement  yields 
a  glycine  derivative,  or  ring  formation  occurs  and  an  indole  derivative 
is  formed.  The  compounds  described  previously  as  indolesulphonic 
acids   are    now   regarded    as    esters    derived    from    sulphurous    acid 

and  hydroxyindoles,  for  example,  X'^pxr^O-O'SOgH. 

Phenylglycine  is  formed  together  with  anilinoacetanilide  by  the 
action  of  aniline  on  glyoxal  sodium  bisulphite.  ^9- Aminophenol  and 
the  bisulphite  compound  yield  p-hydroxyanilinoaceto-p-hydroxyanilide, 
OH-C,^H4-NH-CO-CH2-NH-CeH4-OH,  and  ^>hydroxyphenylglycine 
(Yater,  Abstr.,  1884,  1144).  The  former  compound  crystallises  from 
dilute  alcohol  in  colourless  needles,  m.  p.  190°.  The  hydrochloride 
crystallises  from  water  in  colourless  needles.  Tetramethyldiamino- 
diphenylglycineamide,  NMe2-C6H4-NH-CO-CE2-]SrH-CgH4-NMe2,  ob- 
tained from  p-aminodimethylaniline  and  glyoxal  sodium  bisulphite, 
crystallises  from  dilute  alcohol  in  glistening  plates,  m.  p.  173°.  It 
yields  a  soluble  hydrochloride  and  a  reddish-yellow  nitrosoamine. 

Sodium  b-ethoxy-X-methylindole  sulphite, 

OEt-C,H3<^^|>C-0-S02Na, 

forms  colourless  crystals,  and  on   hydrolysis  yields  5-ethoxy-l-methyl- 

oxindole,  OEt'CgHg-^^  ^tt  ^CO,  which  crystallises  from  water  in  stout 

prisms,    m.  p.    94°.     The   nitrosoamine,    CuH^gOgN,  has    m.  p.    254° 
(decomp.). 

Aminoquinoline    glyoxaliiie    hisuljyhite,     G^^^-^^O^^^,     forms     an 
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intensely    yellow,  crystalline    powder  with  acidic  properties,    and    is 
readily  hydrolysed  to  sulphurous  acid,  glyoxal,  and  aminoquinoline. 

J.  J.  S. 


Action  of  Bthylamine  on  Isatin.  C.  Haslinger  {Ber.,  1908, 
41,  1444—1453.  Compare  Abstr.,  1907,  i,  975).— The  author  has 
prepared  other  derivatives  of  the  compounds  obtained  by  the  action  of 
ethylamine  on  isatin.  In  addition  to  the  three  classes  of  compounds 
described  previously,  a  fourth  has  been  obtained  by  treating  5  :  7-di- 
bromoisatin  in  chloroform   and  alcohol  with  33%  aqueous  ethylamine, 

whereby  5  :  1 -dihromoisatin  ethylamine,  C^HgBr^^pQ^^C'ONHgEt,  is 

precipitated,  which  separates  from  chloroform  in  violet-brown  needles, 
readily  changes  to  5  :  7-dibromo-3-ethyliminoisatin  by  loss  of  water, 
and  loses  ethylamine  by  keeping  or  by  treatment  with  dilute  acids  or 
alkalis. 

By  passing  sulphur  dioxide  into  an  alcoholic  suspension  of  3-ethyl- 
iminoisatin,  a  white,  crystalline  substance  is  obtained,  CjoN^gO^NgS, 
which  readily  loses  sulphurous  acid,  regenerating  3-ethyliminoisatin,  to 

which  is  ascribed  the  constitution  N<p*^^C(0-S02H)-NHEt, or  of 

6      4 

the  corresponding  internal  salt.  5-Bromo-  and  5  :  7-dibromo-3-ethyl- 
iminoisatins  yield  analogous  compounds.  In  addition  to  the  preceding, 
compounds  have  been  obtained  containing  one  molecule  of  water  more ; 
they  yield  isatin  under  the  influence  of  acids  or  alkalis,  and  con- 
sequently have  constitutions  such  as  N<^(^-^>C(OH)-0-S02-NH3Et. 

Members  of  both  of  these  classes  of  sulphurous  acid  derivatives  become 
brown  and  then  violet  on  heating,  resembling  3-ethyliminoisatin  in 
this  respect. 

By  prolonged  treatment  with  alcoholic  potassium  hydroxide,  the  red 
crystals  of  the  potassium  salt  of  3-ethyliminoisatin  are  changed  to 
colourless  crystals  of  a  potassium  salt,  from  which  hydrochloric  acid 
liberates  a  substance,  CgHj^OgNg,  m.  p.  343°,  which  is  identical  with 
benzoylenecarbamide  (2  :  4-dioxy-l  :  3-quinazoline)  (compare  Abt, 
Abstr.,  1889,609;  Gabriel  and  Colman,  Abstr.,  1905,  i,  944).  By 
distillation  with  lime,  it  yields  o-aminobenzonitrile.  In  a  similar 
manner,  5-bromo-3-ethyliminoisatin  is  converted  into  6-6romo-2  :  ^-di- 

oxy-\  :  3-quinazoline,  CgH3Br<^  i      ,  m.  p.  354°.  C.  S. 


[A  Double  Salt  from  8-Hydroxy-7-iodoquinoline-5-sulphonic 
Acid.]  EiCHARD  Griese  (D.K-P.  190956). — The  double  ammonium 
salt,  09NH4l(OH)-S03-NH4,NHJ,  obtained  in  orange-yellow  leaflets 
by  concentrating  an  aqueous  solution  containing  molecular  proportions 
of  ammonium  7-iodo-8-hydroxyquinoline-5-sulphonate  and  ammonium 
iodide,  is  very  soluble  in  water  or  alcohol  and  decomposes  at  225°. 
This  compound  has  the  germicidal  properties  of  its  components ;  dilute 
hydrochloric  acid  decomposes  it,  liberating  iodine.  These  properties 
render  it  valuable  in  therapeutics.  G.  T.  M. 
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Action  of  Sulphites  on  Aromatic  Amino-  and  Hydroxy- 
compounds.  V.  Hans  Th.  Bucherer  aud  Franz  Seyde  {J.  pr. 
Chem.,  1908,  [ii],  77,  403—413.  Compare  Abstr.,  1903,  i,  627;  1904, 
i,  309,  395;  1905,  i,  48,  585;  1907,  i,  509).— In  analogy  to  the 
formation  of  aryl-substituted  ;8-naphthy]amines  by  the  sulphite 
method,  the  immediate  product  of  the  action  of  phenylhydrazine  on 
^-hydroxynaphthoic  acid  is  s-phenyl-^-naphthylhydrazine, 

CioH^-NH-NHPh. 
The  reaction,  however,  does  not  stop  here  ;  the  product  undergoes 
a  further  series  of  changes,  leading  to  the  formation  of  a  sodium 
sulphaminate  of  1  :  2-phenonaphthacarbazole,  which  has  the  annexed 
constitution.  It  is  considered  that  the  s-hydrazine  undergoes  oxidation 
to  the  azo-compound,  which  combines  with  sodium 
hydrogen  sulphite,  forming  the  intermediate  sub- 
stance, CiQH^'NH'NPh'SOgNa,  the  last  stage  in 
the  reaction  being  an  intramolecular  condensation 
of  this,  resembling  Fischer's  indole  synthesis.  A 
small  amount  of  the  sodium  sulphaminate  undergoes 
intramolecular  change  into  a  sodium  sulphonate, 
whilst  by  a  side-reaction  small  quantities  of  the  s-hydrazine  form 
2-amino-l-o-aminophenylnaphthalene  by  the  benzidine  change.  When 
heated  above  its  m.  p.,  the  dihydrochloride  of  the  diamino-compound 
decomposes,  forming  hydrogen  chloride,  ammonium  chloride,  and 
1  :  2-phenonaphthacarbazole,  thus  confirming  the  ortho-position  of  the 
two  amino-groups.  The  same  products  are  obtained,  but  in  smaller 
yields,  from  phenylhydrazine  and  ^-naphthol.  The  interaction  of 
p-tolylhydrazine  and  j8-hydroxynaphthoic  acid  takes  place  in  the  same 
manner. 

Sodium  1  : 2-phenonaphthacarhazole^ -sulphonate,  C^^^H^QOgNSNa, 
is  obtained  in  a  70%  yield  from  ^-hydroxynaphthoic  acid,  but  only  a 
45%  yield  from  ^-naphthol ;  it  crystallises  from  alcohol  in  white 
needles,  is  soluble  in  water,  and  when  heated  with  mineral  acid  yields 
1  :  2-phenonaphthacarbazole,  m.  p.  135°  (Japp  and  Maitland,  Proc, 
1901,  186).     The  barium  salt,  (CigHio03NS)2Ba,  is  crystalline. 

On  recrystallisation  of  the  preceding  sodium  salt  from  alcohol,  a  small 
amount  of  an  insoluble  salt  is  obtained,  which  on  acidification  yields  a 
sulphonic  acid,  Cj^Hj^OgNS,  crystallising  in  needles ;  it  forms  an 
aqueous  solution  with  blue  fluorescence,  and  couples  with  jo-nitrodiazo- 
benzene  chloride,  forming  a  weak  violet  dye. 

'2-Amino-\-o-aminophenylnaphthalene,  Cj^Hj^Ng,  crystallises  from 
alcohol  in  glistening  prisms,  m.  p.  154°,  decomp.  160 — 200°,  forming 
1  : 2-phenonaphthacarbazole,  is  insoluble  in  water,  forms  a  blue 
fluorescent  solution*in  alcohol,  and  when  diazotised  and  coupled  with 
Pt-salt  in  alkaline  solution  forms  a  red  dye,  which  dyes  wool  red,  or 
unmordanted  cotton  a  weak  red. 

On  prolonged  healing  with  dilute  sodium  hydrogen  sulphite  on  the 
water-bath,  hydrazobenzene  is  converted  into  benzidine. 
Sodium  ^'-methyl-l  :  %phenonaphthacarhazole-^-sulphonate, 
Ci^Hi203NSNa, 
prepared  from  jo-tolylhydrazine  and  j8-hydroxynaphthoic  acid,  crystallises 
in  needles,  and   when  heated  with  hydrochloric  acid  yields  2'-methyl- 
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1  :  2-phenonaphthacarbazole,    m.    p. 
776). 


181°  (Uilmann,   Abstr.,  1904,  i, 
G.  Y. 


Preparation  of  Anthraquinone  Derivatives  Containing 
Nitrogen.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
192201). — The  acyl  derivatives  of  the  secondary  aminoanthra- 
quinones  undergo  condensation,  forming  cyclic  compounds  containing  a 
new  nitrogen  ring. 

1-Acetylmetnylaminoanthraquinone,  when  heated  with  aqueous 
sodium  hydroxide,  furnishes  a  condensation  product  (I)  crystallising 
from  pyridine  in  yellow  needles  : 

CO  CO 

/\  /\ 

HC      NMe  HC       NMe 

III  11 

c     I  c 


CO  CO    OMe 

(I.)  (II.) 

4-Nitro-l-acetylmethylaminoanthraquinone,  when  boiled  for  three 
hours  with  sodium  and  methyl  alcohol,  furnishes  the  compound  (11).  The 
patent  contains  references  to  thirteen  other  condensation  products  of 
this  type,  derived  from  derivatives  of  methylaminoanthraquinone. 

G.  T.  M. 

[Oxidation  of  2-Methyl-l  :2'-dianthraquinonylamine.] 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  192436.  Compare  Abstr., 
1907,  i,  226). — A  mixture  of«2-methyl-l  :  2'-dianthraquinony]amine 
and  litharge  was  added  to  fused  potassium  hydroxide  at  170°,  when  an 
orange-red  oxidation  product  was  obtained  in  accordance  with  the 
following  equation  : 

CO  CO 


CHg    +    30 


CO    +    2H,0 
CO 


The  compound  crystallises  from  nitrobenzene,  and  in  the  hypo- 
sulphite vat  it  furnishes  a  violet  colouring  matter  which  dyes  cotton 
in  this  shade,  the  dyed  fabric  slowly  acquiring  by  oxidation  of  the 
violet  vat  dye  a  very  fast,  orange-red  colour.  G.  T.  M. 

New  Synthesis  of  i^oOxazoles.  Julius  Schmidt  and  Karl  Th. 
WiDMANN  (/^er.,  1908,  41,  1  252— 1260).— «soOxazoles  are  formed  by 
the  action  of  red  fuming  nitric  acid  on  y-diketones.  The  reaction  has 
been    studied    in    the    case    of    ethyl  ^-diacetylsuccinate,   which,  as 
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Knorr's  investigations  have  shown,  reacts  both  as  a  y-diketone  and  a 
)8-ketonic  acid  ester.  By  the  action  of  red  fuming  nitric  acid  at  a 
temperature  of  0°  to  5°,  ethyl  5-7nethylisooxazole-3  :  ^-dicarboxylate  is 
formed,  crystallising  in  large,  colourless  plates,  m.  p.  56 — 57°.  On 
hydrolysis  in  the  cold  with  the  calculated  quantity  of  normal  alkali, 

b-methyli^ooxazole-2t  :  ^-dicarhoxylic  acid,  0<^-\. i  p,^^-rT'  ^^  formed, 

and  crystallises  in  colourless  needles,  m.  p.  183°.  The  silver  salt  is  a 
colourless  powder,  which  decomposes  explosively  when  heated  ]  the 
copper  salt  forms  a  green  powder.  When  heated  under  special 
precautions   at    185°,    carbon    dioxide    is   eliminated   from    the    di- 

carboxylic     acid,    forming    ^-methylisooxazole,     0<^ i     ,  b.    p. 

103— 105°/20  mm.  E.  F.  A. 

Preparation  of  ;?-Nitrodiphenylamine  and  its  Derivatives. 
Fritz  Ullmann  (D.R.-P.  193448). — 4-Nitrodiphenylamine-2-sulphonic 
acid  and  its  substitution  products  readily  lose  their  sulphonic  group 
on  heating  with  mineral  acid  at  temperatures  not  exceeding  100°. 

4-JSritro-3'-amino-4'-methyldiphenylamine-2-sulphonic  acid,  when 
warmed  with  5  parts  of  80%  sulphuric  acid  at  80 — 90°  for  ten  to 
twenty  minutes,  dissolves  completely,  and  4:-nitro-3'-amino-4:'-methyl- 
diphenylamine^  yellowish-red  needles  from  toluene,  m.  p.  168°,  is  pre- 
cipitated on  the  addition  of  alkali. 

^-Nitrophenyl-i' -tolylamine,  yellow  needles  from  benzene,  m.  p. 
139°,  is  similarly  obtained  from  the  sulphonic  acid  produced  by  con- 
densing jf>nitrochlorobenzene-o-sulphonic  acid  and  ^-toluidine. 

2>'-Chloro-^-nitrodiphenylainine,  yellow  leaflets,  m.  p.  129°,  is  pre- 
pared from  3-chloro-4-nitrodiphenylamine-2-sulphonic  acid,  and  i-nitro- 
^-hydroxydiphenylamine,  reddish-brown  needles  with  steel-blue  reflex, 
is  obtained  from  the  corresponding  sulphonic  acid.  G.  T.  M. 

Preparation  of  ^-Aminodiphenylamine  and  its  Derivatives. 
Fritz  Ullmann  (D.R.-P.  193351). — 4-Aminodiphenylamine-2-sulphonic 
acid  and  its  derivatives  have  now  been  found  to  undergo  hydrolysis 
when  heated  with  mineral  acids  at  temperatures  not  exceeding  100°. 

4:-Ajnino-2-sulphodiphenylamine-2'-carboxyliG  acicZ,  produced  by  heating 
anthranilic  and  /;-chloronitrobenzene-o-sulphonic  acids  in  aqueous 
sodium  acetate  and  then  reducing  the  nitro-compound  obtained,  is  a 
colourless  compound,  forming  soluble  alkali  salts  and  yielding  i-amino- 
diphenylamine-2-carhoxylic  acid  on  heating  at  100°  with  60%  sulphuric 
acid.  The  final  product  forms  yellow  needles,  m.  p.  200°,  rapidly 
turning  blue  on  exposure  to  air.  G.  T.  M. 

[2-Aniino-4 : 6-diacetyldianiinophenol.]  Leopold  Cassella  &  Co. 
(D.R.-P.  191862). — 2-Amino-4: :  6-diacetyldiaminophenol  is  prepared  by 
reducing  the  nitro-compound  obtained  by  treating  2  : 4'-diacetyl- 
diaminophenol  with  excess  of  nitrous  acid  ;  it  gives  rise  to  a  diazo- 
derivative,  which  readily  couples  to  form  azo-dyes  with  the  sulphonic 
acids  of  the  naphthols,  aminonaphthols,  dihydroxynaphthalenes,  and 
naphthylenediamines.  G.  T.  M. 
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Preparation  of  6-Ainino-2  : 4-diacetyldiaminophenol.  Leopold 
Cassella  &  Co.  (D.R.-P.  191549). — ^-Nitro-2  \  ^-diacetyldiaminophenoly 
N02*CgH2(NHAc)2*OH,  yellow  needles,  m.  p.  215°,  is  prepared  by- 
adding  sodium  nitrite  solution  to  a  thin  paste  of  2  :  4-diacetyldiamino- 
phenol in  dilute  hydrochloric  acid.  On  reduction  with  zinc  dust  and 
dilute  sulphuric  acid,  this  nitro-compound  yields  the  sulphate  of  2  :  4-c?i- 
acetifl-2  : 4  :  Q-triaminophenol ;  the  free  base  forms  colourless  needles, 
m'.  p.  205°,  which  are  readily  soluble  in  water  or  alcohol  and  furnish  a 
sparingly  soluble  diazo-derivative.  G.  T.  M. 

/?-Phenylbenzylhydrazine.  Giacomo  Ponzio  and  E.  Valente 
(Atti  R.  Accad.  ScL  Torino,  1908,  43,  378—386  *).— Schlomaiin  (Abstr., 
1893,  i,  452)  dei^cribed  /8-phenylbenzylhydrazine  as  a  solid,  m.  p.  155°, 
but,  on  repeating  his  experiments,  the  authors  were  only  able  to  obtain 
a-phenylbenzylhydrazine  and  benzaldehydephenylbenzylhydrazone, 
CHgPh-NPh-NICHPh  (compare  Minunni,  Abstr.,  1893,  i,  97).  At- 
tempts to  prepare  ^-phenylbenzylhydrazine  by  the  interaction  of 
benzyl  bromide  and  phenylhydrazine  (compare  Fischer  and  Knoe- 
venagel,  Abstr.,  1887,  932)  in  cold  ethereal  solution  resulted  in  the 
formation  of  phenyldibenzylazonium  bromide,  NH2*NBrPh(CH2Ph)2, 
and  benzaldehydephenylbenzylhydrazone.  When,  however,  phenyl- 
benzylpiperazone  is  hydrolysed  by  means  of  20%  hydrochloric  acid 
(compare  Michaelis  and  Hermens,  Abstr.,  1892,  1494;  1893,  i,  370), 
it  yields  succinic  acid  and  /5-phenylbenzylhydrazine  hydrochloride. 
The  authors'  results  show  that  the  compound  obtained  by  Paal  and 
Bowedig  (Abstr.,  1892,  1455),  and  described  as  phenyldi-o-nitro- 
dibenzylhydrazine,  N02-CeH4-CH2-NPh-NH-CH2-C6H4-N02,  is  really 
o-nitrobenzaldehyde-o-nitrophenylbenzylhydrazone, 

N02-C6H4-CH2-NPh-N:CH-C«H4-N02. 

Phenyldihenzylazonium  bromide,  NH2*NBrPh(CH2Ph)2,  crystallises 
from  alcohol  in  shining'  white  prisms,  m.  p.  143°. 

p-Pheyiylbenzylhydrazine,  CHgPh'NH'NHPh,  is  obtained  as  a  light, 
colourless  oil,  which  oxidises  rapidly  in  the  air  to  benzylazobenzene, 
CHgPh'NINPh.  Its  hydrochloride,  C^gHj^NgjIlCl,  forms  white  laminae, 
m.  p.  193—195°.  T.  H.  P. 

Capacity  of  Acyl  Groups  for  Migration  in  the  Molecules  of 
Organic  Compounds.  Karl  Auwers  and  H.  Dannehl  {Annalen, 
1908,  360,  1—10.  Compare  Abstr.,  1904,  i,  736,  1051,  1053,  1054; 
1907,  i,  928). — This  work  was  undertaken  with  the  object  of  determining 
the  capacity  of  acyl  groups  for  intramolecular  migration,  and  the 
conditions  by  which  such  migration  is  influenced.  The  present  paper 
deals  with  the  action  of  phenylhydrazine  and  its  acyl  derivatives  on  the 
acetate  and  benzoate  of  dibromo-o-hydroxybenzyl  bromide,  which  leads 
to  the  formation  of  acyl  derivatives  of  the  disubstituted  s-hydrazine, 
OH-C6H2Br2-CH2-NH-NHPh.       In    the    nomenclature   of    the   acyl 

a  P 

derivatives,  the  two  nitrogen  atoms  are  distinguished  as  a-N  and  /?-iV", 
as  indicated  in  the  above  formula. 

*  and  Qaxzetta,  1908,  38,  i,  519—526. 
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It  is  found  that  the  product  of  the  action  of  phenyihydrazine  on 
dibromo-o-acetoxy benzyl  bromide,  OAc*0(.H2Br2*CH2Br,  contains  two 
iV-acetyl  compounds.     One  of  these,  the  ^--A^-acetyl  derivative, 

OHCgHgBrg-CHg'NH-NPhAc, 
is  formed  also  from  dibromo-o-hydroxybenzyl  bromide  and  as-acetyl- 
phenylhydrazine,  NHg'NPhAc.     Of  the  two  constitutions, 

OH-C6H2Br2-CH2-NAc-NHPh 
and  OH'CgH2Br2'CH2*NPh''NHAc,  the  former  is  ascribed  to  the 
second  product,  which  is  therefore  the  a-A^-acetyl  derivative,  as  the  two 
isomerides  when  boiled  with  acetic  anhydride  yield  the  same  triacetyl 
derivative,  OAc-C^,H2Br2'CH2'NAc-NPhAc,  formed  also  by  the 
action  of  acetic  anhydride  on  the  parent  s-hydrazine  and  the 
iCT'-diacetyl  derivative.     This  last  substance, 

OH-C6H2Br2-CH2-NAc-]SrPhAc, 
is  formed  by  the  action  of  acetyl  chloride  on  the  s-hydrazine  or  its 
^-iV-acetyl,  but  not  the  a-A^-acetyl,  derivative  in  cold  pyridine  solution, 
or  by  heating  dibromo-o-acetoxybenzyl  bromide  with  as-  or  s-acetyl- 
phenylhydrazide  at  120—130°. 

Somewhat  different  results  are  obtained  with  dibromo-o-benzoxybenzyl 
bromide.  The  action  of  phenyihydrazine  on  this  leads  to  the 
formation  of  only  one  product,  the  a-iV-benzoyl  derivative, 

OH-C6H2Br2-CH2-NBz-NHPh. 
The  isomeride,  OH-CgH2Br2-CH2-NH-NPhBz,  is  prepared  by  the 
action  of  a«-benzoylphenylhydrazide  on  dibromo-o-hydroxybenzyl 
bromide.  Moreover,  the  product  of  the  action  of  as-acetylphenyl- 
hydrazide  on  dibromo-o-benzoxybenzyl  bromide  is  the  a-A^-acetyl- 
o-benzoyl  derivative,  OBz'C6H2Br2*CH2*NAc*NHPh.  This  substance 
is  insoluble  in  alkalis,  as  is  also  the  triacetyl  derivative,  whereas  those 
compounds  which  contain  a  free  hydroxyl  are  soluble. 

It  has  been  shown  previously  that  an  acetyl  group  attached  to  a 
phenolic  oxygen  atom  may  undergo  transmigration  to  the  first  or 
second  atom  of  a  side-chain ;  the  present  results  have  extended  this 
transmigration  to  the  third  atom.  On  what  influences  the  differences 
observed  in  the  behaviour  of  the  acetyl  and  benzoyl  groups  depend 
remains  for  further  investigation,  as  does  also  the  question  whether 
the  transmigration  of  the  benzoyl  group  is  under  all  conditions 
limited  to  the  second  atom  of  the  neighbouring  side-chain. 

s>-Ph6nyldihromo-o-hydroxyhenzylhydrazine,  Cj3lIj20N2Br2,  prepared 
by  heating  2  mols.  of  phenyihydrazine  with  1  mol.  of  dibromo- 
o-hydroxybenzyl  bromide  in  benzene  solution,  crystallises  from  alcohol 
in  colourless  needles,  m.  p.  163 — 164°.  The  a-'N-acetyl  derivative, 
Cj5Hj402N2Br2,  crystallises  from  alcohol  in  white  plates,  m.  p. 
183°,  and  is  sparingly  soluble  in  cold  alcohol.  The  (3-^ -acetyl 
derivative  forms  white  needles,  m.  p.  129 — 130°,  and  is  readily 
soluble  in  alcohol.*  The  two  monoacetyl  derivatives  form  mixed 
crystals,  m.  p.  134 — 136°.     The  di-^ -acetyl  derivative, 

Ci7H^g03N2Br2, 
crystallises    from    alcohol    in    prismatic  needles,    m.    p.    224°.      The 
triacetyl  derivative,  CjgHjgO^NgBrg,  forms  glistening  needles,   m.   p. 
143—145°. 

If  the  product  obtained  by  heating  phenyihydrazine  and  dibromo- 
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o-hydroxybenzyl  bromide  [sic]  is  treated  with  alkalis,  there  are 
obtained,  in  addition  to  the  mixed  crystals  of  the  monoacetyl 
derivatives  which  form  the  chief  product,  small  amounts  of  acetyl- 
phenylhydrazide,  «-phenyldibromo-o-hydroxybenzylhydrazine,  and  a 
substarice,  CggH^gOgNgBr^,  m.  p.  240°,  which  must  be  formed  by  the 
introduction  of  an  acetyl  and  two  bromohydroxybenzyl  groups  into 
phenylhydrazine. 

The  a-H^-benzoyl  derivative,  C2QHjg02N2^^2'  crystallises  in  prismatic 
needles,  m.  p.  218 — 219°.  The  fi-'N -benzoyl  derivative  forms  white 
prisms,  m.  p.  163 — 164°.     The  a-^ -acetyl-o-benzoyl  derivative, 

crystallises  from  alcohol  in  white  needles,  m.  p.  190 — 191°,  and 
remains  unchanged  on  prolonged  boiling  with  acetic  acid.  G.  Y. 

Action  of  Nitrobenzene  on  Aldehydephenylhydrazones  in 
the  Light.  Koberto  Oiusa  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i, 
369 — 374). — The  reaction  occurring  between  benzaldehydephenyl- 
hydrazone  and  nitrobenzene  under  the  influence  of  light  is  quite 
similar  to  that  between  aldehydes  and  nitrobenzene  (compare  Ciamician 
and  Silber,  Abstr.,  1906,  i,  10),  the  hydrazone  undergoing  oxidation 
and  the  nitrobenzene  reduction.  Under  these  conditions,  the  oxidation 
products  of  benzaldehydephenylhydrazone  are  totally  different  from 
those  obtained  by  the  ordinary  methods  of  oxidation ;  the  main 
product  is  /3-benzoylphenylhydrazine,  and  the  change  is  represented 
by  the  scheme  : 

CHPhlN-NHPh  -^  OH-CPhlN-NHPh  —  CgHg-CO-NH-NHPh. 
The  reaction  is  complicated  by  the  partial  hydrolysis  of  the  phenyl- 
hydrazone  into  aldehyde  and  phenylhydrazine,  which  react  with  the 
nitrobenzene  and  with  its  products  of  reduction.  Other  compounds 
isolated  were  benzaldehyde,  benzoic  acid,  nitrosobenzene,  benzyl- 
ideneaniliue,  benzene,  nitrogen,  and  a  base  giving  a  hydrochloride, 
m.  p.  191°,  which  yields  quinone  when  oxidised  with  chromic 
acid. 

When  heated  together  on  a  water-bath  in  the  dark,  benzaldehyde- 
phenylhydrazone and  nitrobenzene  react  slowly,  giving  products 
different   from   those   obtained    under   the   action   of    light. 

T.  H.  P. 

Hydrazones  of  Aromatic  Hydroxyketones.  Alkali-insoluble 
Phenols.  II.  Henry  A.  Torrey  and  H.  B.  Kipper  (/.  AmeQ\  Chem. 
Soc,  1908,  30,  836— 861).— In  an  earlier  paper  (Abstr.,  1907,  i,  325) 
attention  has  been  drawn  to  the  insolubility  of  certain  phenolic 
compounds  in  aqueous  alkali  hydroxides,  and  suggestions  have  been 
put  forward  in  explanation  of  this  behaviour.  The  work  has  been 
continued,  particularly  with  reference  to  the  phenylhydrazones  and 
similar  derivatives  of  resacetophenone  and  resodiacetophenone.  These 
compounds  are  arranged  in  two  groups,  according  to  their  solubility 
in  alkali  hydroxides.  The  following  substances  are  soluble  :  Resaceto- 
phenone-phenylhydrazone,  semicarbazone,  and  monoazine  derivative ; 
resodiacetophenone  monophenylhydrazone,  and  bisazine  derivative ; 
and      nitroresacetophenonephenylhydrazone.       The      following      are 
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insoluble  :  Plienylhydrazones  of  paeonol,  4-acetyl-  and  4-benzoyl- 
resacetophenone,  and  4-acetyl-  and  4-benzoyl-resodiacetophenone  ;  bis- 
phenylhydrazones  of  resodiacetophenone  and  its  4-methyl  ether,  and 
of  dibenzoylresorcinol,  dibenzoylquinol,  and  bromoresodiacetophenone ; 
bis-p-bromophenylhydrazone  of  resodiacetophenone,  condensation 
product  of  benzidine  and  resodiacetophenone,  and  dianilinomonoazine 
derivative  of  resodiacetophenone.  A  discussion  is  given  of  the  cause 
of  the  difference  in  solubility  of  these  compounds,  but  no  satisfactory 
explanation  is  at  present  available.  In  general,  it  may  be  said  that 
the  insolubility  is  due  to  the  combined  influence  of  a  large  group, 
such  as  -CHIN-NHPh  or  -CMelN-NHPh,  in  the  ortho-position  to 
the  hydroxyl  group  and  a  carbon-containing  group  elsewhere  in  the 
ring,  but  whether  it  is  due  to  an  actual  change  in  structure  is 
not  yet  known.  All  the  phenols  which  are  insoluble  in  aqueous 
solutions  of  alkali  hydroxide  are  readily  soluble  in  alcoholic  solutions, 
and  can  be  reprecipitated  by  mineral  acids. 

The  following  compounds  are  described  :  Resacetophenonephenyl- 
hydrazone  ^-methyl  ether,  OMe-C(5H3(OH)-CMe:N-NHPh,  m.  p.  108°; 
4:-be7izoylresacetophenonephe7iylhydrazone, 

OBz-C6H3(OH)-CMe:N-NHPh, 
m.     p.     181 — 182°;      i-acetylresacetophenonephenylhydrazone,     m.     p. 
127 — 128° ;  7iitroresacetopheno7iephenylhydrazone, 

N02-CgH2(OH)2-CMe:N-NHPh, 
m.     p.     232 — 234°    (decomp.) ;     re8acetophenonesemicarhazo7ie,    m.     p. 
214 — 220°  (decomp.);  resodiacetophenonejohGnylhydrazone, 

COMe-C6H2(OH)2-CMe:N-NHPh, 
m.  p.  233°  (decomp.)  ;  hisplmnylhyd7'azone  of  7'e8odiacetophenone 
i-methjl  ether,  NHPh-N:CMe-C6H2(OH)(OMe)-CMe:N-NHPh,  m.  p. 
245 — 246°  (decomp.);  2 'A-diacetylresodiacetopheno7ie,  m.  p.  120°; 
2  :  4:-dibenzoyh'e8odiacetophe7io7ie,  m,  p.  118 — 119°;  ^-acetylresodiaceto- 
phenonephe7iylhyd7'azone,  m.  p.  214 — 215° ;  resodiac6tophe7io7ie  his-^- 
hro7nophe7iylhydrazo7ie,  m.  p.  270 — 271°  (decomp.);  hromoresodiaceto- 
phe7ionehisphe7iylhydrazo7fie,  which  decomposes  at  215 — 220°;  resodi- 
aGetophe7ionemo7ioazine,  N2[!CMe*CgH2(OH)2*COMe]2,  its  dianilino- 
derivative,  and  the  bisazine, 

C,H2(OH)2<^^^:^.^:^j^^>C6H2(OH)2; 

and  a  condensation  product  of  benzidine  (2  mols.)  with  resodiaceto- 
phenone (2  mols.). 

The  supposed  dibenzoylresacetophenonephenylhydrazone,  m.  p.  183°, 
described  previously  {loc.  cit.),  is  really  the  phenylhydrazone  of  the 
monobenzoyl  derivative. 

Experiments  were  carried  out  on  the  action  of  m-nitrobenzoyl 
chloride  on  diacetyfquinol  and  diacetylresorcinol  in  presence  of 
condensing  agents,  but  in  no  case  did  the  nitrobenzoyl  group  enter 
the    ring,    it    merely    replaced    one    or   both    of    the    acetyl    groups. 

E.  G. 

Action  of  a-Benzoylphenylhydrazine  on  Halogen  Deriv- 
atives of  Quinones.  William  McPherson  and  Wilbur  L.  Dubois 
(/.  Amer.  Che7n.  Soc,   1908,  30,  816— 822).— It  has  been  shown   by 

VOL.  xciv.  i,  a 
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McPherson  (Abstr.,  1896,  i,  127)  that  a-acylphenylhydrazines  condense 
smoothly  with  benzoquinones  and  naphthaquinones  to  form  hydrazones. 
The  action  of  a-benzoyl-a-naphthylhydrazine  on  quinones  has  been 
studied  by  McPherson  and  Gore  (Abstr.,  1901,  i,  572).  A  preliminary- 
paper  on  the  action  of  acylphenylhydrazines  on  the  halogen  derivatives 
of  the  quinones  has  already  been  published  (McPherson  and  Fischer, 
Abstr.,  1900,  i,  411).  This  work  has  been  continued,  and  it  has  been 
found  that  the  reaction  takes  place  in  three  different  ways.  (1) 
Condensation  with  the  formation  of  hydrazones ;  the  experiments 
which  have  been  carried  out  indicate  that  this  occurs  only  in  the  case 
of  the  monohalogen  derivatives  of  the  quinones.  (2)  One  of  the 
hydrogen  atoms  of  the  hydrazine  molecule,  together  with  one  of  the 
hydrogen  atoms  of  the  quinone,  may  be  removed  by  the  oxidising 
action  of  a  second  molecule  of  the  quinone.  Thus  with  trichloro- 
quinone  the  following  action  takes  place :  CgHClgOg  + 
CgHg-NAc-NHg  +  0  =  CgClgOg-NH-NAcPh  +  HgO.  (3)  One  of  the 
hydrogen  atoms  of  the  hydrazine  may  combine  with  a  chlorine  atom 
of  the  quinone  with  elimination  of  hydrogen  chloride ;  thus  with 
tetrachloroquinone  the  reaction  is  as  follows  :  CgCl^Og  +  NPhAc'NHg  = 
C6Cl302-NH-NPhAc  +  HCl. 

Chlorohenzoquinonehenzoylphenylhydrazone,  CgHgClOg'  N  'NBzPh, 
m.  p.  172*5°,  forms  yellow  crystals,  and  on  hydrolysis  with  sulphuric  acid 
yields  benzeneazo-o-chlorophenol,  m.  p.  86°,  identical  with  the  product 
of  the  action  of  diazobenzene  chloride  on  o-chlorophenol. 

Benzeneazo-o-chlorophenylhenzoate,  OBz'CgHgCl'NINPh,  obtained  by 
the  action  of  benzoyl  chloride  on  benzeneazo-o-chlorophenol,  m.  p. 
109°,  forms  reddish-yellow  needles,  and  is  also  produced  when  an 
ethereal  solution  of  chloroquinonebenzoylphenylhydrazone  is  heated 
with  anhydrous  potassium  hydroxide.  When  o-chlorobenzoquinone  is 
warmed  with  a  solution  of  a-benzoylphenylhydrazine  sulphate  in 
glacial  acetic  acid,  benzeneazo-o-chlorophenol  sulphate,  m.  p.  188 — 190° 
(decomp.),  is  produced,  and  forms  dark  red,  silky  needles.  E.  G. 

Action  of  Diphenylhydroxyacetic  Acid  on  Dimethyl- 
carbamide.  Angelo  Angeli  {Atti  R.  Accad.  Lincei,  1908,  [v],  17, 
i,  311 — 314). — The  action  of  hydroxydiphenylacetic  acid  on  s-dimethyl- 
carbamide  yields  a  compound  identical  with  that  obtained  by  Biltz 
(this  vol.,  i,  218)  by  the  interaction  of  benzil  and  s-dimethylcarbamide, 
and  described  by  that  author  as  4 : 5-diphenyl-l  :  3-dimethylgly- 
oxalone-4  : 5-oxide.     This  compound  is  hence  a  hydantoin  derivative 

NMe'CPh 
of  the  formula   C0<^  i       ^  ,  and  owes  its  formation  to  the  glycol 

formed  initially  undergoing  the  pinacoline  transformation,  the  group 
-CPh(OH)-CPh(OH)-  passing  first  into  -CPh2-C(OH)2-  and  ultimately 
into  -CPho-CO-  T.  H.  P. 

The  Constitution  of  the  Products  obtained  by  the  Action  of 
Substituted  Carbamides  on  Benzil,  and  New  Methods  for  the 
Preparation  of  5  : 5-Diphenylhydantoins.  Heinrich  Biltz  and 
Chaim  Rimpel  {Ber.,  1908,  41,  1379—1393.  Compare  this  vol.,  i, 
218). — The   products   obtained    by   the    condensation    of    benzil   and 
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s-dialkylcarbamides  are  now  regarded  as  substituted  hydantoins  and 
not  as  glycol  oxides,  for  example,  the  product  from  dime  thy  Icarbamide 

as  C0<",^,,     '  ^      and  not  as  CO<;^^,.r    A-r^,  >0.     One    reason    for 

this  change  is  that  the  same  products  are  formed  when  benzilic  acid  is 
fused  with  dialkylcarbamides,  and  a  second  is  the  behaviour  of  the  com- 
pounds towards  alkalis.  The  condensation  products  from  benzil  and 
dialkylcarbamides  are  insoluble  in  alkalis,  but  condensation  products 
in  which  there  is  the  grouping  CO*NH*CO  are  readily  soluble  ;  the 
alkali  salts  thus  formed  react  with  methyl  or  ethyl  sulphate,  yielding 
iV^alkylated  derivatives.  The  hydrolysis  of  5  : 5-dialkylhydantoins  to 
the  corresponding  hydantoic  acid  has  not  been  accomplished. 

A  third  argument  in  favour  of  the  new  formula?  is  found  in  their 
behaviour  towards  oxidising  agents.  Glyoxalones  react  readily  with 
chromic  acid,  yielding  diacylated  carbamides ;  both  4  : 5-diphenyl- 
glyoxalone  and  its  glycol  yield  dibenzoyldimethylcarbamide,  whereas 
the  anhydride  of  the  glycol  yields  no  trace  of  this  oxidation  product  and 
hence  presumably  contains  a  different  grouping,  namely,  the  hydantoin. 
The  hydantoin  constitution  is  also  supported  by  the  behaviour  of  the 
acetyl  derivatives. 

A  simple  method  of  obtaining  these  hydantoins  is  by  boiling 
alcoholic  solutions  of  benzil,  substituted  benzils,  or  other  a-diketones 
with  carbamide  or  monoalkyl  carbamides  in  the  presence  of  sodium  or 
potassium  hydroxide.  Quantitative  yields  of  pure  product  are  obtained 
when  the  solution  is  diluted  with  water,  filtered,  and  saturated  with 
carbon  dioxide.  Dialkylated  carbamides  under  similar  conditions 
yield  diphenyldialkylglyoxalone  glycols,  whereas  benzilic  acid  and 
carbamides  do  not  react. 

NH'CPh 

5  :  ^-Diphenylhydantoin,  C0<^  i      ^,  prepared  by  the  action  of 

alcoholic  potassium  hydroxide  on  the  diphenylglyoxalone  glycol,  crystal- 
lises from  alcohol  and  has  m.  p.  286°.  It  is  not  affected  by  concen- 
trated nitric  acid  or  chromic  anhydride.  It  yields  a  monoacetyl 
derivative,  Cj^Hj^OgNg,  which  crystallises  from  dilute  alcohol  in 
rectangular  plates,  m.  p.  215 — 217°.  5  :  5-Diphenyl-3-methylhydantoin, 
obtained  by  the  action  of  methyl  sulphate  on  a  solution  of  the 
diphenylhydantoin  in  sodium  hydroxide,  is  identical  with  the  product 
obtained  by  condensing  benzil  with  methylcarbamide  (this  vol.,  i,  218). 
The  corresponding  ethyl  derivative,  CjYHjg02N2,  crystallises  in  compact, 
transparent  rhombohedra,  m.  p.  155°. 

5  :  5-Di-ip-bromophenylhydantoin,  C0<^         ^   ^    ^        ,   is    obtained 

as  a  by-product  in  tte  bromination  of  diphenylglyoxalone  in  acetic 
acid  solution ;  it  is  also  formed  by  the  action  of  alcoholic  potassium 
hydroxide  on  dibromodiphenylglyoxalone  glycol  or  its  ethers,  or  by  con- 
densing dibromobenzil  and  carbamide  with  alcoholic  potash.  It 
crystallises  from  alcohol  in  well-developed  rhombohedra,  m.  p.  310° 
(corr.),  and  undergoes  but  slight  decomposition  when  distilled  under 
atmospheric  pressure.     It  yields  a  diacetyl  derivative,  Gi^Hj^O^NgBrg, 

i  i  2 
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m.  p.  187°,  which  is  readily  hydrolysed  by  water  to  the  monoacetyl 
derivative,  Ci^Hi203N2Br2,  m.  p.  230°. 

Dlhenzoyldimethylcarhamide,  C^^^H^gOgNg,  obtained  by  oxidising 
4  : 5-diphenyl-l  :  3-dimethy]glyoxalone  or  its  glycol,  crystallises  from 
alcohol  in  plates,  m.  p.  162 — 163°. 

When  5  : 5-diphenyl-l  :  3-dimethylhydantoin  is  boiled  with  an  acetic 
acid  solution  of  chromic  anhydride,  the  chief  product  is  l-formyl-6  :  5-di- 
phenyl-3-methylhydantoin,  C^i^Hj^OgNg,  m.  p.  162 — 163°,  together 
with  5  :  5-diphenyl-3-methylhydantoin.  J.  J.  S. 

Preparation  of  5  :  5  Dialkylbarbituric  Acids.  Alfred  Einhorn 
(D.R.-P.  193446).— The  tetra-substituted  diureides  of  the  dialkyl 
malonic  acids,  CX2(CO'NH*CO*NR2)2,  where  B  is  an  alkyl  or  acyl 
group,  are  converted  into  dialkylbarbituric  acids  by  the  action  of  acid 
condensing  agents. 

Diethylmalonyltetramethyldicarhamidef 

CEt2(CO-NH-CO-NMe2)2, 
white  crystals,  m.  p.  158°,  and  diethylmalonyltetraethyldicarhamide, 
needles,  m.  p.  123 — 126°,  are  obtained  by  condensing  diethylmalonyl 
chloride  with  as-dimethyl-  and  cis-diethyl-carbamide  respectively ;  the 
corresponding  diphenyldimethyldiureide  melts  at  172°.  These 
diureides,  when*heated  with  acids  or  zinc  chloride,  furnish  5  :  5-diethyl- 
barbituric  acid.  G.  T.  M. 

[Preparation  of  Barbituric  Acid  and  its  5-Mono-  and 
Di-alkyl  Derivatives.]  0.  F.  Boehringer  and  Sohne  (D.R.-P. 
193447). — The  diureides  of  the  half  acid  esters  of  malonic  and  alkyl- 

malonicacids,  having  the  general  formula  ^C)^]«o^tt.pq.t>^|t^   >  where  R' 

and  E,'''  are  either  hydrogen  or  an  alkyl  group,  and  R'"  is  an  alkyl  group, 
have  the  property  of  condensing  with  alkaline  agents  to  form 
barbituric  acid  and  its  5-alkyl  derivatives. 

Ethyl  malonylureide,  NH2*CO*NH'CO*CH2'C02Et,  prisms,  m.  p. 
128°,  obtained  by  the  interaction  of  carbamide  (2  mols.)  and  ethyl 
malonyl  chloride,  furnishes  sodium  barbiturate  and  alcohol  on  treat- 
ment with  cold  dilute  aqueous  sodium  hydroxide. 

Ethyl  ethylnialonylureide,  NHg'CO-NH-OO-CHEt-COaEt,  m.  p. 
133°,  gives  rise  to  5-ethylbarbituric  acid  (m.  p.  191°). 

Ethyl  diethylmalonylureide,  NH2-CO-NH-CO-CEt2-C02Et,  m.  p. 
85°,  and  methyl  diethylmalonylureide^ 

NH2-CO-NH-CO-CEt2-C02Me, 
m.   p.    115°,   both  serve   for  the   production  of  5  :  5-diethylbarbituric 
acid,  and  the  formation  of  this  substance  is  induced  either  by  ammonia 
or  trisodium  phosphate  in  aqueous  solution.  G.  T.  M. 

Transformations  of  Amino-ketones.  Siegmund  Gabriel  [with 
Albert  Lieck]  {Ber.,  1908,  41,  1127 — 1156.  Compare  this  vol., 
i,  181,  274).— ^ When  a-aminoketones  are  liberated  from  their  salts, 
they    undergo    oxidation    and    condensation,    yielding    disubstituted 

pyrazines,  thus:  4X-CO-CH2-NH2-f02  -->  2N<^^;^^>N  +  6H20. 
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This  change  has  been  thoroughly  investigated,  but  whether  the 
reaction  takes  place  in  two  phases,  namely,  first  condensation  and  then 
oxidation,  or  in  one  phase,  namely,  condensation  of  the  two  molecules 
as  a  result  of  oxidation,  is  still  uncertain.  Braun  and  Y.  Meyer  (Abstr., 
1888,  1093)  have  studied  previously  the  action  of  alkalis  on  a-amino- 
acetophenone  hydrochloride,  but  repetition  of  their  work  has  shown 
that  several  of  their  statements  are  incorrect.  The  highly  reactive 
secondary  base,  diphenacylamine,  NH(CH2*COPh)2,  has  been  obtained 
by  the  action  of  ammonia  on  bromoacetophenone,  and  its  chemical 
properties  studied. 

DiphenyldihydropTjrazine,  ^'^ppi^.pxr  ^N>  is  formed  when  a  solu- 
tion of  a-aminoacetophenone  hydrochloride  is  neutralised  with  sodium 
hydroxide,  sodium  carbonate,  or  ammonia;  it  crystallises  in  orange- 
yellow,  rhombic  leaflets,  m.  p.  166 — 167°,  and  is  converted,  when  boiled 
with  hydrochloric  acid,  into  a-aminoacetophenone.  It  undergoes  oxida- 
tion when  heated  in  the  air  at  100°,  or  when  its  alcoholic  solution  is 
boiled,  yielding  diphenylpyrazine,  m.  p.  194°  (compare  Harries  and 
Gollnitz,  Abstr.,  1904,  i,  427). 

a-Aminoacetophenone  hydrochloride  yields,  on  treatment  with  an 
excess  of  alkali,  a  compound  which  is  probably  anhydrohisplienacyl- 
amine,  NH2'CH2*CPh!N*CH2'COPh ;  it  crystallises  in  colourless, 
hexagonal  leaflets,  m.  p.  130 — 133°  (decomp.) ;  the  nitrate, 

Ci,H,,ON„2HN03, 
crystallises  in  microscopic  prisms,  m.  p.  about  112 — 113°  (decomp.) ; 
the  henzylidene  derivative,  CjgHi^0N2*^HPh,  crystallises  in  small, 
colourless  prisms,  m.  p.  163 — 164°.  The  parent  substance  loses  water 
when  it  is  heated  alone  or  in  acid  solution,  being  converted  into 
hisanhydrojyhenacylamine  (i-amino-S  :  5-diphenylpyrrole  ?),  CjgHj^Ng, 
crystallising  in  flat,  hexagonal  plates  or  rhombohedra,  m.  p.  178 — 179° ; 
the  platinichloride,  {0-^^-^^^^,H<^tO\Q^  crystallises  in  flat,  orange-red 
needles,  which  do  not  melt  below  230°;  the  hydriodide,  CigHj^Ng,!!!, 
crystallises  in  white,  pointed  needles,  sintering  above  200°,  m.  p.  220° 
(decomp.) ;  the  nitrate  forms  glistening  needles,  decomposing  at 
182 — 183°;  the  hydrochloride  crystallises  in  long,  flat,  colourless 
needles ;  the  benzoyl  derivative,  C^gH^gNgBz,  crystallises  in  white 
prisms,  m.  p.  218 — 219°;    the  o  hydroxybenzylidene  derivative, 

crystallises  in  long,  glistening,  yellowish-green  prisms,  which  sinter  at 
140°,  m.  p.  143°  (decomp.);  the  henzylidene  derivative,  C23HjgN2, 
forms  large,  yellow,  pointed  prisms,  which  sinter  at  140°,  m.  p. 
144 — 145°  (decomp.);  it  readily  oxidises  in  the  presence  of  benz- 
aldehyde,  yielding  a  substance,  (03311^^1^2)2'  which  crystallises  in  long, 
flat,  reddish-brown  needles  with  a  dark  brown,  metallic  reflex,  m.  p. 
310°,  and  forming  a  bluish-violet  liquid.  Bisanhydrophenacylamine, 
when  heated  with  hydriodic  acid  and  red  phosphorus,  is  converted  into 
the  hydriodide  of  a  base^  CjgHjj^ON,HI ;  it  melts  and  decomposes  at 
175°,  forming  an  emerald-green  liquid. 

a-Bromoacetophenone  is  converted  by  aqueous  ammonia  into  di- 
phenyldihydropyrazine,  diphenacylamine,  and  traces  of  diphenyl- 
pyrazine. 
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Diphenacyla7nine,  NH(CH2*COPh)2,  obtained  by  treating  its  hydro- 
chloride with  sodium  acetate,  forms  small,  red  crystals,  which 
sinter  at  about  60°,  m.  p.  74 — 75°;  the  hydrochloride,  G^^H^fi^^HGX, 
forms  silvery  leaflets,  m.  p.  235°  (decomp.) ;  the  platinichloride, 
(C^gHj502N)2,H2PtClg,  crystallises  in  brown,  rhombic  leaflets  or 
needles  decomposing  at  187 — 188°;    the  aurichloride, 

Ci6Hi502N,HAuCl4, 
crystallises  in  flat  needles  and  scales,  m.  p.  168 — 169°  (decomp.);  the 
picrate  forms  long   prisms,  m.   p.    170 — 171°  (decomp.);  the  nitroso- 
derivative,  CjgHj^OgN'NO,  crystallises  in  glistening,  yellow  leaflets, 
m.  p.  90°. 

a-Aminopropiophenone  hydrochloride,  when  treated  with  an  equi- 
valent amount  of  potassium  hydroxide  in  aqueous  solution,  is  con- 
verted into  3  :  6-diphenyl-2  : 5-di7nethyl-2  :  b-dihydropyrazine, 

^CPh-CHMe;^ 
^^^GHMe-CPh=^^^' 
crystallising  in  short,  lemon-yellow  prisms,  which  sinter  at  94°,  m.  p. 
99 — 100°;  the  hydrochloride,  C^gHj8N2,HCl,  forms  brownish-red, 
hexagonal  plates,  m.  p.  167 — 168°;  the  oxalate,  Cj8Hj8N2,C2H204, 
crystallises  in  brownish-red  needles,  m.  p.  182°  (decomp.).  The  free 
base  readily  oxidises  in  the  air,  forming  3  :  6-diphenyl-2  :  5-dimethyl- 
pyrazine  (compare  Kolb,  Abstr.,  1896,  i,  576);  the  compound,  m.  p. 
125 — 126°,  incorrectly  described  by  Behr-Bregowski  (Abstr.,  1897, 
i,  458)  as  having  the  composition  CjgHjgONg,  is  undoubtedly  diphenyl- 
dimethylpyrazine.  3  :  6-Diphenyl-2  :  5-dimethyl  2  :  5-dihydropyrazine 
is  converted  by  boiling  hydrochloric  acid  partly  into  a-aminoaceto- 
phenone,  but  principally  into  a-amino-a-phenylacetone ;  the  platini- 
chloride of  the  latter,  (C9H^^ON)2,H2PtClg,  forms  brownish-yellow 
prisms,  m.  p.  192°  (compare  Kolb,  loc.  cit.). 

a  Amino-a-phenylacetone  hydrochloride  is  converted  by  aqueous 
ammonia  into  3  :  Q-diphenyl-2  :  5-dimethyl-3  :  Q-dihydropyrazinCy 

^CMe-CHPh;^ 

^^^CHPh-CMe^^^' 

crystallising  in  small,  pale  yellow  needles,  sintering  at  95°,  m.  p.  about 

140°  (in  an  evacuated  capillary  tube) ;  the  hydrochloride,  CjgH3gN2,HCl, 

crystallises  in  small,  lemon-yellow,  rhombic  plates,  m.  p.  147°. 

The  free  base  rapidly  oxidises  in  the  air,  forming  3  : 6-diphenyl- 
2  : 5-dimethylpyrazine.  The  compound  described  by  Kolb  {loc.  cit.)  as 
diphenyldimethyldihydropyrazine  is  probably  slightly  impure  diphenyl- 
dimethylpyrazine.  W.  H.  G. 

Quinazolones.  XX.  Certain  7-Nitro-2-raethyl-4-quinazolones 
from  4-Nitroacetanthranil.  Marston  Taylor  Boqert  and 
William  Klaber  {J.  Amer.  Chem.  Soc,  1908,  30,  807— 816).--An 
account  of  the  synthesis  of  7-nitro-2-methyl-4-quinazolones  has  been 
given  by  Bogert  and  Steiner  (Abstr.,  1905,  i,  945)  and  Bogert  and 
Seil  (Abstr.,  1906,  i,  712).  The  present  investigation  is  an  exten- 
sion of  this  work.  The  reaction  between  4-nitroacetanthranil 
and  primary  amines  is  expressed  as  follows  : 
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N  A  p  TnTTT  a  f 

NO,-C,H,<  1,^   +  RNH,  =  N0,-C,H3<^^^jjjj  = 

In  some  cases  the  intermediate  amide  was  isolated.  The  primary 
amines  employed  were  ammonia,  methylamine,  w-propylamine,  benzyl- 
amine,  /3-naphthylamiDe,  aniline,  and  ;9-anisidine.  All  these  substances 
condnnsed  smoothly  and  gave  good  yields. 

l-Nitro-i-quinazolone  { 7-nitroA-hydroxyquinazoUns), 

NO,-0,H3<J=9^  ^  N0,-C,H34=?^, 

m.  p.  276°  (corr,),  obtained  from  4-nitro-2-aminobenzoic  acid  and  form- 
amide,  crystallises  in  long,  slender,  yellow  needles. 

7-Nitro-2-methyl-4-quinazol')ne  has  m.  p.  287 — 290°  (corr.),  and 
when  oxidised  with  chromic  acid  yinlds  a  crystalline  auhstance,  m.  p. 
about  327°  (uncorr.).  The  potassium  and  silver  salts  of  the 
quinazolone  are  described.  7-Nitro-2 : 3-dimethyl-4-quinazolone  has 
m.  p.  151 — 152°  (corr.),  and  is  nearly  colourless.  l-Niiro-%methyl-Z-x\- 
propyl'i-quinazolone,  m.  p.  140°  (corr.),  forms  colourless  needles. 
l-Nitro-'^-phenyl-^-methylA-quinazolone,  m.  p.  209°  (corr.),  crystallises 
in  colourless,  diamond-shaped  plates.  l-NitroZ-henzyl-'^-methylA- 
quinazolone,  m.  p.  131 — 132°  (corr.),  forms  yellow  cubes;  its 
hydrochloride  has  m.  p.  229 — 230°  (corr.).  7 -N'itro-S-p-ani8yl-2-methyl- 
A:- quinazolone,  m.  p.  228°  (corr.),  crystallises  in  faintly  yellow, 
lustrous  scales.  7-Nitro-'^-(i-naphthyl-2-methylA-quinaxolone,  m.  p. 
218 — 219°  (corr.),  forms  colourless  needles. 

7-Amino-2-'methyl-4:-quinazolone  {7-aminoA-hydroxy-2-methylquin- 
azoline),  m.  p.  311°  (corr.),  obtained  by  reducing  the  corresponding 
nitro-compound,  forms  long,  silky,  colourless  needles.  7-Nitro-^-amino- 
2-melhyl-4:  quinazolone,  m.  p.  223°  (corr.),  prepared  by  the  action  of 
hydrazine  hydrate  on  4-nitroacetanthranil,  crystallises  in  pale  yellow 
needles.  By  the  action  of  phenylhydrazine  on  this  compound,  a  substance, 
m.  p.  230"^  (uncorr.),  is  produced,  and  forms  colourless,  feathery 
needles.  7 -]Vitro-3-acetylami7io-2-methyl-4:- quinazolone,  m.  p.  233° 
(corr.),  crystallises  in  short,  colourless  prisms;  its  phe^iylhydrazone  has 
m.  p.  315°  (corr.).  The  corresponding  diacetyl  derivative,  m.  p.  132° 
(corr.),  forms  pale  yellow  plates. 

7  :  7'-Dinitro-2  :  2'-dimethyl-i  :  i'-diketotetrahydro-S  :  ?>' -diquinazolyl, 
N — CMe  CMe'"Nr 
N0,-CeH3<^Q_^ ^_^Q>C,H3-N0„  m.  p.  337-5°   (corr.),   ob- 

tained  in  small  yield  by  heating  4-nitroacetantbranil  with  hydrazine 
hydrate,  forms  small,  granular  crystals;  when  treated  with  acetic 
anhydride,  it  yieldsga  compound,  m.  p.  227°  (uncorr.),  which  is  probably 
an  additive  product. 

When  4-nitroacetylanthranil  (1  mol.)  is  heated  with  guanidine 
(1  mol.),  guanidine  ^-nitroacetylanthranilate,  m.  p.  247°  (corr.),  is  pro- 
duced ;  in  one  case,  in  which  2  mols.  of  the  anthranil  were  used  to 
1  mol.  of  guanidine,  a  small  quantity  of  a  yellow  substance,  m.  p.  253°, 
was  obtained, 
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Ethyl  l-nitro-2-methyl-i-quinazolonyl-^-acetate, 

m.  p.  139 — 140°  (corr.),  obtained  by  the  action  of  ethyl  aminoacetate 
on  4-nitroacetanthranil,  forms  colourless  crystals.  The  corresponding 
amide,  m.  p.  275°  (corr.),  crystallises  in  silky  needles,  and  the  nitrile^ 
m.  p.  207 — 208°  (corr.),  in  colourless,  lustrous  scales. 

A:-Nitro-2  -acetylaminohippuro  nitrile , 

NHAc-CgH3(N02)-CO-NH-CH2-CN, 
m.  p.  194°  (decomp.),  obtained  as  an  intermediate  product  in  the  pre- 
paration of  this  quinazolone,  forms  colourless  prisms,  and  is  readily 
converted  into  the  quinazolone  by  the  action  of  hot  dilute  potassium 
hydroxide. 

Methyl  7-nitro-2-inethyl-4:-qu{nazoIonyl-3-o-henzoate, 

N~CMe 

m.  p.  175°  (corr.),  obtained  by  heating  4-nitroacetylanthranil  with 
methyl  anthranilate,  forms  yellow,  granular  crystals.  The  amides 
m.  p.  320 — 321°  (corr.),  crystallises  in  straw-coloured  needles.  The 
nitrile,  m.  p.  234°  (corr.),  forms  yellow  needles. 

7-JVitro-2-methyl-4:-qui7iazolonyl-3-(2  :  5-dimethyl-3   :    A-dicarhethoxy- 

pyrrole),  NO,.CA<^^_^^^^N<^^^.^.^^^^^^^  m.  p.  171°  (corr.), 

obtained  by  the  action  of  ethyl  diacetylsuccinate  on  7-nitro-3amino- 
2-methylquinazolone,  forms  minute,  colourless,  lustrous  scales.    E.  G. 

Reaction  of  Indigotin  with  Potassium  Permanganate. 
Oswald  Miller  and  J.  Smirnoff  (Ber.,  1908,  41,  1363—1 367  ^).— Pure 
indigotin  has  been  obtained  from  natural  and  artificial  indigo.  The 
results  of  analysis  agree  well  with  the  formula  CjgHjoOgNg'  ^^^ 
titrations  with  potassium  permanganate  in  sulphuric  acid  solution 
indicate  that  316*2  grams  of  permanganate  oxidise  749 '3  grams  of 
indigotin,  or  100  grams  of  indigotin  require  42*26  grams  of  perman- 
ganate, numbers  which  confirm  Mohr's  results.  The  indigotin  and 
permanganate  solutions  both  contained  0*5  gram  per  litre,  and  pre- 
liminary experiments  showed  that  concordant  results  are  obtained 
when  from  12*5  to  75  c.c.  of  indigotin  solution  are  diluted  with 
600  c.c.  of  water  purified  by  Hulett's  method  (Abstr.,  1897,  ii,  94), 
and  the  solution  titrated  with  the  permanganate.  J.  J.  S. 

Preparation  of  Tri-  and  Tetra-bromoindigotin.  Gesellsciiaft 
FUR  Chemische  Industrie  in  Basel  (D.R.-P.  193438). — The  hitherto 
unknown  trihromoindigotin  may  be  obtained  quantitatively  by  sus- 
pending indigotin  in  nitrobenzene  or  nitrotoluene,  adding  2 — 2J 
parts  of  bromine,  and  boiling  the  mixture  at  225°  for  forty- 
five  minutes,  when  the  product  separates  as  a  violet-brown,  crystalline 
powder.  The  employment  of  3J  parts  of  bromine  leads  to  the  pro- 
duction of  tetrahromoindigotin  in  voluminous,  violet  crystals.  The  tetra- 
bromoindigotin  prepared  by  leaving  the  indigotin,  bromine,  and  nitro- 
benzene for  twenty-four  hours  at  the  ordinary  temperature  and  then 
heating  at  130 — 135°,  has  slightly  different  tinctorial  properties  to 
*  and  J".  Ilv^ss.  Phys.  Chcm,  Sor..,  1908,  40,  625—637. 
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those  of  the  substance  produced  at  225°.  All  these  preparations  are 
reduced  in  the  hyposulphite  vat,  and  give  fast  shades  of  blue  on 
cotton.  G.  T.  M. 

Preparation  of  Aminohydroxy-derivatives  of  Phenyl- 
naphthiminazole.  Actien  Gesellschaft  fur  Anilin-  Fabrika- 
TION  (D.R.-P.  193350). — 5  :  6-Diamino-a-naphthol-3-sulphonic  acid 
condenses  with  benzaldehyde  and  its  derivatives  to  form  benzylidene 
compounds,  which  are  readily  converted  into  phenylnaphthiminazole 
derivatives  merely  on  warming  with  acids. 

6-Hydroxy-2-m-niirophenyl-a-naphthiminazole-S-sulphoniG  acid  (I)  is 
thus  obtained  from  5  :  6-diamino-a-naphthol-3-sulphonic  acid  and  m- 
nitrobenzaldehyde  by  condensing  these  in  dilute  alcoholic  solution  and 
then  warming  the  intermediate  product  with  hydrochloric  acid. 


SO3H1        I 


^^    ^NIN-CfiH^-SOgH 


(11.) 
Q-IIydroxy-2-iai-aminophenyl-a-naphthiminazoh-S-sulphonic    acid    re- 
sults when  the  foregoing  nitro-compound  is  reduced  with  iron  and 
acetic  acid. 

Another  naphthiminazole  derivative  results  when  the  azo-derivative 
of  7-amino-a-naphthol-3-sulphonic  acid  and  diazobenzenesulphonic  acid 
is  condensed  with  ^-nitrobenzaldehyde  and  the  resulting  condensation 
product  (II)  reduced  with  stannous  chloride,  when  the  sulphanilic  acid 
is  regenerated  and  9-hydroxy-2--p-aminophenyl-a-naphthiminazole-7- 
sulphonic  acid  is  produced. 

Although  the  benzylidene  derivative  gives  rise  to  a  naphthiminazole, 
yet  the  isomeric  triazine  (III)  from  jt?-sulphobenzene-8-azo-7-amino-a- 
naphthol-3-sulphonic  acid  can  be  reduced  without  fission  of  the 
triazine  ring  to  give  rise  to  an  aminotriazinesulphonic  acid  which  has 
the  sweet  taste  characteristic  of  this  group  of  compounds. 

/N — n/     \sO3H 

\/  \_ 

an,     ^'^^^"^) 

G.  T.  M. 

Establishment  of  the  Isomerism  Theory  of  Indicators 
in  the  Case  of  Methyl-orange  and  Helianthin. 
Arthur  Hantzsch  [and,  in  part,  Friedrich  Hilscher]  (Ber.,  1908, 
41,  1187 — 1195.  Compare  Hewitt,  this  vol.,  ii,  269). — As  in  the  case 
of   the   salts    of    aminoazo-compounds    (this    vol.,    i,    484),    the    so- 


470  ABSTRACTS   OF   CHEMICAL   PAPERS. 

called  free  aminoazobenzenesulphonic  acids,  which  in  the  solid  state 
are  undoubtedly  inner  salts,  exist  in  two  sharply-divided  orange  and 
violet  forms.  Thus,  the  so-called  aminoazobenzenesulphonic  acid  and 
dimethylaminoazobenzenecarboxylic  acid  are  orange,  whilst  the  mono- 
methyl-,  dimethyl-  and  diethyl-aminoazobenzenesulphonic  acids  are 
violet.  However,  all  alkali  salts  of  these  orange  and  violet  acids  are 
orange  ;  they  all  show  the  same  absorption  spectrum,  which  is  very 
similar  to  that  of  the  free  aminoazobenzenesulphonic  acid  and  jt?-bromo- 
benzeneazodimethylaniline,  that  is,  they  all  have  a  similar  azo- 
structure.  Helianthin  in  the  solid  state  is  violet,  and  shows  the 
characteristic  selective  band  spectrum  of  the  violet  salts  of  aminoazo- 
compounds  ;  it  must  therefore,  like  these,  have  a  quinonoid  structure. 
Its  aqueous  solution  is,  however,  orange,  and  shows  the  same  absorption 
spectrum  as  methyl-orange,  from  which  it  follows  that  helianthin, 
which  in  the  solid  state  is  an  internal  quinonoid  salt,  undergo*  s  iso- 
merisation  during  solution,  changing  into  the  azo-form.  The  re- 
lationship existing  between  these  compounds  may  be  shown  thus  : 


Helianthin. 

Methyl-orange. 

Solifl 

In  aqueous  solution.                                 Solid  and 

A                                                                               1T1    anlnf-inn 

Viol 

NH 

N 

c;h,:I 

Quinoi 

et. 
^Mea 

lOid. 

Ora 

— ->     N 

A 
Inner  salts. 

nge. 

^03 

^MeoH 
zo. 

Orange.                            Orange. 
C6H4-S03H                    CcH4-S03Na 
— ^       N                     NaOH     N 
-^          N                          ->      N 

CgH^-NMes                    C6H4-NMe2 
Dimethylaminoazobenzene. 
Sulphonic  acid.               Sulphonate. 

Addition  of  an  excess  of  a  strong  acid  to  the  aqueous  solution  of  heli- 
anthin turns  it  violet,  and  then  shows  the  characteristic  quinonoid 
absorption  spectrum  of  the  solid  indicator  and  of  the  quinonoid  violet 
amino-azo-salts.  It  is  shown  that  the  violet  substance  in  the  acidified 
solution  of  helianthin  is  not,  for  example,  the  quinonoid  hydro- 
chloride of  helianthin,  but  the  inner  salt  identical  in  structure 
with  the  solid  indicator  ;  the  quinonoid  hydrochloride  can  only  be 
obtained,  mixed  with  10%  of  helianthin,  by  crystallising  the  latter 
from  concentrated  hydrochloric  acid ;  further,  to  turn  equivalent 
solutions  of  helianthin  and  benzeneazodibromoaniline  violet,  about  60 
times  as  much  acid  is  required  in  the  latter  case  as  in  the  former.  It 
is  therefore  evident  that  the  change  of  colour  produced  by  adding 
acid  to  a  dilute  solution  of  methyl-orange  or  helianthin  is  due  to  the 
isomerisation  of  the  orange  dimethylaminoazobenzenesulphonic  acid 
to  the  violet  quinonoid  internal  salt  : 

NMe^-CcH^-NIN-CeH^-SOgH  — ^  NMe2-C6H4:N-NH-C6H4-S03 


l>-Diet/iijlami7ioazobe7izenesulphoniG  acid,  N Et.^* C^H4*N2* C^-H^ 'SOgH, 
is  violet  in  the  solid  state ;  its  sodium,  potassium,  and  ammonium  salts 
are  orange.     y-Dimethylaminoazobenzenecarboxylic  acid, 

N  Me^- CgH^-N,- C.H^- CO2H, 
prepared    by    diazotising    j(;-amiaobenzoic    q,gi(J    and    coupling    with 
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dimethylaniline,  is  orange ;  the  hydrochloride  is  far  more  stable  than 
the  hydrochloride  of  helianthin  ;  it  crystallises  in  small,  violet  needles. 
The  orange  form  of  helianthin  could  not  be  isolated.  W.  H.  Gr. 

Preparation  of  Triazans.  K.  Michaelis  (Sen,  1908,  41, 
1427  — 1433), — Through  the  great  difference  in  the  molecular  magni- 
tudes of  the  substituents  in  5-methoxyquinone-2-benzyl  cyanide, annexed 

form  ula^  the  author  hoped  to  throw  some  light 

P.  on  the  influence  of  steric  hindrance  in  the 

r\\x    ^     \  niT-Du  rtTVT     formation  of  hydrazones,    but  the  quinone 

\^_//  and    also    others,    such    as     benzoquinone, 

Q  diethoxybenzoquiuone,      dibromodimethoxy- 

benzoquinone,     act     usually     as     oxidising 

agents     on     substituted     hydrazines.        Methoxybenzoquinonebenzyl 

cyanide  (1  mol.)  and  «s-phenylbenzylhydrazine  hydrochloride  (2  mols.), 

heated  in  alcoholic  solution,  yield  diphenyldihenzyltriazan, 

C.H^-NPh-NH-NPh-C^Hy, 
m.  p.  107°,  which  is  also  obtained  by  heating  equal  molecular  quantities 
of  as-phenylbenzylhydrazine  and  its  hydrochloride  at  180°,  or  by 
heating  the  hydrochloride  alone.  Minunni  obtained  the  same  com- 
pound in  an  impure  state  from  carbamide  and  as-phenylbenzyl- 
hydrazine  (Abstr.,  1893,  i,  97). 

«g-Diphenylhydrazine  under  the  preceding  conditions  yields  a  violet 
dye,  but  equal  molecular  quantities  of  as-diphenylhydrazine  and  as- 
phenylbenzylhydrazine  hydrochloride  at  170 — 180°  yield  triphenyl- 
henzyltriazan,  NPhg'NH'ISPh'CyHN,  m.  p.  120°,  which,  like  diphenyl- 
dibenzyltriazan,  is  a  stable  substance,  does  not  form  salts,  and  gives  a 
nitroso-derivative  which  responds  to  Liebermann's  test. 

Whilst  «5-phenylmethylhydrazine  heated  with  an  excess  of  carbamide 
at  170°  yields  Fischer's  as-phenylmethylsemicarbazide,  m.  p.  135°,  as- 
diphenylhydrazine  and  an  equivalent  quantity  of  carJbamide  at  180° 
give  tetraphenyldiaminohiuret,  NPhg'NH'CO'NH'CO'NH'NPhg,  m.  p. 
253°,  which  also  results  quantitatively  from  biuret  and  as-diphenyl- 
hydrazine  at  190°.  The  same  compound  is  obtained  by  fusing 
diphenylsemicarhazide,  C^gH^gONg,  m,  p.  195°,  which  is  prepared 
readily  by  mixing  aqueous  solutions  of  equal  molecular  quantities  of 
potassium  cyanate  and  as-diphenylhydrazine  hydrochloride. 

&s-Phenylbenzylsemicarbazide,  C^H^'NPh'N'NH'CO'NHg,  m.  p.  103°, 
is  prepared  by  adding  an  aqueous  solution  of  potassium  cyanate 
(1  mol.)  to  as-phenylbenzylhydrazine  (1  mol.)  dissolved  in  glacial 
acetic  acid.  By  fusion  with  an  equal  molecular  quantity  of  as- 
phenylbenzylhydrazine,  it  yields,  not  a  triazan,  but  diphenyldibenzyl- 
diaminohiuret,  CyH^-NPh-NH'CO-NH-CO-NH-NPh-aHy,  m.  p.  169°. 

C.  S. 

• 

Preparation  of  4-Dimethylamino-l-phenyl-2:3-dimethyl-5- 
pyrazolone.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning 
(D.Pt.-P.  189842). — 4-Amino-l -phenyl- 3-methyl-5-pyrazolone  is  readily 
oxidised  to  rubazonic  acid  by  atmospheric  oxygen,  and  on  this  account 
cannot  be  prepared  conveniently  on  a  technical  scale.  Its  acyl  and 
alkyl  derivatives  are  more  stable,  and  can  be  methylated  to  form 
4-dimethylamino-l-phenyl-2  :  3-dimethyl-5-pyrazolone  (pyramidone). 
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l'Phenyl-S-'methylA-methylurethano-6-pyrazolone  (I),  leaflets  and 
needles,  m.  p.  198 — 199°  and  l-j)henyl-3-methyl-4:-u7'ethano-5 pyrazolone 
methyl  carhonate  (II),  slender  needles,  m.  p.  153 — 154°,  are  obtained 
respectively  by  the  action  of  one  and  two  molecules  of  methyl  chloro- 
carbonate  on  4:-amino-l-phenyl-3-methyl-5-pyrazolone  : 

T.-./NPh-CO'v^p,  xrtrnn  A/r  ^^NPh-CO-CO<,Me 

N<cMe— >C-NH-CO,Me  N<cMe.C-NH.CO,Me- 

(I.)  (II.) 

Either  of  the  foregoing  compounds  when  treated  with  methyl 
chloroacetate  in  presence  of  sodium  methoxide  gives  rise  to  methyl 
\-phenyl-Z-methyl-i-meihylurethano-b  2)yrazolonylacetate  (HI),  felted 
needles,  m.  p.  135 — 136°: 

N<^^^^'^^>CH-N(C02Me)-CH2-C02Me. 

(III.) 
When  hydrolysed  with  dilute  hydrochloric  acid,  the  foregoing  ester 
furnishes  4:-am,ino-l -phenyl -3-methyl-5-pyrazolonylacetic  acid  (IV),  leaflets 
from  hot  water,  m.  p.  193 — 194°: 

^NPh.  CO^p  NPh.C(OEt) 

(IV.)  (V.) 

i-Amino-b-ethoxy-\-phenyl~3-methylpyr azote  (V),  a  non-crystallisable 
oil,  obtained  by  reducing  4-benzeneazo-5-ethoxy-l-phenyl-3-methyl- 
pyrazole,  forms  a  crystalline  hydrochloride,  m.  p.  183—184°;  benzoyl 
derivative,  needle?^,  m.  p.  163—164°;  acetyl  derivative,  needles,  m.  p. 
99° 

4- Cyanomethylamino-5  - elhoxy- 1  -p/ienyl-3-methylpyrazole  (VI), 

.NPh-C-OEt 
'^CMe-C-NH-CH2-CN' 

(VI.) 
colourless   crystals,  m.  p.    109 — 110°,  is   obtained   by  the    action    of 
formaldehyde  and  hydrocyanic  acid  on  4-amino-5-ethoxypyrazole. 

The  eso-anhydrida  of  4:-amino-l-phenyl-3-methylpyrazole-5-oxyacetic 
acid  (VII),  thick  crystals,  m.  p.  230°,  is  obtained  by  successively  con- 
densing the  alkali  derivative  of  4-nitro-l-phenyl-3-methyl-5-pyrazolone 
with  ethyl  chloroacetate,  and  reducing  the  product : 

NPh  O  NPh  O 

/\  /\  /\  /\ 

N       C       CH„  N       C       CH„ 

II        II         I     2  II        II         I     2 

CMe-C       CO  CMe-C       CO 


ISIH  NMe 

(VII.)  (VIII.) 

This  anhydride,,  although  sparingly  soluble  in  water,  dissolves  readily 
in  concentrated  hydrochloric  acid  or  dilute  aqueous  tiodium  hydroxide. 
By  treatment  with  methyl  sulphate  in  alkaline  solution,  the  methyl 
derivative  (VIII)  is  formed,  needles,  m.  p.  167 — 168°. 
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When  the  foregoing  compounds  are  subjected  to  the  action  of 
methylating  agents,  the  alkyl  and  acyl  residues  attached  to  a  nitrogen 
or  a  pyrazolone  oxygen  atom  are  readily  eliminated,  and  the  valuable 
drug,  4-dimethylamino-l-phenyl-2 :3-dimethyl-5-pyrazolono  (pyrami- 
done),  is  produced.  G.  T.  M. 

Aminophenylcarbamide  and  Aminophenylthiocarbamide. 
LuiGi  RoLLA  {Gazzetta,  1908,  38,  i,  327 — 349.  Compare  Pellizzari, 
Abstr.,  1907,  i,  873). — L^ke  aminophenylcyanamide  (compare  E,olla, 
Abstr.,  1907,  i,  875),  aminophenylcarbamide  (a-phenylsemicarbazide) 
reacts  readily  with  aldehydes  and  ketones  and  even  with  alloxan, 
yielding  well-crystallised  derivatives  analogous  to  phenylhydrazones ; 
this  reaction  is  greatly  accelerated  by  a  trace  of  hydrochloric  acid. 
Further,  as  a  diamine,  aminophenylcarbamide  reacts  with  various 
compounds,  such  as  benzil  and  glyoxal,  yielding  cyclic  derivatives. 
With  malonic  acid,  aminophenylcarbamide  yields  aminophenyl- 
barbituric  acid  (?),  a  red,  crystalline  compound  which  is  being  studied 
further.  With  formic  acid,  aminophenylcarbamide  yields  1-phenyl- 
1  :  2  : 4-triazole-5-one  (compare  Widman,  Abstr.,  1894,  i,  57),  whilst 
with  carbamide  it  gives  phenylurazole,  already  obtained  by  Pinner 
(Abstr.,  1888,  687)  by  the  action  of  carbamide  on  phenylsemicarbazide. 
Aminophenylthiocarbamide  also  reacts  readily  with  aldehydes  or 
ketones,  giving  phenylhydrazones.  With  benzil,  too,  it  yields  only  a 
phenylhydrazone  and  not  the  thiontriphenyltriazine, 

thus  confirming  the  view  that  thiocarbamide  reacts  in  accordance  with 
its  tautomeric  formula,  NH2*C(SH)!NH. 

Aminophenylcarbamide  picrate,  NH2*NPh*CO*NH2,CgH30yN3,  has 
m.  p.  163°. 

m-Nitrobenzylideneaminophenylcarbamidey 

N02-CgH4-CH:N-NPh-CO-NH2, 
forms  pale  yellow  crystals,  m.  p.  232°. 

o-Nitrobenzylideneaminophenylcarbamide,  C^^HjgOgN^,  crystallises  in 
pale  yellow  needles,  m.  p.  200°. 

^-Nitrobenzylideneaminophenylcarbamide,  C^^H^gOgN^,  forms  pale 
yellow,  silky  needles,  m.  p.  239°. 

i^oPropylideneaminophenylcarbamide,  GMe^\^ 'NPh* CO 'NHg,  separ- 
ates from  alcohol  in  white  crystals,  m.  p.  137°. 

Phenylethylideneaminophenylcarbamide,  CPhMelN'NPh'CO'NHg,  is 
deposited  from  alcohol  in  white  crystals,  m.  p.  122°. 

Isatinaminophenylcarbamide,  CgH4<Cp^J>C*.N'NPh'CO'NH2,  crys- 
tallises from  alcohiol  in  yellow  leaflets,  m.  p.  212°. 

A  Uoxanaminophenylcarbamide,      C0<^>^  rr .  po^^^ !  N  •  N  Ph  •  CO  •  N  Hg, 

separates  in  yellow  flocks,  m.  p.  293°. 

Ethyl  acetoacetate-aminophenylcarbamidey 

COgEt-CHg-CMelN-NPh-CO-NHg, 
forms  white  crystals,  m.  p.  190°. 

Aminophenylcarbamide  forms   a    copper  derivative,  the    nitrate   of 
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which,  Cu(C^HgON3)2,2HN03,  separates  from  water  in  blue,  acicular 
crystals,  m.  p.  155°. 

Triphenyltriazine,  N^p^_^pi  ^N,  prepared  by  the  interaction  of 

aminophenylthiocarbamide  and  benzil  in  alcoholic  solution  in  presence 
of  a  trace  of  hydrochloric  acid,  separates  from  alcohol  in  pale  yellow 
crystals,  m.  p,  170°,  and  gives  a  brilliant  red  coloration  with  con- 
centrated sulphuric  acid. 

When  heated  at  about   170°,  aminophenylcarbamide   condenses  to 

the  diphenylurazine,  ^0*\-vTTT.-^Tpi  ^CO,  which  forms  white  crystals, 

m.  p.  235°  (compare  Pinner,  Abstr.,  1888,  687). 

Aminophenylthiocarbamide  picrate,  C^'HQNB,^,G(.'Ufi>jN^,  separates 
from  water  or  alcohol  in  yellow  crystals,  m.  p.  145°. 

m-Nitrohenzylideneaminophenylthiocarhamide^ 

N02-06H4-CH:N-NPh-CS-NH2, 
separates  from  alcohol  in  yellow,  acicular  crystals,  m.  p.  211°. 

\&oProi)ylidenea'minophenylthiocarhamide,QM.e^.^'^'2h.'Q^''^li^,CYy^- 
tallises  from  alcohol  in  stellate  aggregates  of  colourless  needles,  m.  p.  135°. 

A  lloxanamin  ophenylthiocarhamidej 

C0<^^;^^>C:N-NPh-CS-NH2, 

forms  yellow  crystals,  m.  p.  280°. 

Ethyl  acetoacetate-aminophetiylthiocarhamidef 

C02Et-CH2-CMe:N-NPh-CS-NH2, 
forms  white  crystals,  m.  p.  142°. 

Benzilaminophenylthiocarbamide,  CPhBzIN*NPh'CS*NH2,  exists  in 
two  stereoisomeric  forms,  one  red,  m.  p.  about  100°,  and  the  other 
white,  m.  p.  185°. 

-NT— p  TT 

5-Thion-l-phenyltriazolone,    NPh<^        i       ,  prepared  by  the  action 

of  formic  acid  on  aminophenylthiocarbamide,  crystallises  from  benzene 
in  colourless,  acicular  laminae,  m.  p.  178°,  and  is  isomeric  with  the 
3-thion-l-phenyltriazolone  prepared  by  Pellizzari  and  Ferro  (Abstr., 
1899,  i,  550)  by  the  action  of  phosphorus  pentasulphide  on  phenyl- 
urazole.  T.  H.  P. 

Thiocarbohydrazide.  Robert  Stollii;  and  P.  E.  Bowles  {Ber., 
1908,  41,  1099 — 1102). — A  very  convenient  method  of  preparing 
thiocarbohydrazide  is  to  heat  a  stirred  aqueous  solution  of  hydrazine 
dithiocarbazate  (Curtius  and  Heidenreich,  Abstr.,  1894,  i,  166)  with 
lead  oxide,  when  the  filtrate  deposits  the  compound  in  needles,  m.  p. 
169°.  Dibenzylidenethiocarbohydrazide,  CS(]NH*N!CHPh)2,  forms  pale 
yellow,  glistening  needles,  m.  p.  194° ;  the  corresponding  ditolylidetie 
derivative,  Cj^HjgN^S,  crystallises  from  alcohol  in  yellow  leaflets, 
m.  p.  191°;  the  bisnit7'ohenzylide7iethioGa7'bohydrazide,  CjgHjgO^NgS, 
is  pale  yellow,  m.  p.  227°. 

When  heated  with  ethyl  orthoformate  in  a  sealed  tube  at  100°, 
thiocarbohydrazide  forms  l-amino-2-thiol-\  :  3  :  ^:-triazole, 
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crystallising  from  alcohol  in  needles,  m.  p.  167°.  Its  aqueous  solution 
is  acid,  giving  a  white  precipitate  with  silver  nitrate. 

Hydrazine  hydrate  and  thiocarbohydrazide  when  heated  in  a  sealed 
tube  for  a  long  time  at    120 — 130°  give  \-amino-^-thiol-2-hydrazinO' 

1:3:  4:-triazolej  H2N*NH*C<^-j^/-vt-tt  n^C'SH,  crystallising  in  slender 

needles,  m.  p.   228°   (decomp.).     It  is  soluble  in  alkali;    its  aqueous 
solution  reduces  ammoniacal  silver  nitrate  in  the  cold ;  dilute  nitric 
acid  and  silver  nitrate  give,  however,  a  white  precipitate. 
l-Amino-2  :  b-dihydrazinotriaKoley 

obtained  by  the  action  of  hydrazine  hydrate  on  guanidine  carbonate, 
crystallises  from  dilute  alcohol  in  slender,  white  needles,  m.  p.  207° 
(decomp.).  Its  aqueous  solution  reduces  ammoniacal  silver  nitrate  in 
the  cold;  the  hydroohloride  of  its  tribenzylidene  derivative,  CggHgoNgjHCl, 
separates  in  needles,  m.  p.  230°.  W.  R. 

Preparation  of  Hydroxyalkyl  Derivatives  of  Xanthine 
Bases.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
191106). — The  therapeutic  application  of  the  xanthine  bases  is  hindered 
by  the  poisonous  secondary  effect  of  these  substances  and  their 
sparing  solubility.  Their  hitherto  unknown  hydroxyalkyl  derivatives, 
whilst  retaining  the  powerful  diuretic  action  of  the  parent  bases,  are 
free  from  the  harmful  secondary  reaction  and  are  readily  soluble  in 
water.  These  substances  are  prepared  by  the  interaction  of  a  xanthine 
base  containing  a  replaceable  hydrogen,  and  the  halogen  hydrins  in 
the  presence  of  some  agent  for  fixing  acid. 

1  :  ^-Dimethyl-1-p-hydroxyethylxanthine,    colourless    leaflets,    m.    p. 
NMe-CO-C-N-CHg-CHg-OH 
156—158°,    I  II  ^CH  ,  is  produced  by  heating  to- 

CO-NMe-C-N 
gether  at  100 — 120°  in  aqueous  solution  theophylline,  ethylene  chloro- 
hydrin,  and  sodium  hydroxide ;  it  does  not  form  stable  salts  with  acids 
or  alkalis. 

3  :  7-Dimethyl-\-a^-dihydroxy2?ropylxanthine,       colourless      needles, 

-    P-    153-155°,  2        ^       ;        .  io.NMe.y— N>^^' 

is  prepared  from  theobromine,  ethylene  monochlorohydrin,  and  aqueous 
sodium  hydroxide. 

S-Methyl-1  : 7-P(3'-dihydroxydiethylxanthine,  from  ethylene  chloro- 
hydrin  and  3-methylxanthine,  and  jS-hydroxyethyltheoh^omine,  from  this 
chlorohydrin  and  theobromine,  form  colourless  needles  melting  re- 
spectively at  168—170°  and  189—191°.  G.  T.  M. 

Quinonoid  Compounds.  XV.  Wurster's  Dye  Salts. 
EiCHARD  WiLLSTATTER  and  Jean  Piccard  (^er,,  1908,41,  1458 — 1475. 
Compare  Abstr.,  1905,  i,  669  ;  1906,  i,  996;  1907,  i,  641).— Wurster 
and  Sendtner  obtained  an  unstable,  red  dye  by  oxidation  of  p-amino- 
dimethylaniline    (Abstr.,    1880,    110),    whilst    Wurster  and    Schobig 
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obtained  a  similar,  but  blue,  dye  by  oxidation  of  p-phenylenetetra- 
methyldiamine  (Abstr.,  1880,  111).  Bernthsen  (Abstr.,  1886,  53  ;  1889, 
775)  considered  these  dyes  to  be  quinonoid  compounds.  The  present 
authors  have  now  obtained  the  two  dyes  as  stable  salts.  Their  con- 
stitution is  discussed,  and  partially  quinonoid  formulae  ascribed  to 
them.  The  red  dye  is  a  me^n  *  quinonoid  salt  (1),  whilst  the  blue  dye 
is  obtained  in  two  states  of  oxidation,  (II)  and  (III).  In  these  formula?, 
the  parts  of  the  molecules  are  considered  to  be  united  by  the  partial 
valencies  of  the  nitrogen  atoms  : 


^1  !■       ^ 


BrMcoN NMoo 


NMog-SO^H 


(I.) 


NMog-SO^H 


NMeg-SO^H 


NMe. 


NMe^ 

^\ 
+  2  I       II      +H2SO4 

\/ 
NMe„ 


(11.) 


NMe2-S04H 


I       II 

V 

NMe„ 


+     H2SO4 


(III. 


as-meW-Quinonedimethyldi-immonium  bromide  (I)  is  best  prepared 
by  the  action  of  1  atom  of  bromine  on  1  mol.  of  p-phenylenedimethyl- 
diamine  in  glacial  acetic  acid  solution  ;  it  crystallises  from  methyl 
alcohol  in  black  leaflets  v^ith  metallic  lustre,  m.  p.  146 — 147°,  is  green 
when  powdered,  remains  unchanged  on  exposure  to  air,  and  forms 
bluish-red  solutions,  which  are  decolorised  by  addition  of  hydrochloric 
acid,  or  by  reduction  with  stannous  chloride  or  sulphurous  acid,  or  by 
oxidation  with  ferric  chloride  or  bromine.  In  the  last  case,  the  colour- 
less solution  becomes  again  red  on  addition  of  the  leuco-chloride. 
In  dilute  hydrochloric  acid  solution,  the  dry  salt  turns  potassium 
iodide-starch  paper  blue,  and  in  concentrated  aqueous  solution  forms  a 
black,  crystalline  iodide  on  addition  of  potassium  iodide.  On  addition 
of  sodium  thiosulphate,  one-half  of  the  aminodimethylaniline  in  the 
molecule  is  liberated. 

SiS-Quinonedimethyldi-immonium  nitrate, 

N03-IsrMe2:C6H4:NH,HN03, 
is  obtained  by  the  action  of  nitrous  gases  on  p-phenylenedimethyl- 
diamine  ;  it  forms  colourless  crystals,  is  unstable  at  the  ordinary 
temperature,  detonates  when  heated,  yields  Wurster  and  Sendtner's 
dye  when  boiled  with  alcohol,  and  forms  a  blue  dye  on  addition 
of  a  salt  of  jt?-phenylenetetramethyldiamine. 

The  blue  dye  has  been  isolated  as  the  sulphate  (II) ;  it  crystallises 
in  dark  prisms  with  green  metallic  lustre,  is  dark  violet  when  powdered, 
is  stable  in  dry  air,  but  smells  of  formaldehyde  when  exposed  to  moist 
air,  and  forms  blue  solutions.  The  action  of  nitrous  gases  on  this  dye 
leads  to  the  formation  of  the  two-thirds  quinonoid  sulphate  (HI), 
which  is  a  weaker  blue  than  the  one-third  quinonoid  dye.     G.  Y. 

*  ixcpiK6s  :  partial. 
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Constitution  of  Hydroxyazo-compounds.  Karl  Auwers 
{Anncden,  1908,  360,  11 — 25). — The  evidence  as  to  the  constitution  of 
those  substances  which  have  been  held,  on  the  one  hand,  to  be 
hydroxyazo-compounds,  and,  on  the  other,  to  be  quinonehydrazones, 
is  summarised  and  discussed.  The  author  considers  that  the  weight  of 
evidence  is  conclusively  in  favour  of  the  hydroxyazo-structure  for  the 
ortho-  as  well  as  for  the  para-compounds. 

Goldschmidt  and  Brubacher  (Abstr,,  1891,  1209)  having  failed  to 
observe  transmigration  of  the  acyl  group  on  reduction  of  o-nitro- 
phenyl  esters  with  zinc  and  acetic  acid,  considered  that  such  trans- 
migration could  not  take  place  on  reduction  in  the  same  manner  of 
acyiated  hydroxyazo-compounds.  It  is  now  found,  however,  that 
o-nitro-'p-tolyl  henzoate,  NOg'CgHgMe'OBz,  which  is  prepared  by 
Schotten-Baumann's  method  from  o-nitro-p-cresol,  and  crystallises  from 
light  petroleum  in  colourless  needles,  m.  p.  102°,  when  reduced  with 
zinc  dust  and  acetic  acid  in  the  cold  yields  o-benzoylamino-jt?-cresol, 
OH-aH,Me-NHBz.  G.  Y. 


Measurement  of  the  Bfifect  of  Certain  Hypsochrome  and 
Bathochrome  Groups  on  the  Colour  of  Azobenzene.  Herbert 
GoRKE,  Ernst  Koppe,  and  Fritz  Staiger  (^er.,  1908,41,  1156—1171). 
— The  work  of  Hantzsch  and  Glover  (Abstr.,  1907,  i,  101)  has  been 
repeated  and  extended,  using  the  same  form  of  photometer,  bub 
employing  as  the  source  of  light  either  a  mercury  lamp  or  a  hydrogen 
tube  instead  of  the  unsatisfactory  thallium  flame. 

The  wave-lengths  of  the  light  employed  were  576,  546,  486,  436, 
and  404  /x/x,  and  the  substances  examined  were  azobenzene,  jo-hydroxy- 
azobenzene,  and  its  methyl  ether,  ethyl  ether,  p'opyl  ether,  dark 
orange-red  needles,  m.  p.  61°,  butyl  ether,  orange-red  leaflets,  m.  p. 
67°,  phenyl  ether,  golden- yellow  leaflets,  m.  p.  116°,  acetate, 
propionate,  small,  reddish-yellow  needle^;,  m.  p.  75°,  butyrate,  orange 
leaflets,  m.  p,  77°,  and  benzoate.  As  in  the  case  of  the  green  of  the 
thallium  flame,  Beer's  law  is  also  found  to  hold  good  in  other  parts  of 
the  spectrum. 

In  the  fused  or  solid  state,  none  of  the  above  substances  exhibit  any 
marked  differences  in  colour  intensity,  but  in  each  case  examined,  the 
effect  of  dissolving  the  substance,  even  in  the  most  indifferent 
solvents,  is  to  increase  the  molecular  colour  intensity,  the  effect  being 
most  marked  in  the  case  of  the  alkyl  derivatives.  The  statement  of 
Hantzsch  and  Glover  {loc.  cit.)  that  the  intensities  of  the  acyl  and 
alkyl  derivatives  of  ^-hydroxyazobenzene  in  the  same  solvent  are 
approximately  proportional  to  the  molecular  weights  does  not  hold 
good  in  other  parts  f)f  the  spectrum  ;  in  most  cases,  an  increase  in  the 
mol.  wt.  is  accompanied  by  a  greater  absorption  in  the  green  (546  /a/a) 
and  bluish-green  (486  /x/x)  parts  of  the  spectrum  than  in  the  blue  and 
violet  parts  of  the  spectrum,  whereas  the  introduction  of  an  alkyl 
group  into  jt?-hydroxyazobenzene  increases  the  absorption,  the  intro- 
duction of  an  acyl  group  decreases  the  absorption.  As  was  shown  by 
Hantzsch  and  Glover  {loc.  cit.),  equivalent  solutions  of  the  same  sub- 
stance in  various  solvents  exhibit  varying  colour  intensities  ;  this  does 
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not,  however,  appear  to  be  directly  related  to  any  physical  property  of 
the  solvent. 

The  effect  of  temperature  on  the  colour  intensity  of  a  solution  is  very 
complicated  ;  an  increase  in  absorption  in  one  part  of  the  spectrum  is 
accompanied  by  a  decrease  in  another. 

A  marked  increase  in  intensity  accompanies  the  formation  of  a  salt 
of  jo-hydroxyazobenzene ;  since  the  salt  formation  takes  place  without 
intramolecular  rearrangement  (compare  Tuck,  Trans.,  1907,  91,  450), 
Hantzsch's  tenet,  "  a  colourless  substance  which  yields  a  coloured  ion 
must  be  a  i/^-acid,"  must  be  abandoned.  W.  H.  G. 

2  :  4  : 2' :  4' :  6'-Pentanitroazobenzene.  H.  Leemann  and  EuG^fcNE 
Grandmougin  (^er.,  1908,  41,  1306 — 1309). — Pentanitrohydrazobenz- 
ene  could  not  be  obtained  by  the  action  of  picrylhydrazine  on  chloro-  or 
bromo-dinitrobenzene  or  from  picryl  chloride,  chlorodinitrobenzene,  and 
hydrazine  hydrate,  but  when  2  : 4-dinitrophenylhydrazine  (2  mols.)  is 
heated  with  picryl  chloride  (1  mol.)  at  110 — 120°  for  two  hours  the 
desired  compound  is  obtained  (compare  Ciusa,  Abstr.,  1907,  i,  875). 
Its  monopotassium  salt,  CjgHgOjQNyK,  is  a  dark  explosive  powder,  dis- 
solving in  water  with  a  red  colour ;  the  dipolassium  salt  is  deep  blue 
in  solution  and  is  easily  hydrolysed. 

2:4:6:2':  ^'-Pentaiiitroazobenzene,  CgH2(N02)3-N:N-C^H3(N02)2, 
obtained  by  the  oxidation  of  the  hydrazo-compound  by  lead  peroxide, 
crystallises  from  glacial  acetic  acid  in  orange  needles,  m.  p.  213°,  and 
is  not  oxidised  to  the  azoxy-compound  by  fuming  nitric  and 
chromic  acids. 

1  :  d-Diniiro-N -dinitroanilinodihydrophenazine,    annexed    formula, 

y—\  obtained  by  the  action  of  pentanitro- 

<^       \  azobenzene    on  aniline  at   100 — 115°, 

\ — <^  crystallises  from  a  mixture  of  benzene 

NH<^      \N']SIH*CgH3(N02)2    and  alcohol   in    lustrous,  coppery-blue 

\ — <  scales. 

<^       /^Og  As  the  above  substance  has  similar 

^^/  properties    to    Kehrmann    and    Mes- 

2  singer's  dinitro-i\^-phenyldihydrophen- 

azine  (Abstr.,  1894,  i,  55),  the  above  constitution  is  assigned  to  the 
substance.  The  parent  substance  dinitrodihydrophenazine  could  not 
be  obtained  by  Kehrmann  and  Messinger's  method,  but  is  prepared 
by  heating  rapidly  picryl-o-phenylenediamine  in  a  naphthalene  bath 
to  200°. 

Picryl-o-jyhenylenediamine,  'i^H^'Q^^'l^B.'0^^{"^O^^y  obtained 
easily  by  action  of  picryl  chloride  on  the  diamine  in  alcoholic  solution 
in  the  presence  of  potassium  acetate  at  50°,  crystallises  from  xylene 
in  small,  cinnabar-red  crystals,  m.  p.  177 — 178°  (decomp.).     W.  E. 

s-Hexanitroazobenzene.  H.  Leemann  and  Eugene  Grandmougin 
{Ber.,  1908,41,1295—1305.  Compare  Abstr.,  1907,  i,  163).— The 
best  method  for  preparing  hexanitrohydrazobenzene  is  to  add  the 
hydrazine  hydrate  solution  to  a  hot  well-stirred  alcoholic  solution  of 
picryl  chloride,  and  then,  as  quickly  as  possible,  potassium  acetate 
(3    mols.),    when    the    monopotassium    salt    separates.      This    salt, 
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OigHgOigNgK,  separates  from  its  acetone  solution  on  the  addition  of 
alcohol  in  metallic,  green  crystals,  m.  p.  188°,  and  the  dipotassium  salt, 
Ci2H40i2Ns^^2'  ^^  ^^^^  green ;  both  salts  are  explosive,  and  the 
conclusion  is  drawn  that  they  have  a  quinonoid  structure  (compare 
Hewitt  and  Mitchell,  Trans.,  1907,  91,  1254).  The  ammonium  and 
potassium  salts  are  sparingly,  the  sodium  salts'  are  easily,  soluble. 
Hexanitroazobenzene  {loc,  cit.)  appears  to  be  ^  dimorphous,  and  is 
extraordinarily  stable  towards  acids,  a  mixture  ^  "^^ming  nitric  and 
chromic  acids  having  no  action.  It  is,  however,  converted  by  dilute 
potassium  hydroxide  into  hexanitrohydrazobenzene,  picric  acid,  and 
decomposition  products.  Alcoholic  hydrogen  chloride,  when  heated 
with  hexanitroazobenzene  in  a  sealed  tube  at  130 — 150°  for  one  and 
a  half  hours,  forms  2  :  ^'-dichloro-i  :  6  :  4' :  Q'-tetranitroazohenzene, 

which  separates  from  a  mixture  of  chlorobenzene  and  alcohol  in  orange 
needles,  m.  p.  244 — 245°.  As  ammonium  sulphide  reduces  this 
compound  to  a  hydrazo- derivative  dissolving  in  alkali  with  a  blue 
colour,  the  conclusion  is  drawn  that  the  para  positions  are  occupied 
by  nitro-groups,  and  therefore  that  the  compound  has  tlje  above 
constitution  (compare  Werner  and  Stiasny,  Abstr.,  1900,  i,  194). 

Like  other  nitro-compounds,  hexanitroazobenzene  forms  additive 
compounds  with  hydrocarbons,  which  contain  2  mols.  of  the  hydro- 
carbon. The  following  have  been  prepared  :  that  with  naphthalene 
forms  yellow,  glistening  needles,  m.  p.  165°;  yvith  phenanthrene,  dark 
orange  needles,  m.  p.  190°;  with  anthracene,  brownish-red  needles, 
m.  p.  193°;  an  experiment  to  prepare  one  containing  hexanitroazo- 
benzene, anthracene,  and  naphthalene  gave  black  needles,  m.  p. 
208 — 210°,  which  proved  to  contain  2  mols.  of  the  azo-compound  with 

1  mol.  of  anthracene.  Also,  a-nitronaphthalene,  a-  and  /3-ethoxynaph- 
thalene,  and  a-naphthylamine   yield  additive  compounds   containing 

2  mols.  of  the  naphthalene  derivative,  which  have  m.  p's.  124°,  158°, 
137°,  and  154°  (decomp.)  respectively. 

Primary  amines,  however,  generally  react  with  hexanitroazobenz- 
ene to  form  well-defined  compounds.  The  reaction  is  a  complicated  one, 
and  is  dependent  on  the  conditions  of  the  experiment.  Aniline 
gives  aminoazobenzene,  picrylaniline,  o-trinitrobenzene,  and  tetranitro- 

hydrodiphenazine,  annexed  formula, 
which  crystallises  from  xylene  in 


■/     \^ ^/     \n 


glistening,     bluish-violet     leaflets, 

NH<^      ^N N<r        \NH      m.  p.    280°,  decomp.   291°.     It   is 

-\  y — <{  best  prepared  by  adding  hexanitro- 

>N02  N02<^        }  azobenzene  in  small  portions  to  a 


< 


./ 


-^'q  — To-Q  boiling  solution  of  aniline  in  toluene. 

^  2  Molecular    weight    determinations 

by  the  boiling-point  method  in  ethylene  dibromide  gave  569  and  588, 
calc.  542.  When  heated  with  alcoholic  hydrochloric  acid  under 
pressure  at  160°,  it  resulted  in  the  replacement  of  the  four  nitro-groups 
by  chlorine,  tetrachlorohydrodiphenazine,  (j2fii4)^^0^4^,  being  formed. 
It  crystallises  in  red  needles,  m.  p.  350°. 

o-Toluidine     gives     tetranitrohydrodi-o-toluphenazine,    C^Q^ifio^Q, 
crystallising   in  glistening,   copper   needles;    w-toluidine,   the  corre- 

/j  k  2 
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spending  meta  compound,  dark  blue,  almost  black,  needles,  and  jo-tolu- 
idine,  the  para  derivative,  bluish-violet  crystals,  Picryl-va-toluidine, 
CigHjoOgN^,  forms  golden-yellow  leaflets,  m.  p.  126°.  Tetraniiro- 
hydrodi-li-naphthophenazine^  C32HjgOgNg,  crystallises  fiom  xylene  in 
small,  green  needles.  W.  R. 

Azo-compounds  from  the  o-Aminophenols  and  2 : 8-Di- 
hydroxynaphthaJ,;^-^e-6sulphonic  Acid.  Chemische  Fabrik 
Griesheim-Elektkon  (D.R.-P.  191445). — When  coupled  with  the 
diazotised  aminophenols  in  sodium  hydroxide  or  carbonate  solutions, 
2  : 8-dihydroxynaphthalene-6-sulphonic  acid  furnishes  only  poor  yields 
of  azo-derivatives,  but  in  the  presence  of  calcium  hydroxide  the 
condensation  occurs  extremely  readily,  and  the  products,  when  dyed  on 
wool  and  subsequently  chromed,  furnish  very  fast  shades  of  black. 

G.  T.  M. 

Acyl  Derivatives  of  Benzeneazo-^-cresol  and  /3-Benzeneazo- 
a-naphthol  and  their  Transformation  Products.  Karl  Auwers 
and  M.  Eckaedt  (Annalen,  1908,  359,  336— 382).— With  the  object 
of  throwijag  light  upon  the  transformation  of  hydroxyazo-compounds, 
the  investigation  of  the  wandering  of  acid  radicles  (Abstr.,  1904,  i,  736) 
has  been  extended.     Evidence  in  favour  of  the  formula 

for  the  reduction  product  of  benzeneazo-jo-cresol  benzoate  is  found  (1)  by 
heating  the  benzoylhydrazo-compound  dissolved  in  glacial  acetic  acid, 
when  simultaneous  oxidation  and  reduction  take  place  according  to 
the  scheme  : 

2CeH3Me<3H-^HPh  _^ 

(2)  The  benzoylhydrazo-compound  in  alcoholic  solution  undergoes  the 
benzidine  or  semidine  transformation  with  hydrogen  chloride,  the 
hydrochloride,  m.  p.  260°,  separates  out,  and  from  this  substance  alkalis 
liberate  a  crystalline  anhydro-base,  m.  p.  154 — 155°,  the  sulphate  of 
which  separates  from  water  in  silky  needles,  m.  p.  250°.  (3)  Pyridine 
solutions  of  the  benzoylhydrazo-compound  give  with  excess  of  acetyl 
chloride  the  ^-^-monoacetyl  derivative,  m.  p.  143°  ;  hydroazobenzene 
behaves  in  a  like  manner. 

The  benzoyldiacetyl  derivative,  m.  p.  172  "5°,  when  treated  with 
alcoholic  soda,  becomes  partly  hydrolysed  to  a  monohenzoylacetyl 
derivative,  m.  p.  151°,  isomeric  with  that  of  m.  p.  143°.  Experiments 
show  that  when  boiled  with  acetic  anhydride  the  benzoyl  group 
wanders  from  the  oxygen  to  the  neighbouring  nitrogen  atom  and  a 
second  acetyl  group  takes  its  place  : 


CH3 

CH. 

0„. 

LNH-N-C5H5  ~ 

</                            1 

■>  ^l-N-K-C,H, 

\/-^^"•''• 

OBz         Ac 

UH  BzAc 

OAc   BzAc 
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O-'Np-jDibenzoylbenzenehydrazo-'p-cresol,  m.  p.  92°,  has  been  pre- 
pared, and  on  reduction  this  gives  ^-benzoyl-o-amino-jo-cresol  and 
benzanilide..  In  like  manner,  the  benzoylanisoylhydrazo-com^ound, 
m.    p.    95 — 100°,    gives   iV^-benzoyl-o-amino-p-cresol    and    anisanilide. 

_NH-NHPh 

The    conclusion    is   arrived   at   that    CH3<^       ^OBz    represents    the 

reduction  product  of  benzoylbenzeneazo-^j-cresol.  The  authors  find 
that  at  the  temperature  of  the  water-bath,  the  reduction  of 
benzoylbenzeneazo-jo-cresol  proceeds  further  than  Goldschmidt  found 
at  0°,  o-amino-jo-cresol,  its  ^-benzoyl  derivative,  aniline,  and  benz- 
anilide  having  been  isolated.  The  presence  of  benzanilide  is 
evidence  of  the  wandering  in  one  part  of  the  molecule  of  the 
acid  radicle  from  the  oxygen  to  the  nitrogen  atom.  These  and 
other  considerations  lead  to  the  conclusion  that  benzeneazo-/>  cresol 
benzoate,  like  its  reduction  product,  is  an  0-ester.  The  constitution  of 
the  reduction  product  of  acetylbeDzeneazo-;;-cresol  (Abstr.,  1891, 
1209  ;  1907,  i,  654)  differs  from  that  of  the  benzoyl  derivative  in  that 
the  acid  radicle  is  united  with  nitrogen  and  not  with  oxygen;  this  is 
shown  by  the  sole  formation  of  acetanilide  and  free  o-amino-/?-cresol 
when  treated  with  zinc  and  acetic  acid.  Only  one  benzoyl  derivative 
of  ;8-benzeneazo-a-naphthol  could  be  obtained,  and  this  on  reiuction 
gives anilineand  the  i\^-benzoato  of  /8-amino-a-naphthol.  Similarly,  only 
one  acetyl  compound  could  be  prepared,  the  mode  of  formation  of  which 
shows  that  a  wandering  has  taken  place  in  the  molecule.  On  reduction 
by  zinc  and  acetic  acid,  aniline  and  acetanilide  are  produced,  showing 
that  the  compound  is  an  0-ester,  although  it  is  also  obtained  from 
acetylphenylhydrazine  and  naphthaquinone,  an  isomeric  change 
occurring  in  the  latter  case.  J.  Y.  E. 


a-Anthramine  and  1  : 4-Anthradiamine.  Ilie  J.  Pisovschi 
{J3er.,  1908,  41,  1434— 1436).— 1-Anthramine  is  obtained  in  70—80% 
yield  by  heating  1-anthrol  with  three  or  four  times  its  weight  of 
ammoniacal  calcium  chloride  at  200 — 220°  for  one  day,  and  has  m.  p. 
119°  (compare  Dienel,  Abstr.,  1905,  i,  767).  ^-Anthraceneazo-l-antJtr- 
amine,  Cj^Hg'Ng'C^^Hg'NHg,  m.  p.  239°,  obtained  from  amyl  nitrite 
(1  mol.)  and  1-anthramine  hydrochloride  (2  mols.)  in  alcoholic  solution, 
crystallises  in  reddish-brown  needles  with  a  green  reflex,  and  forms 
unstable  salts.  Benzeneazo-\-anthr amine,  Ph'Ng'Cj^Hy'NHg,  m.  p. 
130°,  prepared  by  mixing  an  aqueous  solution  of  diazobenzene  chloride 
with  an  alcoholic  solution  of  1-anthramine,  forms  red  needles,  and 
yields  a  deep  blite  hydrochloride,  CgoHjgNgjHCl,  which  is  reduced  by 
zinc  dust  and  dilute  hydrochloric  acid  to  1  :  4i-anthradiamine  hydro- 
chloride ;  the  corresponding  sulphate  crystallises  in  sparingly  soluble, 
white  needles.  The  diacetyl  derivative,  C^4Hg(NHAc)2,  has  m.  p. 
322°.  An  acidified  aqueous  solution  of  1  :  4-anthradiamine  is  oxidised 
by  ferric  chloride  to  yellow  needles  of  1  : 4-anthraquinone,  which 
darkens  at  210°,  and  has  m.  p.  218°  (decomp.)  (compare  Dienel, 
Abstr.,  1906,  i,  290  ;  Haslinger,  ibid.,  i,  967).  C.  S. 
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[Azo-derivatives  of  Naphthalenoid  Triazines.]  Leopold 
Cassella&Co.  (D.R.-P.  191024.  Compare  Abstr.,  1907,  i,  451).— The 
following  complex  hydroxynaphthatriazinesulphonie  acids,  I  and  II, 


SO«H 


OH 

(I.)  (II.) 

condense  with  diazonium  salts  in  alkaline  solutions,  giving  rise  to  azo- 
dyes,  which  have  the  valuable  properties  of  dyeing  unmordanted 
cotton  and  of  undergoing  diazotisation  on  the  fibre  with  subsequent 
formation  of  fast  ingrain  colours  with  the  ordinary  developers 
(/3-naphthol,  &c.).  These  triazines  are  produced  by  the  interaction  of 
6-amino-a-naphthol-3-sulphonic  acid,  a  benzenoid  amine,  and  benz- 
aldehyde  or  its  derivatives. 

?M-Nitroaniline  and  aniline  have  been  employed  as  bases,  and 
?>i-aminobenzaldehyde  has  been  used  instead  of  benzaldehyde. 

G.  T.  M. 

[Reactivity  of  Diazo-salts  of  2 : 6-Dichloroaniline.]  Josef 
EoHNER  (D.R.-P.  193211). — 2  : 5-Dichloroaniline  furnishes  a  diazo- 
compound  which  greatly  exceeds  ^-nitrodiazobenzene  chloride  in  re- 
activity ;  it  couples  very  readily  with  diethyl-o-toluidine  and  the 
para-substituted  phenols,  yielding  azo-compounds  having  valuable 
tinctorial  properties.  The  base  is  readily  diazotised  in  7%  hydrochloric 
acid.  G.  T.  M. 

Action  of  Diazo-salts  on  Phenyldinitromethane.  [w-Dinitro- 
toluene.]  Giacomo  Ponzio  {Atti  R.  Accad.  Sci.  Torino,  1908,  43, 
303—314;  Gazzetta,  1908,  38,  i,  509—519).— The  author  describes 
the  diazobenzene  derivative  of  w-dinitrotoluene  and  two  isomeric 
compounds,  one  white  and  the  other  red,  into  which  it  is  readily 
transformed. 

The  white  compound  is  either  a-nitro-)8-nitroso-a-benzoyl-)8-phenyl- 
hydrazine,  NOg-NBz-NPh-NO,  or  NOg-O-CPhlN-NPh-NO.  The  ready 
formation  of  this  compound  from  the  diazobenzene  derivative  of 
w-dinitrotoluene  indicates  that  the  latter  has  the  structure 

NPh:N-0-CPh(N0)-N02, 
and  is  a  change  analogous  to  the  transformation  of  an  azo-compound 
into  a  hydrazone  observed  by  Dimroth  and  Hartmann  (Abstr.,  1907, 
i,  1090).  The  potassium  derivative  of  w-dinitrotoluene,  from  which 
the  diazobenzene  derivative  is  obtained,  is  therefore  regarded  as 
having  the  structure  0K*CPh(N0)*N02.  The  red  isomeride  is 
w-benzeneazo-(o-dinitrotoluene,  NPhIN*CPh(N02)2,  which  is  the  first 
known  compound  containing  the  groups  NOg  and  'NINAr  united 
with  one  and  the  same  carbon  atom.     Its  formatiop  from  the  diazo- 
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benzene  derivative  is  explained  by  assuming  that  w-dinitrotoluene 
can  exist  in  two  forms,  one  stable,  CHPh(N02)2,  and  the  other 
labile,  NOg'CPhlNO'OH,  which  has  not  yet  been  isolated  ;  if,  then, 
the  diazo- derivative  has  the  structure  NOg'CPhlNO'O'NINPh,  its 
spontaneous  transformation  into  to-benzeneazo-w-dinitrotoluene  repre- 
sents a  passage  to  the  stable  form. 

The  diazobe7izene  derivative  of  oi-dinitrotoluene,  C^ciS-mO^'^^,  forms 
golden-yellow  crystals,  ra.  p.  70°,  and  reacts  with  alcohol,  yielding 
(o-dinitrotoluene,  nitrogen,  acetaldehyde,  and  benzene. 

a-Nitro-^-nitroso-a-henzoyl-^-phenylhydrazine,  N02*NBz'NPh  NO, 
formed  by  the  isomerisation  of  the  diazobenzene  derivative  of  w-di-. 
nitrotoluene  dissolved  in  benzene,  chloroform,  or  carbon  disulphide, 
forms  shining,  white  laminae,  m.  p.  127°,  gives  an  emerald-green 
coloration  with  concentrated  sulphuric  acid  and  phenol,  and  reacts 
with  cold  water,  yielding  nitrosobenzoylphenylhydrazine  (compare 
Voswinckel,  Abstr.,  1901,  i,  617),  and  with  boiling  water,  yielding 
benzoylphenylhydrazine,  NHBz'NHPh. 

(o-Benzeneazo-w-dinitrotoluene,  NPh!N*CPh(N02)2,  obtained  when  the 
isomeric  diazobenzene  compound  is  either  left  for  eight  to  ten  days 
or  dissolved  in  the  cold  in  alcohol,  ether,  or  acetone,  crystallises  from 
chloroform  in  flattened,  red  needles,  m.  p.  138 — 147°  (decomp.),  and 
is  far  more  stable  than  its  two  isomerides.  T.  H.  P. 

[Interaction  of  Diazo-salts  and  Aromatic  Amides  of  the 
Higher  Fatty  Acids.]  Nathanael  Sulzberger  (D.R.-P.  193451. 
Compare  this  vol.,  i,  226). — ^p-Aminostearinanilide,  prepared  either  by 
c  )ndensing  together  stearic  acid  and  p-phenylenediamine  or  by 
nitrating  stearinanilide  and  reducing  the  resulting  jt?-nitrostearinanilide, 
yields  a  red  azo(?) -colouring  matter  when  treated  with  diazobenzene 
chloride. 

Aminopalmitin-/3-naphthaUde  is  produced  by  condensing  ^-naphthyl- 
amine  and  palmitic  acid  at  250 — 300°,  nitrating  the  palmitin- 
/3-naphthalide  thus  produced,  and  reducing  the  mononitro-compound 
with  zinc  dust  and  hydrochloric  acid ;  it  couples  with  diazobenzene 
chloride  and  diazotised  benzidine  to  yield  respectively  brownish-red 
and  yellow  colouring  matters,  G.  T.  M. 

Reaction  between  Diazo-compounds  and  Azo-dyes.  A. 
LwoFF  (IJer,,  1908,  41,  1096— 1097).— Griess  (this  Journ.,  1876,  ii, 
416)  has  already  shown  that  bisbenzeneazophenol  is  formed  from 
p  hydroxybenzoic  acid,  carbon  dioxide  being  eliminated.  It  is  now 
shown  that  the  group  SOgH-CgH^'Ng*  is  displaced  from  p-sulpho- 
benzeneazo-/8-naphthol  by  the  action  of  /)-nitro-  and  o-ch\oro-p- 
nitro-diazobenzen^  chlorides  with  the  formation  of  the  corresponding 
azo-yS-naphthols.  W.  R. 

Reaction  between  Diazo-compounds  and  Azo-dyes.  Eugene 
Grandmougin  (Ber.,  1908,  41,  1403.  Compare  Lwoff,  preceding 
abstract). — Examples  of  the  removal  of  the  azo-group  from  an 
azo-dye  have  been  described  previously  (Abstr.,  1907,  i,  987;  1891, 
1075).  J.  J.  S. 
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Yellow  Azo-  and  Violet  Quinonoid  Salts  of  Aminoazo- 
compounds.  Arthur  Hantzsch  and  Friedricii  Hilscher  {Ber., 
1908,  41,  1171— 1187).— Although  Thiele  has  shown  (Abstr.,  1904,  i, 
208)  that  />-aminoazobenzene  hydrochloride  can  be  obtained  both  in 
violet  and  flesh -red  modifications,  other  cases  have  not  hitherto  been 
described.  It  is  found  that  the  salts  of  aminoazo-compounds  exist  in 
two  isomeric  forms,  which  are  coloured  either  orange-yellow  or  bluish- 
violet.  The  colour  of  the  salt  is  determined  by  the  nature  of  the 
acid  and  of  the  aminoazo-compound ;  /?-dimethylaminoazobenzene, 
jt9-anilinoazobenzene,  /?-dimethylaminoazotoluene,  and  /;-bromobenzene- 
azodimethylaniline  generally  yield  violet  salts ;  dibromotolueneazo- 
dimethylaniiine  and  tribromobenzeneazodimethylaniline  give  chiefly 
orange  salts,  whilst  about  equal  numbers  of  violet  and  orange  salts 
are  obtained  from  ;?-aminoazobenzene. 

A  slight  change  in  the  constitution  of  the  aminoazo-compound  is 
sufficient  to  produce  a  change  in  the  colour  of  the  salt  with  the  same 
acid  ;  thus  formylamiuoazobenzene  hydrochloride  is  orange,  whereas 
the  corresponding  acetyl  compound  is  violet. 

In  many  cases  the  same  salt  has  been  obtained  in  the  two  forms ; 
generally,  the  orange,  labile  variety  is  first  precipitated,  usually  in 
the  form  of  very  thin  leaflets,  which  then  more  or  less  readily  changes 
into  the  violet,  stable  form,  crystallising  as  a  rule  in  needles.  Mixed 
crystals  of  the  two  forms  have  not  been  observed. 

The  orange  salts  are  undoubtedly  azo-compounds  having  the  formula 
Ph'NIN'CgH^'NKg'^^-^'  since  they  possess  almost  the  same  colour 
and  absorption  spectrum  as  azobenzene  and  azobenzenetrimethyl- 
ammonium  salts,  all  of  which  are  orange,  since  they  do  not  contain 
a  mobile  hydrogen  atom.  On  the  other  hand,  the  violet  salts, 
since  they  are  also  unimolecular,  must  be  isomeric  with  the  orange 
salts,  and  must  consequently  have  a  quinonoid  structure.  Attempts 
to  prepare  unchangeable  representatives  of  the  form 

Ph-NR-NIOeH^INMegR 
were  unsuccessful ;  nevertheless,  a  violet  solution  of  a  very  unstable 
base,    obtained    from  phenylmethylhydrazine   and  benzoquinonimine, 
which  must  have  the  formula  NMePh'NICgH^INH,  showed  the  same 
absorption  spectrum  as  the  violet  salts. 

The  orange  salts  do  not  change  spontaneously  at  the  ordinary 
temperature  into  the  violet  forms,  but  frequently  when  heated  or 
crushed.  Solutions  of  the  salts  contain  the  two  forms  in  a  state  of 
equilibrium,  depending  largely  on  the  nature  of  the  solvent.  Chloro- 
form and  indifferent  solvents  favour  the  violet  form,  whilst  acetone, 
alcohol,  and  ether  favour  the  orange  form ;  for  example,  the  solution 
of  the  orange  diethylaminoazobenzene  hydrochloride  in  acetone  is 
yellow,  whilst  in  chloroform  it  is  violet ;  nevertheless,  the  orange  salt 
is  precipitated  on  adding  ether  to  the  chloroform  solution. 

The  following  salts  were  obtained  either  by  adding  an  ethereal 
solution  of  the  aminoazo-compound  to  an  excess  of  acetyl  haloid,  or 
by  adding  a  solution  of  the  compound  in  alcohol  or  glacial  acetic  acid 
to  an  excess  of  an  aqueous  solution  of  the  acid. 

'p-Aminoazobenzene  hydrobromide,  hydriodide,  and  perchlorate  are 
violet  j    the   nitrate   is   flesh-red,  becoming    violet    when    pulverised ; 
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the  yellow  sulphate  is  very  stable,  and  changes  very  slowly  into  the 
violet  form  when  powdered ;  the  hydrogen  sulphate  is  violet ;  the 
oxalate  forms  yellow  leaflets,  and  changes  into  the  violet  form  when 
heated  under  paraffin  at  100°;  the  dithionate  forms  flesh  coloured 
leaflets  ;  the  toluenesulphonate  and  henzenesulphinate  are  yellow ;  the 
trichloroacetate  is  violet. 

■p-Diniethylaminoazobenzene  hydrochloride,  hydrohromide,  hydriodide^ 
sulphate,  perch! orate,  nitrate,  oxalate,  trichloroacetate,  acd  toluene- 
sulphonate  are  violet.  A  solution  of  the  yellow  oxalate  is  obtained 
by  mixing  the  dry  base  and  anhydrous  oxalic  acid  in  absolute  ethereal 
solution  ;  the  solid  salt  was  not  isolated. 

^-Diethylarninoazobenzene  forms  golden-yellow  crystals,  m.  p.  95°  ; 
the  hydrochloride  and  hydrohromide  are  orange-yellow.  Only  violet 
salts  of  jt?-anilinoazobenzene  were  obtained.  Formylaminoazohenzene 
hydrochloride  is  flesh-coloured  ;  the  sulphate  is  yellow.  Acetylamino- 
azohenzene  hydrochloride  is  carmine-red  ;  the  hydrohromide  when  dry  is 
carmine-red,  but  when  moistened  with  ether  is  violet ;  the  yellow 
sulphate  turns  violet  when  powdered. 

T^-l'olueneazo-o-toluidine  hydrochloride  is  carmine-red  ;  the  sulphate 
and  oxalate  are  orange  ]  the  nitrate  is  violet ;  the  dithionate  and 
toluenesulphonate  are  flesh-coloured  ;  the  iodate  is  carmine-red ;  the 
henzenesulphinate  forms  orange  needles,  which  when  lightly  pressed 
turn  violet,  often  becoming  again  orange  after  some  time. 

Tolueneazodimethylaniline  hydrochloride,  hydrohromide,  sulphate, 
nitrate,  iodate,  and  toluenesulphonate  are  violet ;  the  benzenesulj^hinate 
is  obtained  as  a  brown  precipitate,  which  quickly  turns  violet. 

Benzeneazo-2  :  6-dibromoaniline  has  m.  p.  191°  (Berju  gives  m.  p. 
152°;  Abstr.,  1884,  1148) ;  the  hydrochloride  and  sulphate  are  violet. 

^-Bromohenzeneazodimethylaniline  hydrooldoride,  hydrohromide,  sul- 
phate, and  nitrate  are  violet. 

Dihromotolueneazodimethylaniline,  Q>jli.^r^'l^\'^*Q^^'l^M.G<^,  crystal- 
lises in  orange  needles,  m.  p.  156°;  the  hydrochloride,  hydrohromide, 
sulphate,  iodate,  and  toluenesulphonate  are  yellow  or  orange.  Trihromo- 
henzeneazodimethylaniline  hydrochloride  and  hydrohromide  are  bright 
orange ;  violet  salts  of  the  last  two  bases  could  not  be  obtained. 

W.  H.  G. 


Crystalline  Egg- Albumin.  Edith  G.  Willcock  (/.  Physiol., 
1908,  37,  27 — 36). — The  specific  rotation  of  crystallised  egg-albumin 
is  about  -31°;  this  is  a  little  higher  than  Hopkins  gave,  and  the 
result  is  due  to  a  modification  in  the  method  of  estimating  the  protein 
in  solution.  Small  variations  noted  are  believed  to  be  due  to  the 
formation  of  varyhig  protein-acid  substances.  If  ammonium  sulphate 
is  used  as  the  agent  in  crystallisation,  it  can  be  replaced  by  magnesium 
sulphate  in  recrystallisation  without  affecting  the  character  of  the 
crystals.  The  dialysed  albumin  is  acid  to  litmus,  but  the  protein 
part  moves  to  the  cathode  and  is  thus  basic.  The  hypothetical  protein- 
acid  can  form  salts  with  a  weak  base.  There  is  some  evidence  for 
association  with  the  precipitating  salt.  The  percentage  of  sulphur  in 
crystallised  egg-albumin  is  1*324.  W.  D.  H. 
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Behaviour  of  Oxyhsemoglobin  towards  Reducing  Agents. 
GusTAV  HiJFNER  (Chem.  Zentr.^  1908,  i,  739;  from  Arch.  Anat. 
Physiol.,  1907,  463 — 465). — The  reduction  of  oxyhaemoglobin  seldom 
proceeds  quantitatively ;  generally,  secondary  reactions  take  place, 
whereby  part  of  the  loosely  combined  oxygen  is  liberated,  oxidising 
not  only  other  organic  substances,  but  the  molecule  of  the  colouring 
material  itself.  J.  V.  E. 

The  Influence  of  Light  on  the  Formation  of  Carboxy- 
methsemoglobin.  A.  Grober  {Arch.  exp.  Path.  Pharm.,  1908, 
58,  343 — 349). — Carboxyhsemoglobin  is  more  rapidly  converted  into 
the  methsemoglobin  derivative  by  potassium  ferricyanide  in  the 
presence  of  light  than  in  darkness,  or  in  light  deprived  of  the  more 
active  chemical  rays.  S.  B.  S. 

Hsemin.  A.  von  Siewert  {Arch.  exp.  Path.  Pharm.,  1908,  58, 
386—396). — Hsemin  can  be  prepared  by  coagulating  a  solution  of 
red  blood  corpuscles  by  heat  in  the  presence  of  acetic  acid,  partly 
drying  the  coagulum  in  air,  making  the  latter  into  a  thin  paste  with 
alcohol,  then  adding  a  small  quantity  of  10 — 15%  potassium  hydroxide 
solution  to  the  paste,  and  finally  acidifying  the  viscous  solution  thus 
obtained  with  sulphuric  acid  ;  the  protein  is  thereby  precipitated  and 
the  hasmatin  remains  in  solution.  From  the  latter,  by  suitable 
treatment  with  hydrochloric  acid,  hsemin  can  be  obtained.  The 
hsemin  can  be  purified  by  dissolving  in  dilute  sodium  hydroxide 
solution,  adding  barium  hydroxide  solution  in  excess,  and  treating 
the  barium  precipitate  thus  produced  with  alcoholic  sulphuric  acid  ; 
the  barium  sulphate  is  then  filtered  off,  and  alcoholic  hydrochloric 
acid  is  added  to  the  filtrate  at  70°;  after  a  time,  the  hsemin  hydro- 
chloride separates  in  crystalline  form.  In  addition  to  the  ordinary 
hsemin,  another  substance  can  be  prepared,  which  differs  from  hsemin 
in  that  it  is  insoluble  in  sodium  hydroxide.  This  can  be  obtained  by 
treating  the  coagulated  blood  powder  (see  above)  with  95%  alcohol 
containing  1  volume  per  cent,  sulphuric  acid  and  adding  alcoholic 
hydrochloric  acid  to  the  solution  thus  obtained.  A  mixture  of  the 
crystals  of  hsemin  and  the  alcohol-insoluble  substance  separates  out. 
The  analyses  indicate  that  the  latter  is  an  anhydride  of  the  former. 
The  hsemin  preparations  obtained  by  the  above  methods  gave,  on 
analysis,  numbers  agreeing  with  those  previously  obtained  by  Kiister. 

S.  B.  S. 

Non-existence  of  Urocarmine  as  a  New  and  Definite 
Colouring  Matter.  Louis  0.  Maillard  {J.  Pharm.  Chim.,  1908, 
[vi],  27,  427 — 437). — Largely  polemical.  The  author  maintains  that 
Florence's  urocsir mine  (ibid.,  147)  is  only  an  impure  form  of  indirubin. 
When  a  cliloroform  solution  of  urocarmine,  prepared  according  to 
Florence's  directions,  is  extracted  with  a  1%  sodium  hydroxide  solution, 
a  bright  yellow  colouring  matter  is  removed,  which  is  not  urobilin, 
since  it  shows  no  fluorescence  when  treated  with  an  alcoholic  solution 
of  zinc  chloride  or  acetate,  with  or  without  the  addition  of  ammonia. 

If  the  chloroform  solution  after  treatment  with  alkali  is  washed 
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with  dilute  acid  and  with  water,  evaporated  to  dryness,  and  the 
residue  extracted  with  ether,  the  ethereal  solution  has  an  absorption 
spectrum  identical  with  that  of  indirubin,  and  on  evaporation  gives  a 
residue  having  all  the  characteristics  of  the  latter  colouring  matter 
and  no  longer  possessing  the  tarry  appearance  of  urocarmine. 

Removal  of  the  indirubin,  which  forms  the  greater  part  of  the 
chloroform  extract,  leaves  a  brownish-black  residue.  Alcohol  extracts 
a  small  quantity  of  indigo-brown  from  the  latter,  and  leaves  a  little 
indigotin.  Thus  it  is  shown  that  urocarmine  is  a  mixture  of  at 
least  four  substances,  two  of  which  are  definite  compounds. 

The  author  suggests  that  uronigrin  is  really  indigo-brown. 

E.  H. 

The  Carbohydrate  Group  in  the  Nucleic  Acid.  Hermann 
Steudel  {Zeitsch.  physiol.  Chem.,  1908,  55,  407 — 411). — An  attempt 
was  made  to  isolate  the  reducing  group  of  nucleic  acid  by  treating  the 
sodium  salt  of  the  a-acid  prepared  from  thymus  with  an  aqueous 
extract  of  thymus  gland,  which  contains  a  ferment  in  the  presence  of 
which  nucleic  acids  undergo  hydrolysis  with  the  scission  of  phosphoric 
acid  and  the  alloxuric  bases.  By  this  means,  only  incomplete 
hydrolysis  takes  place,  and  there  was  evidence  of  the  scission  of  a 
reducing  substance.  The  latter  was  not  fermented  by  yeast,  neither 
could  a  phenylhydrazine  derivative  be  obtained  from  it.  On  hydrolysis 
with  nitric  acid,  a  reducing  substance  was  also  obtained,  which 
appeared  to  be  in  combination  with  phosphoric  acid  (the  greater 
part  of  which  was  in  organic  combination  at  the  end  of  the 
experiment).  S.  B.  S. 

Guanylic  Acid  of  the  Spleen.  Walter  Jones  and  L.  G.  Rown- 
TREE  (J.  Biol.  Chem.,  1908,  4,  289 — 296).— A  true  guanylic  acid  in 
Bang's  sense  is  obtainable,  not  only  from  the  pancreas,  but  also  from 
the  spleen  nucleoprotein.  It  is  regarded  as  probable  that  most 
nucleic  acids  yield  a  similar  substance  in  addition  to  adenylic  acids. 
Odenius  (Maly's  Jahresh.^  1900,  39)  has  prepared  it  from  the 
mammary  gland.  The  character  of  guanylic  acid  relied  on  for  its 
identification  is  the  fact  that  it  does  not  yield  adenine.  The  pentose  and 
glycero-phosphoric  acid  which  Bang  states  are  obtainable  from  guanylic 
acid  do  not  appear  to  have  been  sought  for.  W.  D.  H. 

The  Protein  Peptones.  III.  Felix  Rogozinski  {Beit.  chem. 
Physiol.  Path.,  1908,  11,  229— 240).— The  hydrolysis  products  of  the 
Ab  phenylcarbimide  fraction  previously  obtained  by  Raper  (this 
vol.,  i,  266)  were  investigated.  The  following  substances  were 
isolated  :  a  base,  m.  p.  231 — 233°,  histidine,  arginine,  glutamic 
acid,  aspartic  acid,  leucine,  tyrosine,  aniline,  ammonia,  and  a  nitrogen- 
free  substance,  m.  p.  99 — 101°.  Also  the  following  substances,  which 
were  characterised  only  by  qualitative  reactions :  proline,  phenyl- 
alanine, and  valine  or  isoleucine.  The  Ah  fraction  differs  from 
Raper's  Ac  fraction  in  that  the  latter  contains  lysine.  S.  B.  S. 

The  Protein  Peptones.  IV.  Felix  Rogozinski  {Beit.  chem. 
Physiol.    Path.,    1908,    U,    241— 254).— The   peptones   obtained    by 
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tryptic  digestion  of  the  blood  proteins  were  investigated.  The  coagul- 
able  proteins  were  separated  by  heating  ;  the  filtrate  was  saturated 
with  ammonium  sulphate,  and  to  the  filtrate  from  the  precipitate 
thus  obtained,  iron  ammonium  alum  in  saturated  ammonium  sulphate 
solution  was  added.  After  filtering  off  the  resulting  precipitate 
and  freeing  the  liquid  from  iron  by  means  of  hydrogen  sulphide, 
a  liquid  was  obtained  which,  after  saturation  with  more  ammonium 
sulphate  and  acidification  with  dilute  sulphuric  acid  (saturated  with 
ammonium  sulphate),  gave  a  precipitate  with  potassium  mercuric 
iodide  solution  prepared  by  Raper's  method.  The  latter  precipitate 
yielded  four  fractions:  (1)  a  fraction  insoluble  in  10%  potassium 
iodide,  (2)  a  fraction  soluble  in  water,  (3)  a  fraction  soluble  in  5% 
ammonium  carbonate,  and  (4)  a  fraction  soluble  in  20%  ammonia.  The 
condensation  products  with  phenylcarbimide  were  prepared  from  these 
fractions.  From  fractions  (2)  and  (3),  sub-fractions  differing  in  the 
solubility  of  their  barium  salts  could  be  obtained.  It  was  noticed 
that  the  quantity  of  iron  ammonium  alum  precipitate  diminished  with 
a  lengthened  period  of  tryptic  digestion.  Some  of  the  fractions 
obtained  by  tryptic  digestion  appear  to  be  identical  with  fractions 
obtained  by  Raper  by  similar  methods  from  the  products  of  peptic 
digestion.  S.  B.  S. 

Tryptophan.  Emil  Abderhalden  and  Louis  Baumann  (Zeitsch. 
physiol.  Chem.,  1908,  65,  412 — 415). — Tryptophan  was  shown  by 
Abderhalden  and  Kempe  to  have  the  specific  rotation  in  iV^-sodium 
hydroxide  solution  of  +5*7°  to  +6'3°.  The  correctness  of  these 
numbers  has  been  confirmed.  In  aqueous  solution,  [a]o  —  30"3:3°, 
which  is  not  far  removed  from  that  given  by  Hopkins  and  Cole  (  -  33°). 
This  fact,  perhaps,  justifies  the  designation  of  tryptophan  obtained  by 
the  digestion  of  proteins  as  the  /-tryptophan.  It  can  be  readily 
racemised,  especially  by  recrystallisation  from  pyridine.  It  is  generally 
found  in  combination  with  another  substance,  liydroxyiryptophan^ 
[ajo  -iri9°.  The  last  two  facts  may  account  for  the  varying 
numbers  given  for  the  specific  rotation  by  various  observers. 

S.  B.  S. 

Protamine  as  a  means  of  Distinguishing  Primary  from 
Secondary  Proteoses.  Andrew  Hunter  [Proc.  physiol.  Soc,  1908, 
V — vi ;  J.  Physiol. y  37). — Protamine  precipitates  other  proteins, 
but  proton e  does  not.  It  also  precipitates  primary  proteoses,  but  not 
secondary  proteoses,  peptones,  or  polypeptides.  W.  D.  H. 

Protagon.  Otto  Rosenheim  and  M.  Christine  Tebb  {Proc. 
physiol.  Soc,  1908,  i— iv;  J.  Physiol.,  37).— A  continuation  of  the 
discussion  with  Cramer  ;  fresh  proofs  are  adduced  that  protagon  is  a 
mixture.  An  artificial  mixturq  of  its  constituents  manifests  the  same 
properties,  including  specific  rotatory  power,  as  ''natural  protagon." 

W.  D.  H. 

The  Course  of  the  Fermentative  Degradation  of  Poly- 
peptides. V.  Emil  Abderhalden  and  Arthur  H.  Koelker 
{Zeitsch.  physiol.   Chem.,  1908,  55,  416-426).— The  following  poly- 
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peptides  were  investigated  :  cZ-alanylglycine,  [ajp  +  50°  ;  c?-alanylglycyl- 
glycine,  [ajn  +  SO",  and  c^-alany]glycyl-g]ycylglycine,  [ajo  +22-4°.  The 
rate  of  change  was  measured  by  observing  the  changes  in  the  optical 
rotation  of  the  solutions  under  the  influence  of  various  proteoclastic 
ferments,  as  the  hydrolysis  products  are  either  inactive  or  have  very 
different  rotations  to  the  original  polypeptide.  Parallel  experiments 
were  carried  out  [a)  with  constant  quantities  of  ferment  and  varying 
quantities  of  polypeptide,  and  (b)  with  constant  quantities  of  poly- 
peptide and  varying  quantities  of  ferment.  The  results  indicate  that 
in  most  cases  of-alanine  is  the  first  product  of  hydrolysis.  It  is 
possible  that  by  the  method  of  experiment  described,  a  process  may 
be  evolved  for  the  standardisation  of  enzymes.  S.  B.  S. 

Action  of  the  Juices  Expressed  from  Cells  on  Poly- 
peptides. Emil  Abdekhalden  and  Filippo  Lussana  {Zeitsch. 
physiol.  Chem.,  1908,  55,  390 — 394). — As  an  extension  of  previous 
work,  the  action  of  the  expressed  sap  from  the  cells  of  the  lense  and  of 
brain  substance  was  investigated.  The  former  splits  o?^alanylglycine, 
glycyl-/-tyrosine,  diglycylglycine,  but  only  slightly  glycyl-^/f-alanine, 
into  their  component  amino-acids.  The  latter  juice  splits  only  two  of 
the  four  dipeptides,  namely,  c^^alanylglycine  and  diglycylglycine. 

W.  D.  H. 

Action  of  the  Juice  of  Psalliota  campestris  on  Poly- 
peptides. Emil  Abderhalden  and  Auguste  Rilliet  {Zeitsch.  physiol. 
Chem.,  1908,  55,  395 — 396). — The  juice  obtained  at  high  pressures 
from  this  mushroom  splits  c?/-alanylglycine,  cZZ-leucylglycine,  and 
^i'g'ycylglycine  into  their  component  amino-acids.  Experiments 
were  alho  tried  with  glycyl7-tyrosine,  but  its  decomposition  products 
could  not  be  separated  ;  they  are  possibly  destroyed  by  a  ferment 
allied  to  tyrosinase.  The  results,  however,  are  incomplete,  owing  to 
lack  of  material.  W.  D.  H. 

The  Activity  of  Trypsin  and  a  Simple  Method  for  its 
Estimation.  Ernst  Fuld  {Arch.  exp.  PcUh.  Pharm.,  1908,  58, 
468). — A  claim  for  priority  (compare  Gross,  this  vol.,  ii,  234). 

S.  B.  S. 

Adsorption  of  Tryptase  by  Solids.  Eduard  Buchner  and 
Fritz  Klatte  {Biochem.  Zeitsch.,  1908,  9,  436— 438).— The  following 
substances  were  found,  after  immersion  in  trypsin  solution,  to  have 
adsorbed  the  ferment  :  fibrin,  silk,  wool,  and  cotton  threads,  linen, 
paper,  agar-agar  strips,  asbestos,  and  glass  wool.  They  possessed  the 
power,  after  removal  from  the  solution,  of  liquefying  gelatin.  From 
the  glass  wool,  the  ferment  could  be  readily  removed  by  washing. 

S.  B.  S. 

Hydrolytic  Enzyme  in  the  Resting  Seeds  of  some  Gramineae. 
YosHio  Tanaka  (/.  Coll.  Eng.  Tokyo,  1908,  4,  39— 52).— The  optimum 
temperature  for  millet  diastase  is  higher  than  that  of  barley  diastase, 
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being  50 — 55°.  Millet  diastase  further  differs  from  that  of  barley 
and  of  other  cereals  in  rapidly  liquefying  starch  to  dextrins  without 
producing  much  maltose  until  the  dextrins  have  all  been  converted 
into  achroodextrin.  When  diastase  from  millet  acts  on  the  glutinous 
starch  of  the  same  plant  (Setaria  italica),  the  rapid  liquefaction  and 
slow  saccharification  is  even  more  apparent  than  with  ordinary  starch. 
The  name  a-erythrodextrin  is  suggested  for  a  substance  coloured  red 
by  iodine  and  very  resistant  to  millet  diastase,  A  mixture  of  millet 
and  barley  diastases  acts  much  more  vigorously  than  either  diastase 
alone.  G.  B. 


Oxidation  Processes  in  the  Living  Cell.  Alexis  Bach  and 
Robert  Chodat  (^<e(i.  ^enir.,  1908,37,  168). — A  resume  of  the  authors' 
work  on  this  subject  (Abstr.,  1902,  ii,  344,  522;  1903,  i,  219,  377, 
378,  671  ;  1904,  i,  359,  542,  792).  E.  J.  R. 


Some  Artificial  Peroxydiastases ;  the  Important  Role  of 
Iron  in  Their  Action.  Jules  Wolff  (Compt.  rend.,  1908,  146, 
781—783). — The  author  has  indicated  previously  (this  vol.,  i,  137)  the 
resemblance  between  the  action  of  certain  iron  salts  and  that  of  the 
peroxydiastases  (name  proposed  by  Bertrand  instead  of  peroxydases). 
It  is  now  shown  that  the  properties  of  certain  colloidal  compounds  of 
iron  are  practically  identical  with  those  of  the  peroxydiastases. 
Colloidal  ferrous  ferrocyanide  solution  (containing  10  mg.  of  iron  per 
litre),  obtained  by  interaction  of  very  dilute  solutions  of  an  alkali 
ferrocyanide  and  a  ferrous  salt,  produces  all  the  reactions  of  the  per- 
oxydiastases. When  added  to  a  saturated  solution  of  quinol  containing 
traces  of  hydrogen  peroxide,  the  reagent  gives  crystals  of  quinhydrone 
in  one  to  two  minutes.  The  action  is  considerably  retarded  by  traces 
of  ferrous  or  ferric  sulphates,  and  very  small  quantities  of  these  salts 
are  sufficient  to  prevent  entirely  the  formation  of  quinhydrone. 
Potassium  ferrocyanide  has  no  appreciable  effect.  Ferric  ferrocyanide 
and  ferrous  and  ferric  ferricyanides  have  an  analogous,  but  smaller, 
diastatic  activity.  This  artificial  peroxydiastase  resembles  the  natural 
substances  also  in  the  following  properties.  It  can  be  filtered  through 
paper  without  alteration,  but  is  rendered  inactive  by  filtration  through 
collodion,  and  it  loses  part  of  its  activity  by  one  minute's  boiling. 
Traces  of  mineral  acids  retard  its  action,  and  excess  of  hydrogen 
peroxide  has  the  toxic  effect  discovered  by  Bach  and  Chodat  (Abstr., 
1904,  i,  542,  792)  for  natural  peroxydiastases. 

In  two  solutions  containing  1  gram  of  pyrogallol,  the  amount  of 
hydrogen  peroxide  corresponding  with  28  c.c.  of  active  oxygen,  and  a 
quantity  of  colloidal  ferrocyanide  equivalent  to  0*00004628  gram  of 
iron,  to  one  of  which  all  the  hydrogen  peroxide  was  added  at  first, 
whilst  to  the  other,  half  was  added  at  the  beginning  and  the  remainder 
after  two  hours,  the  quantities  of  purpurogallin  formed  in  twenty- 
four  hours  were  (1)  0*065  gram  and  (2)  0*123  gram,  or  1400  times 
and  2657  times  respectively  the  weight  of  iron  present.  The  action 
was  still  vigorous  after  twenty-four  hours.  E.  H. 
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Proof,  by  means  of  the  Ohromogram  Method,  that  Hydro- 
genase  takes  an  Active  Part  in  Alcohohc  Fermentation. 
eJ.  Gruss  {Ber.  Deut.  hot.  Ges.,  1908,  26a,  191— 196).— A  method  is 
indicated,  but  not  as  yet  described  in  detail,  by  means  of  which  the 
various  enzymes  contained  in  plant  juices  can  be  identified  separately. 
A  drop  of  the  juice  is  placed  on  filter  paper,  when,  owing  to  unequal 
adsorption  by  the  paper,  the  enzymes  are  distributed  in  various  zones 
and  may  be  identified  by  colour  reactions  (thus  yielding  a  "  chromo- 
gram  "). 

By  means  of  this  method,  it  is  shown  that,  when  yeast-juice  is  added 
to  dextrose  solution  and  powdered  sulphur,  hydrogenase  causes  the 
production  of  hydrogen  sulphide.  G.  B. 

Can  the  Existence  of  an  Anticatalase  be  Demonstrated  ? 
H.  De  Waele  and  Albert  J.  J.  Vandevklde  (Biochem.  Zeitsch.,  1908, 
9,  264 — 274). — The  catalases  used  in  these  experiments  were  dilute 
sterile  solutions  of  laked  blood.  The  amount  of  hydrogen  peroxide 
destroyed  at  25°  in  two  hours  by  the  catalases  was  determined  in  the 
presence  of  various  normal  sera  and  antisera  produced  by  the  in- 
jection of  the  catalases  into  different  animals.  The  formation  of 
anticatalases  by  the  methods  generally  employed  in  investigations  on 
immunity  could  not  be  demonstrated.  S.  B.  S. 

The  Action  of  the-  Electric  Current  on  Yeast-juice. 
Friedrich  Resenscheck  {Biochem.  Zeitsch.,  1908,  9,  255 — 263). — 
Experiments  were  made  to  determine  whether  the  active  substances  of 
the  yeast-juice  wander  to  either  cathode  or  anode  during  the  passage 
of  an  electric  current.  It  was  found  that  the  activity  of  the  solution 
round  the  cathode  slightly  increased,  whereas  that  round  the  anode 
slightly  diminished,  when  the  time  of  passage  was  short  (one  to  three 
hours).  After  six  hours,  the  activity  round  both  anode  and  cathode 
was  diminished.  S.  B.  S. 

Action  of  Beer  Yeast  on  Acid  Amides.  Jean  Effront 
(Compt.  rend.,  1908,  146,  779— 780).— Ehrlich  has  shown  (Abstr., 
1907,  i,  592)  that  beer  yeast  has  the  property  of  splitting  racemic 
araino-acids,  forming  amyl  alcohol  from  leucine.  The  author  finds 
that  yeast  contains  a  diastase  amidase  which  decomposes  acid  amides, 
giving  ammonia  and  volatile  acids.  A  solution  containing  2  grams  of 
asparagine,  10  grams  of  yeast,  and  6  c.c.  of  ^-soda  in  100  c.c.  of 
water  is  maintained  at  40°  ;  samples  removed  at  intervals,  and  the 
ammonia  estimated  by  distillation  with  magnesia.  The  amounts  of 
ammonia  found  indicate  that  decomposition  occurs  to  the  extent  of 
50%  in  forty-eighff  hours,  and  is  complete  in  seventy-two  hours. 
Control  experiments  in  which  (1)  asparagine  and  alkali  are  present 
without  yeast,  and  (2)  yeast  and  soda  are  present  but  no  asparagine,  give 
only  trifling  amounts  of  ammonia  in  seventy-two  hours.  After 
sixty  hours,  the  liquid  contains  the  enzyme,  amidase,  and,  if  filtered, 
100  c.c.  of  it  will  completely  decompose  1  gram  of  asparagine  in  six 
hours,  but  the  filtrate  completely  loses  its  activity  when  heated  at  9u°. 
The  diastatic  nature  of  the  action  of  the  yeast   is  confirmed  by  the 
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proportionality  between  the  time  and  the  quantity  of  amide  trans- 
formed. The  active  substance  of  autolysed  yeast  acts  also  on  aspartic 
acid,  leucine,  and  glutamic  acid.  The  optimum  temperature  for  its 
action  is  40 — 45° ;  alkalis  favour,  and  acids  retard,  the  action.  Ten 
grams  of  asparagine  decomposed  by  the  enzyme  gave  5*5  grams  of 
acids,  b.  p.  110 — 145°,  in  which  propionic  acid  was  recognised. 

The  enzyme  is  invariably  present  in  top-fermentation  and  aerobic 
yeasts,  and  it  has  been  observed  in  Aviylohacter  hutylicus.  Its  presence 
in  bottom-fermentation  yeasts  is  uncertain.  E.  H. 

Stability  of  Atoxyl.  W.  L.  Yakimoff  [Chem.  Zenir.,  1908,  i, 
979;  from  Deutsch.  med.  WocL,  1908,  34,  200— 202).— Dilute  atoxyl 
solutions  kept  in  the  dark  remain  unaltered  for  some  time,  although 
fresh  solutions  are  to  be  preferred.  The  stock  solution  should  be 
made  with  cold  boiled  water,  stored  unsterilised,  and  screened  from  the 
light.  Before  use,  the  stock  solution  must  be  boiled  for  one  to  two 
minutes.     The  solution  should  not  be  allowed  to  become  alkaline. 

J.  V.  E. 

Primary  Aromatic  Arsonic  Acids.  Oscar  Abler  and  Rudolf 
Abler  (Ber.,  1908,  41,  931 — 934). — Bechamp's  method  {CompL  rend., 
1863,66,  i,  1173;  Ehrlich  and  Bertheim,  Abstr.,  1907,  i,  812)  of 
preparing  jo-aminophenylarsonic  acid  by  heating  aniline  arsenate 
appears  to  be  a  general  one  for  the  production  of  primary  aromatic 
arsonic  acids  ;  practically,  it  is  more  convenient  to  heat  arsenic  acid 
with  an  excess  of  the  primary  amine  at  200°. 

2- Aminotoly  1-5 -arsonic  acid,  NH2'C7H'g'AsO(OH)2,  is  purified  most 
readily  by  conversion  into  the  sodium  salt,  O^HgOgNAsNa,  which 
forms  colourless  crystals.  By  treatment  with  acetic  anhydride,  it 
yields  an  aceti/l  derivative,  NHAc*CyHg*AsO(OH)2,  which  is  oxidised 
by  alkaline  potassium  permanganate  to  2-acetylamino-l-carboxy- 
phenyl-5 -arsonic  acid,  NHAc*CgHg(C02H)'AsO(OH)2.  The  amino- 
compound  resulting  from  the  hydrolysis  of  the  preceding  acid  is  con- 
verted by  the  diazo-reaction  into  2-hydroxy-\-carboxypfienyl-5-arsonic 
acid,  OH*(J(;H3(C02H)*AsO(OH)2,  which  crystallises  in  colourless 
needles. 

Aminonaphthylarsonic  acid,  NH2*CiQHg*AsO(OH)2,  prepared  from 
a-naphthylamine  and  a-naphthylamine  arsenate  at  200°,  is  purified 
through  the  sodium  salt,  and  is  converted  by  the  diazo-reaction  into 
hydroxynaphthylar sonic  acid,  which  crystallises  in  colourless  needles. 

C.  S. 

Chemistry  of  Silicon.  Albert  Labenburg  {Ber.,  1908,  41, 
966). — The  barium  triphenylsilicoltrisulphonate  described  previously 
(Abstr.,  1907,  i,  668)  is  not  pure,  and  contains  3*3%  Si  instead  of  3*9%, 

J.  J.  S. 
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Exact  Analysis  of  Marsh  Gas.  Dissociation  of  Several 
Hydrocarbons  Effected  in  the  Eudiometer  for  Measuring- 
Fire-damp.  Nestor  Gr^hant  (Compt.  rend.,  1908,  146,  1199—1200). 
— A  sample  of  gas  collected  at  the  bottom  of  a  shaded  pool  of  water 
contained  67"7%  of  methane. 

Samples  (60  c.c.)  of  methane,  ethylene,  and  acetylene  were  intro- 
duced respectively  into  three  of  the  author's  eudiometers  for  measuring 
fire-damp  ("  eudiom6tre-grisoumetre "),  in  which  spirals  of  platinum 
wire  are  suspended.  When  these  spirals  are  made  red-hot  by  passing 
an  electric  current  through  them  500 — 600  times,  the  methane 
dissociates  gradually,  expanding  to  twice  its  original  volume,  hydrogen 
being  liberated  and  a  small  amount  of  carbon  deposited  ;  the  ethylene 
gives  some  small  drops  of  tar,  deposits  carbon  on  the  walls  of  the 
vessel,  and  increases  slightly  in  volume,  whilst  the  acetylene  inflames 
at  the  first  passage  of  the  current,  giving  an  abundant  deposit  of 
carbon  on  the  spiral  and  on  the  eudiometer  Avails,  and  decree  sing 
considerably  in  volume.  E.  H. 

Diethyh'sopropylmethane  [^-Methyl-y-ethylpentane].  Latham 
Clarke  (Amer.  Chem.  J.,  1908,  39,  572 — 579). — In  an  earlier  paper 
(Abstr.,  1907,  i,  169)  an  account  has  been  given  of  the  preparation 
of  a  new  octane  (8-methylheptane).  Another  octane,  /5-methyl-y- 
ethylpentane  (diethylisopropylmethane),  has  now  been  synthesised  by 
two  difl^erent  methods. 

y-Ethyl-/3'pentanone  (diethylacetone),  on  treatment  with  magnesium 
methyl  iodide,  yields  (i-methyl~y-ethyl-fi-pentanol,  OH'CMog'CHEtg, 
b.  p.  156°/760  mm.,  which  has  a  strong  aromatic  odour.  On  treating 
this  compound  with  iodine  and  red  phosphorus,  fi-iodo-(i-methyl-y- 
ethylpeniane,  CMegl'CHEt.,,  is  obtained,  which  on  reduction  with 
zinc  and  hydrochloric  acid  is  converted  into  y8-methyl-y-ethylpentane. 

Ethyl  ethylisopropylacetoacetate,  CH3'CO*CEtPr^*C02Et,  b.  p. 
224°/760  mm.,  prepared  by  Conrad  and  Limpach's  method  (Abstr., 
1878,  781),  is  a  colourless  liquid  with  a  pleasant  pine-wood-like 
odour.  On  hydrolysis  with  potassium  hydroxide,  it  yields  y-isopropyl- 
^-pentanone  {ethylisopropylacetone),  CHg'CO'CHEtPi^,  b.  p.  154°/ 
760  mm.,  a  colourless  liquid  with  a  camphor-like  odour,  which  on 
reduction  with  sodium  in  the  presence  of  ether  and  water  furnishes 
y-isopropyl-(3-pentanol,  OH-CHMe-CHEtPr^,  b.  p.  1727760  mm.,  a 
colourless,  oily  liquid  ifith  an  odour  like  that  of  sour  bread.  This 
substance  is  converted  into  (S-iodo-y-isopropylpentane, 

CHMel-CHEtPr^ 
which  on  reduction  yields  )8-methyl-y-ethylpentane,  identical  with  the 
product  obtained  by  the  preceding  method. 

(3-Methyl-y-ethylpentane  {diethylisopropylmetJiane),  CHMcg'CHEtg, 
b.  p.  114°/760  mm.,  is  a  nearly  colourless  liquid,  with  D^^  0-7084 
and  [wK  1-3996.  E.  G. 

VOL.  xciv.  i.  /  / 
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Behaviour  of  Fats  and  Oils  towards  Calcium  Carbonate. 
A.  KuNKLER  and  H.  Schwedhelm  (Chem.  Zentr.,  1908,  i,  1322  ;  from 
Seifinsieder-Zeit..,  1908,  35,  165 — 166). — With  the  object  of  throwing 
light  on  the  origin  of  petroleum  and  mineral  waxes,  the  behaviour  of 
fast,  oils,  waxes,  and  resins  with  chalk,  common  salt,  and  clay  ha.s  been 
investigated.  The  results  indicate  the  intermediate  formation  of  a 
calcium  salt  and  a  ketone ;  the  latter,  especially  in  the  presence  of  a 
contact  substance  like  chalk,  loses  part  of  its  oxygen,  probably  as 
water,  at  moderate  temperatures,  and  as  carbon  monoxide  or  carbon 
dioxide  at  high  temperatures.  In  these  circumstances,  it  becomes 
possible  to  explain  the  optical  activity  and  high  viscosity  of  these 
natural  oils  by  the  carbon  of  the  keto-group  becoming  asymmetric  in  the 
presence  of  mixed  ketones,  and  by  the  formation  of  complex  molecules 
with  branching  chains  and  having  high  viscosity.  As  explaining  the 
fact  that  large  quantities  of  carbon  dioxide  do  not  occur  with  natural 
oils,  it  is  stated  that  the  elimination  of  oxygen  from  the  fatty  acids 
only  takes  place  on  or  near  the  surface  of  the  earth.  J.  V.  E. 

Catalytic  Dehydration  of  Organic  Compounds.  Jean  B. 
Senderens  {Compt.  rend.,  1908,  146,  1211 — 1213.  Compare  this  vol., 
ii,  166). — The  author  ha.s  extended  his  work  on  the  dehydration  of 
organic  compounds  by  means  of  gently-calcined  alumina.  At  300°, 
ethyl  ether  is  decomposed  into  water  and  ethylene;  this  is  a  good 
method  of  preparation  of  the  latter  gas.  Acetic  acid  at  350°  gives 
acetone,  water,  and  carbon  dioxide.  Propionic  acid  is  similarly 
decomposed  with  formation  of  diethyl  ketone.  Ethyl  acetate  is 
acted  on  at  350°  according  to  the  equation 

2CH3-C02Et  =  HgO  +  2C2H,  +  CO2  +  CHg-CO-CHg. 
Ethyl  oxalate  is  decomposed  as  follows  : 

CgO^Etg  =  H2O  +  CO2 -t- CO  +  2C2H4 
Alumina  can  also  effect  the  removal  of  1  mol.  of  a  halogen  hydride  ; 
thus,  at  250°,  chlorozsobutane  yields  i«obutylene,  chloropropane  gives 
propylene,  and  ethylene  dichloride  at  350°  furnishes  vinyl  chloride. 
Glycerol  gives  acraldehyde  and  polyglycerols,  and  oxalic  acid  is  com- 
pletely transformed  into  water  and  carbon  mon-  and  di-oxide.  In  all 
cases,  heat  alone  has  no  action  at  the  temperatures  used.       J.  C.  C. 

Mixed  Trihalogen  Derivatives  of  Methane.  Victor  Auger 
(Compt.  rend.,  1908,  146,  1037— 1039).— In  the  preparation  of 
dichloroiodoniethane  by  the  action  of  mercuric  chloride  on  iodoform 
(SeruUas,  An7i.  Chim.  Fhys.,  1827,  [ii],  34,  97  ',  Bouchardat,  Annalen, 
1837, 22,  233),  chlorodi-iodomethane,  IICI2CI,  is  also  formed.  Thus  distil- 
lation under  100  mm.  pressure  of  an  intimate  mixture  of  700  grams  of 
mercuric  chloride  and  1100  grams  of  iodoform  gives  235  grams  of 
pure  dichloroiodomethane,  CHClgl,  b.  p.  40°/30  mm.,  131°/760  mm., 
D^2"41,  and  323  grams  of  chlorodi-iodomethane,  CHClIg,  a  colourless 
liquid,  m.  p.  -4°,  b.  p.  88°/30  mm.,  200°/760  mm.  (decomp.),  D^  3-17, 
which  is  very  unstable  in  the  presence  of  air  and  light,  becoming 
rapidly  coloured  violet.  It  is  decomposed  by  water  in  the  presence  of 
air,  giving  carbonyl  chloride  and  probably  the  compound  COCII. 

The  product  obtained  by   Bouchardat    (loc.  cit.)  by   the   action  of 
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bromine  on  iodoform  was  a  mixture  of  bromoform  and  iodine  (Lbscher, 
Abstr.,  1888,  436),  not,  as  this  author  thought,  dibromoiodomethane, 
CHIBr2.  The  latter  can  be  readily  prepared  by  distilling  under 
150  mm.  a  mixture  of  equal  parts  of  iodoform  and  mercuric  bromide. 
Dibromoiodomethane,  CHBrgI,  is  a  white,  crystalline  solid,  m.  p.  22*5°, 
b.  p.  101— 104750  mm.,  91742  mm.  In  the  solid  state  it  is  stable 
towards  light,  but  its  solutions  are  very  unstable  in  the  presence  of 
air.  Bromine  converts  it  even  at  0°  into  bromoform.  In  the 
preparation,  bromodi-iodometharie,  CHBrIg,  is  also  formed,  but  cannot 
be  isolated  in  a  pure  state ;  it  is  readily  prepared  by  the  action  of 
cold,  bromine  on  iodoform  dissolved  in  carbon  tetrachloride,  when 
a  mixture  of  the  isomerides  is  formed  which  can  be  separated 
by  fractional  crystallisation.  Bromodi-iodomethane  forms  yellow, 
hexagonal  crystals,  m.  p.  60°,  b.  p.  110725  mm.,  unchanged  by  light 
when  in  the  solid  state,  but  very  unstable  in  solution.  E.  H. 

Catalytic  Dehydration  of  Alcohols  by  Calcium  Sulphate 
and  by  Aluminium  Silicate.  Jean  B,  Sendeuens  (Bull.  Soc.  chim., 
1908,  [iv],  3,  633 — 638). — A  continuation  of  work  on  the  dehydration 
of  alcohols  by  heated  inorganic  materials  (compare  Abstr.,  1907,  ii, 
248;  i,  577  ;  1908,  ii,  166).  Gypsum,  dehydrated  by  careful  calcina- 
tion, and  also  "  plaster  of  Paris  "  be^in  to  decompose  ethyl  alcohol  at 
370°  and  dehydrate  it  rapidly  at  420°,  yielding  a  gas  containing  over 
90%  of  ethylene,  the  rest  being  hydrogen.  Anhydrite  does  not 
decompose  ethyl  alcohol  below  460°,  and  then  only  slowly,  yielding  a 
gas  containing  85*7%  of  hydrogen  and  14*3%  ethylene.  Gypsum, 
which  has  been  calcined  at  a  red  heat  during  three  hours,  approaches 
anhydrite  in  its  behaviour,  acting  on  alcohol  slowly  at  485°,  and  yield- 
ing a  gas  containing  71  '2%  of  hydrogen.  These  results  are  explained  by 
assuming  that  the  dehydration  is  due  to  the  formation  of  temporary 
hydrates  of  the  sulphate,  and  the  tendency  of  the  latter  to  form 
hydrates  is  diminished,  probably  as  the  result  of  change  in  molecular 
structure,  either  by  heating  at  a  high  temperature  during  a  short 
period  or  at  a  low  temperature  over  a  long  period.  In  contirmation 
of  this,  it  is  .pointed  out  that  finely-powdered  gypsum,  not  previously 
dehydrated,  at  first  decomposes  alcohol  rapidly  at  420 — 430°  and  as 
the  heating  is  continued,  the  rate  falls  to  17%  of  its  initial  value  in 
the  course  of  ten  hours.  Aluminium  silicate,  "  modelling  clay,"  and 
*'  white  clay "  also  decompose  alcohol  rapidly  at  420°,  and,  unlike 
calcium  sulphate,  their  efficiency  does  not  change  as  the  result  of  their 
being  previously  calcined.  The  gas  produced  contains  94 — 98%  of 
ethylene.  Kaolin  decomposes  alcohol  slowly  at  370°,  and  more  readily 
at  420°,  yielding  in  the  two  cases  gases  containing  87%  and  93*5%  of 
ethylene  respectively.  After  being  calcined  at  a  red  heat,  it  approaches 
aluminium  silicate  and*  the  clays  mentioned  above  in  efficiency.  The 
presence  of  iron  oxide  or  calcium  carbonate  in  the  clays  modifies  their 
action,  and  gives  rise  to  a  mixture  of  gases  richer  in  hydrogen. 

T.  A.  H. 

Studies  in  Steam  Distillation  and  the  Recovery  of  Amyl 
Alcohol  from  the  Acid  Liquors  obtained  in  the  Gerber 
Process.     H.  Droop  Kichmond  {Analyst,   1908,  33,  209— 217).— In 
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the  first  part  of  this  paper  the  author  deals  with  steim  distillation 
from  a  mathematical  and  theoretical  point  of  view,  whilst  in  the  second 
part,  the  results  of  experiments  on  the  recovery  of  amyl  alcohol  from 
the  acid  liquid  obtained  in  the  Gerber  process  of  estimating  fat  in 
milk  are  described.  It  appears  that  a  preliminary  steam  distillation 
of  these  liquids  yields  a  crude  amjl  alcohol,  which  must  be  further 
purified  by  fractionation  before  a  product  boiling  at  123 — 131°  is 
obtained  which  is  suitable  for  use  again  in  the  Gerber  process.  The 
readings  observed  when  this  recovert-d  amyl  alcohol  is  employed  show 
an  excess  of  about  0*05%.  W.  P.  S. 

Hydrate  and  lodo-derivatives  of  Propargyl  Alcohol  (Pro- 
pinol).  Robert  Lespieau  {Bull.  Soc.  chim.,  1908,  [iv],  3,  G38— 640). 
— An  extension  of  previous  work  on  propargyl  alcohol  and  some  of  its 
derivatives  (Abstr.,  1898,  i,  116;  1899,  i,  184).  In  previous  papers 
it  was  stated  that  this  alcohol  crystallises  at  -17'^.  The  substance 
which  separates  in  this  way  is  a  jnonohydrate,  03X140,1120.  Projxirgyl 
phenyl ur ethane  crystallises  from  benzene  on  addition  of  light  petroleum, 
and  has  rn.  p.  62 — 63°.  lodopropargyl  alcohol,  C1:C'CH2*0H,  previously 
described  (Abstr.,  1899,  i,  184),  changes  in  part  when  kept  or  when 
treated  with  boiling  water  into  tri-iodoallyl  alcohol,  CI^iOI'CHg'OH, 
which  is  more  readily  obtained  by  adding  iodine  solution  in  slight 
excess  to  the  copper  derivative  of  propinol,  suspended  in  potassium 
iodide  solution  and  kept  at  100°,  and  may  be  used  for  the  characterisa- 
tion of  propargyl  alcohol ;  tri-iodoallyl  acetate,  m.  p.  41 — 41 '5°,  crystal- 
lises from  acetic  acid.  T.  A.  H. 

Propargylcarbinol.  Hobert  Lespieau  and  Pariselle  (Compt. 
rend.,  1908,  146,  1035 — 1037).— By  passing  a  slow  current  of 
hydrogen  bromide  through  methyl  -yS-dibromobutyl  ether, 

CH2Br-CHBr-[CH2],-OMe 
(Abstr.,  1907,  i,  580),  kept  at  100°  until  methyl  bromide  ceases  to 
be  evolved,  cooling  the  product  to  0°,  saturating  with  hydrogen 
bromide,  and  heating  in  a  sealed  tube  at  100°  for  ten  hours,  a(3S-tri- 
bromohutane,  CH2Br-CHBr-[CH2],-Br,  a  liquid,  b.  p.  112— 113°/13  mm., 
is  formed.  When  this  is  heated  to  boiling  with  20%  by  weight  of 
solid  potassium  hydroxide,  it  is  partly  transformed  into  a  dibromo- 
butylene,  b.  p.  57 — 60°/14  mm.,  to  which  the  authors  ascribe  the 
formula  CH2:CBr-[CH2]./Br. 

If  the  action  of  the  potash  is  carried  too  far,  acetylenic  compounds 
are  produced.  jS-IJromo-A'^-butene-hol,  CH2!CBr'CH2'CH2'OU,  a  liquid, 
b.  p.  69— 72°/ll  mm.,  175°/760  mm.  (decomp.),  is  formed  by  the 
saponification  of  the  corresponding  acetin,  a  liquid,  b.  p.  75 — 78°, 
which  results  from  the  action  of  potassium  acetate  on  ^S-dibromo-A*- 
butylene.  When  /J-bromo-A'^-butene-S-ol  is  acted  on  by  a  50%  solution 
of  potassium  hydroxide,  butinol,  CH:C*CH2*CH2*OU,  a  liquid,  b.  p. 
133 — 136°/760  mm.,  is  formed.  This  gives  a  phenylurethane,  m.  p. 
66 — 67°.  By  treating  butinol  with  an  ammoniacal  cuprous  chloride 
solution,  a  yellow  precipitate  is  formed,  which,  when  suspended  in  a 
solution  of  iodine  in  potassium  iodide  and  gradually  heated  at  100°, 
is    converted    into  aajS-tri-iodo-A'^-butene  B-ol,  Ol2Xl*CH2*CH.2*OH,  a 
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substance,  m.  p.   112 — 113°,  which  becomes  rose-coloured  on  exposure 
to  light,  and  gives  an  acetyl  derivative,  m.  p.  51 — 52°.  E.  H. 

Alkylene  Glycol-chlorohydrin  Ethers  and  Tififeneau's 
Wandering  of  Phenyl.  Paul  Hoering  {Ber.y  1908,  41, 
1889— 1893).— A  reply  to  Houben  (this  vol.,  i,  307).  G.  Y. 

New  Method  for  the  Preparation  of  Diamyl  Ether  and 
Ethers  of  the  Higher  Alcohols.  Georg  Schroeter  and  Walter 
SoNDAG  {Ber.,  1908,  41,  1921—1925.  Compare  Schroeter  and 
Herzberg,  Abstr.,  1905,  i,  85;  Krafft  and  Roos,  Abstr.,  1892, 
1219). — Large  amounts  of  methyl  ether  are  formed  when  methyl 
alcohol  is  heated  with  methionic  acid  at  120°  under  pressure,  whilst 
ethyl  ether  and  water  distil  continually  when  ethyl  alcohol  is  run 
into  a  mixture  of  ethyl  alcohol  and  methionic  acid  at  140°,  the 
methionic  acid  being  afterwards  regained  unchanged.  Amyl  and 
higher  ethers  are  readily  prepared  by  heating  the  corresponding 
alcohols  with  small  amounts  of  methionic  acid  in  an  ofen  vessel 
at  about  40°.  In  this  manner,  amyl  ether,  b.  p.  168 — 172°,  can 
be  obtained  from  commercial  amyl  alcohol  in  a  90 — 95%  yield, 
taking  into  account  the  amount  of  alcohol  regained.  After  fraction- 
ation over  8odium,  this  amyl  ether  has  b.  p.  59*5 — 60°/10  mm.  or 
169-9— 170-6°/760  mm,,  0^  + 0-187°.  The  commercial  amyl  alcohol 
had  a^y-  1-03°  (compare  Guye  and  Gautier,  Abstr.,  1895,  ii,  149,  195  ; 
Marckwald,  Abstr.,  1904,  i,  362).  It  is  found,  further,  that 
benzenesulphonic  acid  and  sulphuric  acid  can  be  employed  in  the 
same  manner  in  the  preparation  of  the  higher  ethers  (compare  Norton 
and  Piescott,  Abstr.,  1885,  496;  Mamontoif,  J.  Russ.  Phys.  Chem. 
Soc.f  1897,  29,  230).  The  method  of  preparation  can  be  employed 
only  in  the  case  of  alcohols  and  ethers  with  b.  p.  above  130  — 140°, 
and  of  alcohols  which  have  not  too  great  a  tendency  to  intramolecular 
fission  of  water.  G.  Y. 

Action   of    Alkalis   on   Sodium    Ethyl    Thioeulphate.      II. 

August  Gutmann  {Ber.,  1908,  41,  1650—1655.  Compare  Abstr., 
1907,  ),  671). — Sodium  ethyl  thiosulphate  when  boiled  with  an 
alcoholic  solution  of  potassium  hydroxide  is  decomposed  with  the 
formation  of  sodium  potassium  sulphite,  and  not  sulphate  or  thio- 
sulphate. Since  analysis  shows  that  1  mol.  of  sulphite  is  produced 
from  1  mol.  of  sodium  ethyl  sulphite,  the  reaction  which  takes  plare 
may  be  represented  thus:  NaEtS.p3  + KOII  ^NaKSOg  +  EtSOH. 
The  exact  nature  of  the  substance,  E'SOH,  which  has  not  been  isolated, 
is  not  yet  known,  Jt  is  converted  by  scdium  arsenite  in  alcoholic 
sodium  hydroxide  solution,  under  pressure,  into  tthyl  n  ercaptan  and 
sodium  arsenate:  EtSOH  +  Na3Ab03  =  EtSH +  Na3As04,  and  by 
potassium  cyanide  and  potassium  sulphide  in  aqueous  solution  into 
ethyl  raercaptan  and  potassium  thiocyanate : 

EtSOH  +  KON  +  KgS  =  EtSH  +  KCNS  +  KOH. 
Similarly,  sodium  ethyl  thiosulphate  is  decomposed  by  an  alcoholic 
solution  of  potassium  hydrogen  sulphide,  yielding  potassium  sodium 
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sulphite  and  a  substance,  EfcSoH,  thus  :  NaEtS^Og  +  K8H  =  NaKSOg  + 
EtSgH.  The  alcoholic  solution  of  the  compound  EtS2H,  when  treated 
with  sodium  arsenite  or  potassium  cyanide,  yields  ethyl  mercaptan  and 
sodium  monothioirsenate  or  potassium  thiocyanate,  thus : 

EtSJl  +  Na3As03[or  KCN]  =  EtSH  +  Nag AsS03[or  KCNS]. 
Attempts  will  be  made  to  isolate  the  compound  EtS2H.     \V.  H.  G. 

Hydrates  of  the  Patty  Acids,  according  to  Measurements 
of  the  Viscosity  of  their  Solutions.  D.  E.  Tsakalotos  (Compt. 
rend.,  1908,  146,  1146—1149.  Compare  this  vol.,  ii,  260;  Dunstan, 
Abstr.,  1904,  ii,  805). — The  viscosities  of  aqueous  solutions  of  formic, 
acetic,  propionic,  and  n-butyric  acids  of  different  strengths  have  been 
measured  at  20*^  by  the  Poiseuille-Ostwald  method,  the  densities  of  the 
liquids  being  determined  by  means  of  a  Spreng:el-Ostwald  pyknometer. 
The  viscosity-coefficients  {rj)  were  calculated  from  the  formula  >;  =  M<, 
where  k  is  the  constant  of  the  apparatus,  d  the  density  of  the  solution, 
and  t  its  time  of  flow.  To  determine  k,  an  experiment  was  made  with 
benzene,  the  value  of  rj/d  being  found  from  Gnye  and  Friderich's 
table.  The  results  are  given  in  tabular  form.  Whilst  the  viscosity 
of  pure  formic  acid  is  greater  than  those  of  its  homologues,  the 
aqueous  solutions  of  the  latter  are  more  viscous  than  those  of  formic 
acid.  When  the  viscosities  of  the  solutions  are  plotted  against  their 
concentrations,  the  curves  obtained  for  acetic,  propionic,  and  n-butyric 
acid  exhibit  well-defined  maxima  corresponding  with  concentrations 
of  equal  molecular  quantities  of  acid  and  water,  indicating  the 
existence  of  the  hydrates  CHg-COgH.HgO,  C2H5-C02H,H:20,  and 
CgHn^'COgHjIIgO.  The  curve  for  formic  acid,  on  the  contrary,  shows  a 
regular  decrease  in  viscosity  from  pure  acid  to  pure  water.  isoButyric 
acid  and  water  form  two  layers  at  concentrations  between  20%  and 
50%  of  acid  ;  the  viscosities  of  the  homogeneous  solutions  are  higher 
than  the  values  calculated  by  the  rule  of  mixtures.  E.  H. 

Action  of  Concentrated  Sulphuric  Acid  on  Glycerol  Esters 
of  Saturated  Monobasic  Fatty  Acids.  B.  W.  van  Eldik 
Thieme  {Proc.  K.  Akad.  Wetensch.  Amste7rlam,  1908,  855 — 860). — As 
is  well  known,  the  hydrolysis  of  esters  is  a  reversible  reaction : 
E-C02Tl'  +  H20^:=!:  R -00211  + R'- OH;  the  equilibrium  between  the 
reacting  molecules  is  dependent  on  the  temperature,  the  nature  of  the 
medium,  and  the  nature  of  the  ester.  The  velocity  of  the  hydrolysis, 
which  is  low,  is  accelerated  by  hydrogen  ions,  but,  so  long  as  the 
amount  of  acid  added  is  insufficient  to  modify  markedly  the  nature  of 
the  medium,  the  equilibrium  is  unchanged.  Hence  the  saponification 
of  fats  by  dilute  sulphuric  acid  cannot  be  carried  to  completion,  but 
if  concentrated  sulphuric  acid  is  employed,  not  only  is  the  nature  of 
the  medium  altered,  but  the  reaction  now  takes  place  according  to  the 
equation:  R-COgR' -f- HgSO^  Z=:  R-COgH -h  R'-O'SOgH,  and  the  equi- 
librium may  be  shifted  completely  to  the  right  if  the  acid  is  anhydrous, 
if  an  excess  of  the  acid  is  added  to  the  dry  fat,  and  if  the  temperature 
is  maintained  within  certain  limits.  The  following  experiments  show 
the  influence  of  these  three  conditions  on  the  saponification.  Contrary 
to   Bunte's   statement    (Abstr.,    1895,   ii,  95),    butter-fat   cannot    be 
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saponified  completely  by  93*5%  sulphuric  acid  at  30 — 32°.  It  is  found 
that  at  that  temperature  81%  of  the  butter-fit  is  hydrolysed  by  93  5% 
sulphuric  acid,  89'7%  by  985%  acid,  and  92*2%  by  100%  acid.  At 
18°,  86-6%  of  trilauria  is  saponified  by  6-5  mols.  of  100%  sulphuric 
acid,  95-5%  by  26  m<)l>!.  of  the  sime  acid,  and  100%  by  52  mols. 
of  the  acid.  If  the  mixture  of  sulphuric  acid  and  completely 
saponified  trilaurin  is  heated  for  one  hour  at  60°,  12*9%  of  trilaurin  is 
again  formed  (compare  Griin  and  Schacht,  Abstr.,  1907,  i,  462). 
Laurie  and  sulphuric  acids  must  form  a  rr  olecular  compound,  as  dry 
benzene  extracts  both  acids  from  a  mixture  of  trilaurin  and  100% 
sulphuric  acid  (compare  Hoogevverff  and  van  Dorp,  Abstr.,  1899,  i, 
672  ;  Meiger,  Monatsh.,  1903,  24,  840).  When  heated  with  52  mols. 
of  94-6%  sulphuric  acid,  trilaurin  yields  80%  of  lauric  acid  and  20% 
of  mixed  glycerides.  It  is  considered  that  the  mono-  and  di-laurins  in 
this  mixture  are  formed  by  the  action  of  water  on  the  compounds 
C„H,3-CO-0-C3H,(0-S03H),  and  C3H,(0-CO-Ci^H,,),-0-S03H . 

Griin  and  Schacht  {loc.  cit.)  state  that  the  action  of  sulphuric  acid 
on  glycerol  leads  to  the  formation  of  only  glycerolmono-  and 
glyceroldi-sulphuric  acids.  Experiments  are  now  quoted  showing  that, 
on  the  contrary,  the  product  of  the  action  of  98'3%  sulphuric  acid  is 
cliiefly  the  tri-  and  di-sulphuric  acids,  only  small  amounts  of  glycerol- 
monosulphuric  acid  being  formed,  but  that  if  the  mixture  is  diluted 
with  water  the  trisulphuric  acid  undergoes  partial  hydrolysis  to  the 
di-  and  mono-sulphuric  acids  (compare  Claesson,  Abstr.,  1879,  1033). 

G.  Y. 

Theory  of  the  Saponification  of  the  Glycerides.  Rudolf 
Wegscheider  (Monafsh.,  1908,  29,  233— 234).— Corrections  of  a  few 
errors  in  a  previous  paper  (this  vol.,  ii,  165).  *  W.  H.  G. 

Theory  of  Saponification.  IV.  Richard  Fanto  and  Milan  J. 
Stritar  (Monatsh.,  1908,  29,  299 — 316). — A  continuation  of  the 
authors'  investigation  on  the  hydrolysis  of  fats  (compare  Abstr.,  1907, 
i,  464). — The  hydrolysis  of  tallow,  beef-fat,  tripalmitin,  and  olive-oil 
by  solutions  of  potassium  hydroxide  in  absolute,  95%,  and  90%  alcohol, 
sometimes  in  the  presence  of  benzene,  has  been  studied  in  the  manner 
previously  described  (Abstr.,  1004,  i,  843  ;  1907,  i,  277).  The  mixture 
of  fats  which  is  obtained  on  treating  tripalmitin  with  an  insufficient 
quantity  of  potassium  hydroxide  has  also  been  investigated.  The 
results  obtained  may  be  summarised  as  follows  :  (1)  The  hydrolysis  of 
fats  by  aqueous  potassium  hydroxide  (heterogeneous  system)  takes 
place  directly.  (2)  The  transformation  of  fats  into  ethyl  esters  under 
the  influence  of  alcoholic  potassium  hydroxide  solutions  ("alcoholysis") 
in  homogeneous  syisteuis  proceeds  throughout  in  separate  stages. 
The  same  reaction  also  takes  place  in  apparently  heterogeneous 
systems ;  a  perfect  heterogeneous  system  cannot,  however,  be  obtained 
with  the  constituents  employed  in  studying  this  change,  owing  to  the 
miscibility  of  the  various  substances  produced  by  the  esters.  (3)  The 
higher  the  percentage  of  water  in  the  alcoholic  potassium  hydroxide 
solutions  the  closer  does  the  course  of  the  reaction  approach  to  the 
direct  hydrolysis  of  the  true  heterogeneous  system.  W.  H.  G. 
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Mechanism  of  the  Ring  Formations  in  the  Geranic  Series  ; 
Synthesis  and  Structure  of  Dihydromyrcene.  Marc  Tiffeneau 
{Compt.  rend.,  1908,  146,  1153— 1155).— Tiemann  (Abstr.,  1898,  i, 
374)  has  explained  the  formation  of  isomeric  cyclic  compounds  from 
derivatives  of  the  geranic  series  by  successive  fixation  and  elimination 
of  two  molecules  of  water,  although  Barbier  and  Bouveault  had  shown 
(Abstr.,  1897,  i,  537)  that,  strictly,  a  single  molecule  was  sufficient  for 
the  ring  formation 

/CHiCMe^  /CHa'CMeg^OH   I 

OB/  ^CH-COgH  — >  CH2<'  jHiCH-CO^H  — > 

^CH2-CMe'^  ^CH2-CMe(0HK 

/CH2 CMe2\  ■    ' 

CH2V  >CH-CO<,H, 

^CH2-CMe(0H)^ 
subsequent  elimination  of  the  second  molecule  of  water  being  possible 
in  two  ways,  thus  giving  rise  to  isomeric  derivatives.  To  test  the 
validity  of  this  hypothesis,  the  author  has  studied  the  isomeric  change 
of  geranic  compounds,  in  which  the  hydrogen  atoms  (one  or  both)  com- 
bined with  the  carbon  atom  joined  to  the  carboxyl  group  are 
substituted  by  alkyl  groups. 

When  methylheptenone  is  condensed  in  the  presence  of  zinc  or 
magnesium  with  ethyl  a-bromopropionate  or  ethyl  or  amyl  a  chloro- 
propionate,  the  ethyl  or  amyl  ester  of  fi-hydroxy-a-methyl-apdiJiydrO' 
geranic  acid  [^-hyd/'Oxy-a^l-trimethyl-A^-octenoic  acid^, 

OMe2:CH-CH2-CH2-dMe(OII)-CHMe-C02H, 
is  formed.     The  etkijl  ester  has   b.  p.  145—146715  mm.,  D"  0  9694; 
the  amyl  ester,  175—185714  mm.  (decomp.),  D'  0-953.     Each  of  these 
esters  is  transformed  by  acetyl  chloride  into  the  corresponding  ester  of 
a-methylgeranic  acid.      Ethyl  a-methylgeranate, 

CMe2:CH-CH2-CH2-CMe:CMe-C02Et, 
has  b.  p.  239—240°,  D*'  0'9259  ;  the  amyl  ester  has  b.  p.  275—277°, 
D*^  0'9134.  Both  esters  on  saponitication  give  a-methylgeranic  acid, 
b.  p.  156— 158°/ 13  mm.,  D"  0-964,  which  when  distilled  slowly  at 
ordinary  pressure  loses  carbon  dioxide  and  forms  Semmler's  dihydro 
myrcene,  OMeglCH-OHg-CHg-CMelCHMe  (Abstr.,  1901,  i,  732),  thus 
showingthatthedehydrationofthe/8-hydroxy-a-methyl-a/?  dihj^diogeianic 
acid  is  effected  at  the  expense  of  the  hydrogen  combined  with  the  neigh- 
bouring tertiary  carbon  atom. 

a-Methylgeranic  add,  but  not  its  amyl  ester,  is  transformed  by 
sulphuric  acid  into  a  cyclic  acid,  b.  p.  155 — 158°/11  mm.,  D*^  1-0071, 
which  on  distillation  at  ordinary  pressure  loses  carbon  dioxide,  giving 

Semmler's  <??/c?odihydromyrcene   {loc.  cit.),  CMe2<CrMT prr  !^CH, 

b.  p.  168— 170770  mm.,  D"  08325,  D^''^  0-8217,  <^^  1-460. 

Condensation  of  methylheptenone  with  ethyl  bromo/sobutyrate  gives 
ethyl  ft- hydroxy -aa-dimethy  I -a/3-dihydroge7^anate  [ethyl  p-hydroxy- 
aaftt^-tetramethi/l-A''  -octenoate], 

CMe.:CH-CH.-CH2-CMe(OH)-CMe2-C02Et, 
b.  p.   160— 163°/14   mm.,  D^  0-9644,  which  on  deh}dration   by  acetyl 
chloride  gives  ethyl  aa-dimethylgeranate, 

CMe2:CH-CH2-CH:CMe-CATe.-C02Et, 
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b.  p.  248—251°,  D*^  0-9208,  71^  1-4609.  The  corresponding  wmZ  has 
b.  p.  166 — 168°/15  mm.  The  ester  does  nob  undergo  ring  formation 
when  treated  with  sulphuric  acid.  E.  H. 

The  Lactone  of  ^y-Dihydroxybufcyric  Acid.  P.  Carre  {Cornpt. 
rend.,  1908,  146,  1282—1284.  Compare  Wagner,  Abstr.,  1894,  i, 
563). — When  ^y-dihydroxybutyric  acid  is  distilled  in  a  vacuum  and 
the  distillate  fractionated,  there  are  obtained  at  92  — 93°/12  mm.  the 
lactone    of    hydroxycrotonic   acid    (Lespieau,    Abstr.,    1904,    i,    471) 

CII CO 

and  the  lactone   of  py-dihydroxyhutyric  acid,  L^^^.^^.  ^,tt  ^^'  ^*  P* 

L-xl  (Oil )  •  (^112 

174 — 175712  mm.     With  alkalis,  the  acid  is  regenerated.     The  benzoyl 

ptr n(\ 

derivative,  ^^l,,^^yc^>0.  has  n..  p.  lOP.  J.  C.  0. 

Condensation  of  Aldol  and  Crotonaldehyde  with  Malonic 
Acid.  Adolf  Riedel  (Annalen,  1908,  361,  89—95). — When  heated 
with  pyridine  in  a  reflux  apparatus,  aldol  and  malonic  acid  condense, 
forming  sorbic  acid  and  anhydrohydroxydihydrosorbic  acid.  It  is 
considered  that  the  first  product  of  the  reaction  is  probably  ^8-di- 
hydroxybutylmalonic  acid,  OH-CHMe-CH2-CH(OH)-CH{C02H)2, 
which  loses  carbon  dioxide  and  water,  forming  ^-hydroxydihydrosorbic 
acid,  CHMe:CH-CH(OH)-CH2-C02H,  two  molecules  of  this  then 
forming  the  anhydro-acid. 

Aoihydro/iydroxydihydrosorbic  acid,  Cj2HjgOj^,  is  obtained  as  a  viscid, 
yellow  oil,  which  loses  water,  changing  into  sorbic  acid,  slowly  at  the 
ordinary  temperature,  but  more  rapidly  when  boiled  with  concentrated 
hydrochloric  acid  or  when  distilled  in  a  vacuum.     The  silver, 

CJigHigOgAgg, 

barium,  Q^^^fi^i\.,ilS.fi,  and  copper,  Cg^H^oOj^^Cugj  salts  decompofe 
when  heated,  forming  the  corresponding  sorbates. 

When  heated  together  in  quinoline,  aldol  and  malonic  acid  yield  an 
acid^  CjgHjgO^iHgO,  which  is  obtained  as  a  resinous,  reddish-yellow 
oil,  and  is  considered  to  be  a  polymeride  of  sorbic  acid.  The  silver, 
(C,2H^404Ag2)a;,  and  copper,  (C^gll^O^Cu)^,  salts  are  described. 

The  action  of  crotonaldehyde  on  malonic  acid  in  pyridine  solution  at 
the  ordinary  temperature  leads  to  the  formation  of  horbic  acid  and 
small  amounts  of  crotonylidenemalonic  acid, 

CHMe:CH-CH:C(C02H)2, 
which    separates    from    a    mixture    of    benzene    and  light    petroleum 
in  yellow,   granular  crystals,  m.  p.  76°,  and  on  further  heating  lo?es 
carbon  dioxide,  forming  sorbic  acid.  G.  Y. 

• 

The  System  Chloral-Water.  C.  van  Rossem  {Zeitsch.  ;  hysikal. 
CJiem.,  1908,  62,  681—712.  Compare  this  vol.,  ii,  361).— The 
freezing  points  and  boiling  points  of  mixtures  of  chloral  and  water  in 
various  proportions  have  been  determined.  The  pure  chloral  u?ed 
had  m.  p.   -  57-5°  and  b.  p.  977740  mm. 

The  form  of  the  freezing-point  curve  indicates  the  existence  of  three 
compounds  of  chloral  and  water  containing  these  components  in  the 
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molecular  proportions  2:1,  1:1,  and  1:7.  The  first  of  the«e  is 
formed  very  slowly  from  the  components,  and  undergoes  a  slow 
dissociation  when  fused.  Its  natural  freezing  point  is  about  49°,  hut 
the  crystals  may  be  heated  rapidly  to  80°  without  melting.  The 
ordinary  monohydrate,  which  occurs  in  two  pseud o- symmetric  modi- 
fications (compare  Pope,  Trans.,  1899,  455),  also  undergoes  a  slow 
dissociation  whm  fused.  Its  natural  freezing  point  is  47*4°,  and  the 
highest  melting  point  observed  was  54°.  The  heptahydrate  is  rapidly 
formed  from  the  components,  and  has  a  constant  melting  point  of 
-  1*4°  ;  in  this  case  there  is  no  process  of  slow  dissociation  in  the  liquid 
phase. 

When  mixtures  of  chloral  and  water  are  boiled  under  a  pressure  of 
740  mm.,  the  composition  of  the  vapour  is  for  all  concentrations  only 
very  slightly  different  from  that  of  the  liquid.  When  the  boiling 
temperature  is  plotted  against  composition,  a  curve  is  obtained  with  a 
minimum  and  two  points  of  inflexion.  The  boiling  point  of  chloral 
hydrate  is  lower  than  that  of  either  component,  but  does  not  coincide 
with  the  minimum  on  the  boiling-point  curve. 

At  the  ordinary  temperature,  mixtures  of  chloral  and  water  form  two 
layers  to  begin  with,  but  after  a  time  become  homogeneous,  a  con- 
siderable amount  of  heat  being  developed.  At  high  temperatures 
(170°  and  above),  homogeneous  mixtures  of  chloral  and  water  separate 
into  two  layers,  the  temperature  of  separation  varying  with  the 
composition.  The  lowest  temperature  of  separation  observed  was  in 
the  case  of  a  mixture  containing  60  molecular  per  cent,  of  chloral. 

J.  C.  P. 

Preparation  of  Methyl  a-Chloropropyl  Ketone.  Georg 
KoPSCHUN  {Bull.  Soc.  chim.,  1908,  [iv],  3,  595—596.  Compare 
Vladesco,  Abstr.,  1891,  1183).— This  cliloro-ketone  was  prepared  by  a 
method  already  used  for  methyl  a-chloroethyl  ketone  (Abstr.,  1905, 
i,  373),  namely,  the  passage  of  a  mixture  of  chlorine  and  carbon  dioxide 
through  methyl  propyl  ketone,  cooled  in  a  freezing  mixture,  and 
contained  in  a  glass  vessel  connected  to  a  second  vessel  containing 
distilled  water.  The  passage  of  the  two  gases  is  continued  until  the 
increase  in  weight  of  the  two  vessels  and  their  contents  is  equal  to 
about  80%  of  the  weight  of  ketone  taken.  The  chloro-ketone  is  then 
isolated  by  fractional  distillation,  the  portion  having  b.  p.  63°/95  mm. 
being  collected.     The  yield  is  56  4  per  cent.  T.  A.  H 

Acetylacetone  Compounds  of  Metals  of  Group  II.  Sebastian  M. 
Tanatar  and  E.  Kurovski  (J.  Russ.  Phys.  Chem.  Soc,  1908,  40, 
580 — 584).— In  continuation  of  their  work  on  the  atomic  weight  of 
glucinum  (Ahstr.,  1907,  i,  888;  ii,  261),  the  authors  have  prepared  the 
acetylacetone  compounds  of  the  metals  of  the  second  group  in  order  to 
compare  them  with  the  corresponding  glucinum  compound.  The  only 
one  of  thpse  compounds  resembling  that  of  glucinum  is  the  zinc 
derivative.  But  whilst  zinc  and  also  cadmium  readily  form  basic 
acetylacetone  derivatives,  no  basic  glucinum  compound  is  formed 
even  on  boiling  a  solution  of  the  normal  acetylacetone  compound 
with  glucinum  carbonate  and  oxide. 


-      ORGANIC   CHEMISTRY.  503 

Magnesium  acetylacetone,  Mg(CHAc2)2,  forms  long,  white  crystals 
and  exhibits  normal  ebullioscopic  behaviour  in  alcohol. 

Calcium  acetylacetone,  Ca(CHAc2)2,2H20,  forms  white,  acicnlar 
crystals. 

Zinc  acetylacetone^  Zn(CHAc2)2,  forms  yellow  crystals,  m.  p.  130°,  can 
be  distilled  at  a  pressure  of  350  mm.,  and  has  the  normal  molecular 
weight  in  boiling  alcohol. 

Strontium  acetylacetone,  Sr(CHAc2)2,2H20,  in  insoluble  in  any  of  the 
ordinary  solvents. 

Basic  cadmium  acetylacetone,  Cd(CHAc2)2,CdO,  is  amorphous  ;  the 
normal  salt  could  not  be  prepared. 

Barium  acetylacetone,  Ba(CHAc2)2,2H20,  crystallises  in  plates. 

Mercuric  acetylacetone,  Hg(CHAc2)2,  forms  white  crystals. 

T.  H.  P. 

Application  of  Barfoed's  Reagent  to  Show  the  Hydrolysis 
of  Disaccharides  by  Enzymes.  Herbert  E.  Roaf  {Bio.-Chem.  J., 
1908,  3,  182 — 184). — The  presence  of  lactase  and  maltase  may  be 
determined  readily  by  the  use  of  Barfoed's  reagent,  which  when  used 
with  certain  precautions  is  not  reduced  by  disaccharides,  but  is 
reduced  by  the  monosaccharides  into  which  they  are  decomposed. 

W.  D.  H. 

The  Properties  of  Starch  in  Relation  to  its  Colloidal  Con- 
dition. Eugene  Fouard  {Compt.  rend.,  1908,  146,  978—981.  Com- 
pare this  vol.,  i,  138). — The  physical  properties  of  true  "soluble 
starch,"  filtered  through  a  membrane  of  collodion,  have  been  further 
investigated. 

The  freezing-point  depression  is  nil,  so  that  soluble  starch  has  no 
osmotic  pressure.  If  the  freezing-point  depression  be  taken  as  less 
than  0'001°,  the  molecular  weight  must  be  more  than  15,000,  equivalent 
to  a  cluster  of  45  molecules  of  maltose.  This,  however,  is  not  the 
initial  condition  of  the  molecules,  since  the  act  of  freezing  brings  about 
a  slight  opalescence  of  the  solution. 

Ultramicroscopic  examination  shows  that  the  particles  are  much 
smaller  than  .those  in  colloidal  starch  solution,  soluble  starch  being,  in 
fact,  indistinguishable  from  many  other  true  solutions. 

Soluble  starch  may  have  [a]o  183°15'  to  191°50',  according  to  the 
texture  of  the  collodion  filter  employed.  The  greater  the  proportion 
of  starch  which  passes  through  the  filter  the  higher  the  specific 
rotatory  power.  The  various  collodion  filters  may  be  compared  with 
a  set  of  sieves  of  different  mesh  which  sort  out  molecular  aggregates 
of  various  sizes. 

When  a  solution*  which  passed  entirely  through  the  filter  was 
evaporated  down  in  a  vacuum  at  1 5°  or  in  the  drying-oven  at  60°,  it 
would  no  longer  pass  through  entirely.  Dilution  of  this  solution 
increased  the  amount  which  passed  from  71*1%  to  91*0%  of  the  total 
starch  present.  Thus  partial  evaporation  and  subsequent  dilution 
served  to  destroy  the  condition  of  perfect  solubility  of  the  starch.  The 
author  concludes  that  water  itself  is  an  essential  factor  in  modifying 
the  molecular  aggregation  of  pure  starch.     The  action  is  a  reversible 
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hydrolysis  in  accordance  with  the  law  of  mass  action.  Soluble  starch 
molecules  are  not  necessarily  already  formed  in  natural  starch,  but 
are  more  probably  formed  by  the  hydrolysing  action  of  water  on  it. 
When  a  true  solution  of  starch  is  allowed  to  age,  it  sets  to  a  compact 
magma.  This  change  is  reversible,  is  accelerated  by  acids  or  low 
temperature,  and  retarded  by  alkalis  or  heat. 

When  a  starch  solution  is  converted  into  the  granular  condition,  the 
conductivity  increases  from  about  73'4  x  10"^  to  a  constant  value  of 
226*7  X  10~6.  Since  the  solutions  contain  a  very  slight  trace  of  a 
weak  acid,  perhaps  an  acid  phosphate  (compare  Abstr.,  1907,  i,  391), 
the  increase  in  conductivity  is  ascribed  to  the  liberation  of  the 
molecules  of  this  electrolyte  which  remain  combined  with  the  soluble 
starch  until  the  latter  is  polymerised.  When  the  above-mentioned 
maximum  conductivity  is  reached,  no  further  granulation  occurs, 
although  only  a  small  fraction  of  the  total  starch  has  been  coagulated. 

A  very  important  relationship  must  subsist  between  the  organic 
starch  molecule  and  its  saline  environment.  11.  J.  C. 

Highly  Nitrated  Cellulose,  Hydrocellulose,  and  Oxycellulose. 
Ernst  Berl  and  R.  Klaye  {Chem.  Zentr.,  1908,  i,  1381  ;  from  Zeitsch. 
^'chiess.  Sjyrengstofwesen,  1907,  2,  381—387.  Compare  Abstr.,  1907, 
j,  390). — With  the  object  of  ascertaining  whether  highly  nitrated 
cellulose  (135%  N)  is  true  cellulose  nitrate,  oxycellulose  nitrate, 
hydrocellulose  nitrate,  or  a  mixture  of  these  substances,  nitration 
experiments  have  been  carried  out  with  cellulose,  hydrocellulose,  and 
oxycellulose  under  exactly  similar  conditions.  The  substances  used 
were  cellulose,  hydrocellulose,  hydralcellulose,  KMnO^-cellulose,  Br-oxy- 
cellulose,  HNO.^-oxy cellulose,  KCIOg-oxycellulose,  bleaching  powder- 
oxy cellulose,  and  a  new  oxycellulose  prepared  by  the  authors  by  means 
of  calcium  permanganate,  all  of  which,  besides  being  freed  from  fat, 
were  analysed,  microscopically  examined,  and  tested  with  methylene- 
blue,  Fehling's  solution,  &c.  The  results  show  that  the  product  of 
nitrating  pure  cellulose  at  the  ordinary  temperature  is  pure  cellulose 
ester ;  hydrocellulose  and  oxycellulose,  under  the  same  conditions,  are 
not  capable  of  being  so  highly  nitrated  as  pure  cellulose.  The  solubility 
of  the  nitrate  from  hydro-  or  oxy-cellulo^e  in  a  mixture  6i  ether  and 
alcohol  is  the  same  as  that  of  the  product  from  pure  cellulose  which 
has  the  same  nitrogen  content.  Hydro-  and  oxy-cellulose  nitrate 
exhibit  a  greater  attraction  for  methylene-blue  than  does  the  HNO3- 
ester  of  pure  cellulose  of  identical  nitrogen  content.  Cellulose,  hydro- 
and  oxy-cellulose  have  a  greater  attraction  for  methylene-blue  than 
their  nitric  acid-esters.  The  viscosity  of  acetone  solutions  of  nitrates 
of  pure  cellulose  is  considerably  greater  than  that  of  similar  solutions 
of  the  nitrates  of  hydro-  and  oxy-cellulose  having  the  same  nitrogen 
content  and  prepared  at  the  same  temperature.  J.  V.  E. 

Gradual  Nitration  of  Cellulose  and  Denitrification  of 
Cellulose  Nitrate  by  means  of  Acid  Mixtures.  Ernst  Berl  and 
R.  Klaye  {Chem.  Zentr.,  1908,  i,  1381  — 1382;  h'om  Ztitsch.  iSchiess. 
Sprengstqjfwesen,  1907,  2,  403 — 406). —  It   is   shown   that  a   cellulose 
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nitrate  (13'86%N),  prepared  by  means  of  nitrogen  pentoxide,  is  stable 
when  treated  with  hot  water,  so  the  cause  of  the  esterification  of 
ceUulose  by  means  of  nitric  and  sulphuric  acids  not  taking  place  to  the 
theoretical  extent  ( 14*1 4%  N)  is  not  due  to  the  instability  of  the  product 
when  containing  more  than  13'5%N.  Kather  is  it  to  be  ascribed  to 
the  sulphuric  acid,  which,  besides  favouring  the  nitration  by  removing 
water,  has  a  tenden3y  to  hydrolyse  the  nitric  acid-ester,  as  also  have 
the  H-ions  of  the  nitric  acid.  Equilibrium  is  established  between  the 
ester  formed  and  the  acid,  and  it  follows  that  for  every  acid  mixture 
a  definite  cellulose  nitrate  should  be  produced.  The  validity  of  this 
explanation  is  shown  by  the  examination  of  the  product  obtained  from 
treating  pure  cellulose  and  three  different  cellulose  nitrates  with  acid 
mixtures  of  various  strengths,  the  time  of  action  and  the  temperature 
being  also  varied.  J.  V.  E. 

Cellulose  Nitrates  and  Cellulose  Acetonitrates.  Ernst 
Berl  and  Watson  Smith,  jun.  {J3er.,  1908,  41,  1837— 1844).— When 
treated  with  nitric  acid  and  an  excess  of  acetic  anhydride,  cellulose 
yields  highly  nitrated  products  ;  acetylation  does  not  occur.  Similar 
products  are  formed  when  Pictet  and  Khotinsky's  acetyl  nitrate 
(Abstr.,  1907,  i,  175)  is  used.  When,  however,  sulphuric  acid  is 
present,  acetyl  nitrates  of  cellulose  are  formed,  probably  ow4ng  to  the 
sulphuric  acid  hydrolysing  several  of  the  nitrate  groups  and  subsequent 
acetylation.  The  percentage  of  nitrogen  in  these  mixed  esters  tends 
to  increase  as  the  proportion  of  acetic  anhydride  to  the  acid  mixture 
is  decreased.  The  nitrates  obtained  in  the  absence  of  sulphuric  acid 
appear  to  be  less  soluble  in  concentrated  sulphuric  acid  than  the 
ordinary  nitrates. 

When  the  proportion  of  acetic  anhydride  is  small,  nitrates  are  not 
formed  to  any  appreciable  extent.  J.  J.  S. 

A   Lsevorotatory   Substance    Found   in   Altered    Beetroot. 

Julius  Weisberg  {Bull  Soc.  chim.,  1908,  [iv],  3,  601—604;  Bull. 
Assoc,  chim.  Sucr.  I)ist.,  1908,  25,  946 — 949*). — Examination  of  juice 
expressed  from  beetroot,  which  had  become  '*  frosted "  and  partly 
rotten,  showed  that  it  contains  a  Isevorotatory  substance,  which  is 
precipitated  by  lead  subacetate  solution  nnd  by  milk  of  lime,  and 
which  on  boiling  with  dilute  mineral  acids  decomposes,  forming 
dextrorotatory  products  (arabinose  and  dextrose?)  which  reduce 
Fehling's  solution.  The  substance  appears  therefore  to  differ  from 
Fremy's  parapectic  acid  only  in  being  Ijevorotatory  in  place  of 
dextrorotatory,  and  it  is  proposed  to  call  it  ^parapectic  acid.  There 
is  reason  to  believe  that  it  is  formed  from  the  dextrorotatory  pectous 
matter  originally  present  in  the  roots.  T.  A.  H. 

Double  Phospihate  of  Magnesium  and  Methylamine. 
Maurice  FRANgois  {Compt.  rend.,  1908,  146,  1284 — 1287).— The 
author  has  investigated  Quantin's  method  (Abstr.,  1893,  ii,  104) 
of  separating  ammonia  from  the  methylamines,  and  finds  that, 
contrary  to  Quantin's  statement,  monomethylamine  is  precipitated 
by  magnesium  phosphate,  giving  magnesium  methylamine  phosphate, 
*  aud  Zcilsch.  Ver.  chut.  ZackeriiuL,  1908,  505—508. 
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Mg(NH3Me)P04,6H20.  This  is  even  exclusively  formed  when 
equal  molecular  quantities  of  ammonia,  monomethylamine,  and  mag- 
nesium phosphate  are  mixed.  The  latter  reagent  does  not  precipitate 
solutions  of  di-  or  tri-methylamine.  The  conclusion  is  drawn,  there- 
fore, that  Quantin's  method  cannot  be  applied  to  the  separation 
of  ammonia  and  monomethylamine,  but  only  to  the  separation  of 
mixtures  of  di-  and  tri-methylamine  and  ammonia.  J.  C.  C. 

Stereochemistry  of  Chromium.  V.  Stereoisomeric  Aquo- 
and  Hydroxy-salts.  Paul  Pfeiffeu  [with  K.  Pkade  and  R.  Stern] 
(Zeitsch.  anory.  Chem.,  1908,  58,  228—256.  Compare  Abstr.,  1907, 
i,  895  ;  this  vol.,  i,  79). — The  preparation  and  properties  of  certain 
stereoisomeric  aquo-  and  hydroxy-salts  of  chromium  are  described, 
including  two  new  examples  of  structural  isomerism. 

cis-Dibisaquodiethylenediaminechromium  bromide, 

[En,Cr(0,H,yBr3,  • 

has  already  been  described  (loc.  cit.).  The  corresponding  chloride^ 
[Eu2Cr(02H4)2]^^'  prepared  by  the  action  of  hydrochloric  acid  on 
cis-hydroxyaquodiethylenediarninechromium  dithionate, 

[En2Cr(OH2)OH]S20„ 
forms  lustrous,  orange-red  plates.  Both  salts  are  consideiably 
hydrolysed  in  aqueous  solution,  and  from  these,  by  the  action  of 
pyridine,  the  basic  salts,  [En2Cr(02H4)OH]X2  (X  =  Cl  or  Br),  are 
obtained  in  claret-red  crystals,  soluble  with  neutral  reaction  in 
water.  By  the  action  of  mineral  acids  on  these  salts,  the  dibisaquo- 
salts  are  regenerate.!,  as  represented  by  the  equation  [En2Cr(02H4)2X3 
^z^  [En2Cr(02H4)OH]X2-t-HX-hH20.  By  the  action  of  potassium 
iodide  and  dithionate  respectively  on  the  hydroxy-salts,  the  corre- 
sponding iodide,  [En2Cr(02H4)OH]l2,  lustrous,  claret-red,  compact 
crystals,  and  dithionate,  [En2Cr(OH2)OH]S20fi,  small,  claret-red 
needles,  have  been  prepared ;  the  latter  contains  a  molecule  of  water 
less  than  the  other  salts. 

By  interaction  of  the  cis-dibisaquo-bromide,  [En2Cr(02H4)2]Br3,  and 
potassium  chromium  thiooyanate,  K3Cr(SCN)g,  in  dilute  acetic  acid 
solution,  the  compound,  [En2Cr(02U4)2][Cr(SCN)g],H20,  is  obtained  as 
a  red  powder.  From  the  same  bromide  and  blue  potassium  chromium 
oxalate,  K3Cr(C204)3,3H20,  the  analogous  compound, 
[  En,Cr(0,H,)  J  [Cr(C,0,)3],7H,0, 
is  obtained  in  lustrous,  violet-brown  leaflets.  A  compound  isomeric 
with  the  last-mentioned,  of  the  formula 

[En2Cr(C20,)]  [Cr(OH2)2(C20,)2],2H20, 
is  obtained  in  small,  lustrous,  reddish-yellow  crystals  by  interaction 
of  the  oxalato-chloride,  [En2CrC204]Ci,  and  red  potassium  chromium 
oxalate,  [Cr(OH 2)2(020^)2] Kj^HgO,  and  subsequent  addition  of  alcohol. 

The  ^rans-salts  are  prepared  by  methods  analogous  to  those  just 
described.  The  green  irans-compound,  [En2CrBr2]Br,  is  considerably 
hydrolysed  in  aqueous  solution,  and  on  adding  potassium  bromide  and 
pyridine  the  basic  salt,  tra,ns-h7/droxyaquodiethylenediaminechromium 
bromide,  [En2Cr(OH2)OH]Br2,  is  obtained  as  lustrous,  flesh-coloured 
leaflets.  From  the  bromide  by  double  decomposition,  the  corre- 
sponding iodide  and  dithiu7iate  have  been  prepared  j   both  form  flesh- 
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coloured  crystals,  and,  like  the  bromide,  dissolve  in  water  with  neutral 
reaction.  By  treating  the  bromide  with  hydrobromic  acid  (compare 
CIS-series  above),  ^raws-dibisaquodiethylenediaminechromium  bromide, 
[En2Cr(02HJjBr3,  is  obtained  in  lustrous,  prismatic,  orange-brown 
neetiles  ;  whether  two  of  the  water  molecules  are  oatside  or  inside  the 
nucleus  is  not  yet  conclusively  settled.  On  treatment  with  alcohol, 
or  after  keeping  over  phosphoric  oxide  for  some  time,  the  salt 
loses  2H2O,  and  ti  abus-diaquodiethylenediaininechromium  bromide, 
[ED2Cr(OH2)J13r3,  is  obtained  in  orange-brown  crystals.  The  chloride, 
iiitrate,  thiocyanate,  and  oxalate  corresponding  with  the  last-mentioned 
salt  have  also  been  prepared,  but  the  last  three  salts  have  not  yet 
been  analysed.  These  salts  are  considerably  hydrolysed  in  solution, 
the  chief  products  being  the  hyd^'oxT/aquj-s'dhs,  [Ej20r(OH2)OH]X2, 
mentioned  above  as  being  obtainable  by  other  methods. 

The  properties  of  the  corresponding  compounds  belonging  to  the 
cis-  and  tj-ans-series,  are  compared  in  detail.  G.  S. 

Stereochemistry  of  Chromium.  VI.  Polynucleal  Chromium 
Salts.  Paul  Pfeiffer  [with  W.  Voester  and  PvIchard  SteknJ 
{Ztitsch.  anorg.  Chem.,  1908,  68,  272 — 296.  Compare  foregoing 
abstract). — When  cis-hydroxyaquodiethylenediaminechromium  ^alts, 
or  the  corresponding  hydroxybisaquo-salts,  are  heated,  they  lose 
water  and  form  diolchromium  salts  according  to  the  equation 

The  bromide  of  this  series  is  obtained  by  the  action  of  pyridine  on  the 
dilute  aqueous  solution  of  cis-dibisaquodiethylenediaminechromium 
bromide,  the  hydroxybisaquo-salt  being  formed  as  intermediate 
product. 

Tetraethylenediamhiedioldichromium  bromide, 
[En4Cr2(OH)2]Br4,2lH20, 
forms  lustrous,  bluish-violet  crystals,  soluble  with  neutral  reaction  in 
water  ;  the  bromine  is  precipitated  quantitatively  by  silver  nitrate. 
The  salt  is  decomposed  on  heating  with  mineral  acids  ;  with  concentrated 
hydrochloric  acid  the  ci^-dichloro-chloride,  [Eu2CrCl2]Cl,H20,  is  obtained, 
and  with  hydrochloric  acid  the  cis-bromobisaquo-bromide, 

[En2Cr02H4Br]Br2. 
By  double  decomposition  of  the  diolbromide  with   potassium  iodide, 
the  corresponding  iodide,  [En4Cr2(OH)2]l4,2|H20,  is  obtained  in  small, 
bluish-violet,  lustrous  needles. 

A  number  of  hexaethylenediaminehexoltetrachromium  salts, 
which  appear  to  have  the  general  formula  {Cr[En2Cr(OH)2]3}Xg,  have 
been  prepared  as  follows.  Partly  dehydrated  chrome  alum  is  heated 
for  some  time  with  ethylenediamine  monohydrate,  and  the  product  is 
then  treated  with  a  little  water  and  filtered ;  the  residue  is  the  crude 
sulphate  of  the  series  in  question.  When  the  sulphate  is  treated  with 
hydrochloric  acid  in  moderate  excess,  hexaethylenediaminehexoltetra- 
chromium  chloride,  [EngCr4(OH)g]Clg,6H2^>  is  obtained  in  small,  red 
needles.     From  this  salt   by  double  decomposition,  the  corresponding 


508  ABSTRACTS  OF   CHEMICAL  PAPERS. 

bromide  and  iodide,  with  4H2O,  thiocyanate,  with  HgO,  dithioncUe,  with 
7H2O,  nitrate,  with  GHgO,  and  chromate,  with  SHgO,  have  been 
obtained ;  all  occur  in  red  needles  except  the  chromate, "which  forms  a 
brownish-red,  apparently  amorphous  powder.  A  double  salt  of  the 
iodide  and  mercuric  iodide,  of  the  formula 

^  [ED,Cr(OH),]I,,2HgT2,8H.p, 
has  also  been  obtained  as  a  yellowish-red  precipitate.     These  salts  are 
slightly  alkaline  in  reaction,  do  not  unite  with  hydrochloric  acid  like  the 
hydroxy-salts,  and  on  heating  with  concentrated  hydrochloric  acid  are 
decomposed  with  production  of  the  cis-dichloro-chloride, 

[En2CrCl2]Cl,H20. 
It  is  pointed  out  that  these  red  hexol  salts  appear  to  be  closely 
related  to  the  rhodoso-salts  of  Jorgensen.  G.  S. 

Stereochemistry  of  Chromium.  VII.  Mixed  Luteo-salts. 
Paul  Pfeiffer  [with  Th.  Gassmann  and  H.  Pietsch]  (Zeitsch.  anorg. 
Chein.,  1908,  58,  297 — 316.  Compare  foregoing  abstracts). — As  the 
isomerism  persists  when  the  nucleus  halogen  atoms  in  the  cis- 
and  trans-diacidodiethylenediaminechromium  (and  cobalt)  salts, 
[EugCrXgJX,  are  ionised  by  displacing  them  by  water  molecules 
(previous  abstract.  Part  V),  the  question  was  investigated  as  to 
whether  the  cis-trans-isomerism  also  persists  when  a  halogen  in  the 
nucleus  is  displaced  by  an  ethylamine  or  propylamine  group.  This 
is  found  not  to  be  the  case,  identical  simple  and  mixed  luteo-salts 
being  obtained  from  the  cis-  and  <r«ws-compounds.  The  change  of 
configuration  takes  place  with  the  trans-compounds. 

The  salts  were  either  prepared  directly  by  heating  the  respective 
dichloro-chlorides,  [En2GrCl2]Cl  and  [EngCoClgjCl,  with  ethylene- 
diamine  and  propylenediamine  (Pu)  respectively  until  the  product 
became  yellow,  and  then  adding  the  alkali  salt  of  the  appropriate  acid, 
or  by  double  decomposition.  Diethylenediarninepropylenediamijiechromium 
bromide,  [En^Cr  Pn]Br3,2H20,  forms  lustrous,  yellow  needles;  the 
iodide,  with  2H2O,  and  the  thiocyanate,  with  JHgO,  also  form  lustrous, 
yellow  needles.  Diethylenediaminejjropylenediaminecobalt  brom,ide 
[En2Co  Pn]Br3,3H20^  and  the  iodide,  with  SJHgO,  occur  in  brownish- 
yellow  needles;  the  thiocyanate,  with  \^<f>,  in  small,  yellow  crystals. 
The  solubility  of  the  cobalt  salts  in  water  has  been  determined. 

By  interaction  of  the  complex  chromium  and  cobalt  bromides  just 
mentioned  with  potassium  chromium  oxalate  and  potassium  cobalt 
oxalate  respectively  in  aqueous  solution,  the  four  compounds, 
[EngCr  Pn][Cr(C204)3],4|H,0,  silver-grey  leaflets, 
[En2Cr  Pn][Co(aA)3],4iH20, 
green  needles,  [EugCo  Pn][Co(C204)3],51l20,  small  green  crystals, 
and  [En2Co  Pn][Cr(C204)3],4jH2O,  lustrous,  silver-grey  crystals, 
have  been  prepared.  The  compounds  are  decomposed  into  their  com- 
ponents by  heating  with  hydrochloric  acid.  By  an  analogous 
method,  the  four  corresponding  cyanides  have  been  prepared,  all  of 
which  occur  in  yellow  crystals.  G.  S. 

Distillation  of  Esters  of  Amino-acids  by  means  of  the 
Geryk  Pump.  Phcebus  A.  Levene  and  D.  D.  van  Slyke  {Biochem. 
Zeitsch.,  1908,  10,  214). — A  sufficiently  low  pressure  for  the  fractional 
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distillation  of  esters  of  amino-acids  was  obtained  by  the  use  of  the 
Geryk  pump,  and  the  use  of  liquid  air  avoided,  the  vessel 
immersed  in  liquid  air  being  replaced  by  one  filled  with  cotton  wool 
saturated  with  sulphuric  acid  and  immersed  in  a  freezing  mixture. 

W.  D.  H. 

Nitration  and  Acetylation  of  Glycine  Anhydride  and  its 
Methyl  Homologues :  Alanine  Anhydride  and  a-Aminoiso- 
butyric  Anhydride.  Antoine  P.  N.  Franchimont  and  H.  Fried- 
MANN  {Rec.  trav.  chim.,  1908,  27,  192—206.  Compare  Donk,  Abstr., 
1907,  i,  831). — When  glycine  anhydride  is  added  to  a  mixture  of  absolute 
nitric  acid  and  acetic  anhydride,  dinitroglycine  anhydride^ 
CH2-N(N02)-CO 

CO-]Sr(N02)-CH2' 
is  obtained.     This  compound  separates  from  ethyl  acetate   in  large, 
glistening  plates,  which  decompose  at  145 — 146°.     When  dissolved  in 
alcoholic  ammonia,  it  furnishes    nitroaminoacetamide,  whilst  sodium 
hydroxide  converts  it  into  the  sodium  salt  of  nitroaminoacetic  acid. 

Alanine  anhydride  dissolves  in  absolute  nitric  a6id  with  formation  of 
a  dinitrate,  which  on  treatment  with  acetic  anhydride  yields  dinitro- 

alanine anhydride,  CHMe<CpX.|^/vT/-)  x^CHMe.    This  forms  colourless 

needles  decomposing  at  136°. 

Methyl  a-aminoisobutyrate,  Cr^U^fi^'N,  b.  p.  1367749  mm.,  D^-  0-9787, 
was  prepared  from  a-aminoisobutyric  acid  ;  hydrochloride,  decomp.  183°. 
When  the  ester  is  heated  in  a  closed  vessel  for  thirty-six  hours  at 
230 — 240°,  it  forms  a  aminoisobutyric  anhydride,  C^Ufi^^^,  which  sub- 
limes without  melting.  a-Aminoisobutyramide,  C4H^qON2,  m.  p.  127°,  is 
very  soluble  in  water,  alcohol,  and  chloroform.     a.-Nitroamino\s.obutyric 

,    ,  .,   CMe/N/NOJ-CO  „.       ^        , 

anhydride,  y,^       ^^'       "     l,^    ,crystallisesrrom  hot  water  mnnecolour- 
^         'CO — NH CMcg      ^ 

less  needles,  m.  p.  166°  (decomp.).     When  treated  with  absolute  nitric 

acid  and  acetic  anhydride,  this  compound  is  transformed  quantitatively 

into    dinitro-a-aminoisobutyric    anhydride,    CgH^ 2^6-^4'    rhombohedra, 

m.    p.   108°,   insoluble    in    water,  but  soluble   in    alcohol,  ether,   and 

benzene. 

Diacetylglycine  anhydride,  CgH^oO^Ng,  m.  p.  102°,  is  very  soluble  in 
water  and  alcohol,  and  is  readily  prepared  by  dissolving  glycine 
anhydride  in  acetic  anhydride. 

Diacelylalanine  anhydride,  CjoHj^O^Ng,  m.  p.  132°,  crystallises  from 
hot  water  in  shining  needles.  a-Aminoisobutyric  anhydride  is  not 
attacked  when  boiled  with  acetic  anhydride  and  sodium  acetate,  or 
with  acetyl  chloride.  W.  0.  W. 

Derivatives  of  bithiocarbaminoacetic  Acid.  H.  Korner 
{Ber.,  1908,  41,  1901— 1905).— A  study  of  the  action  of  carbon 
disulphide  on  amino-acids. 

A  solution  of  potassium  dithiocarbaminoacetate  {potassium  glycine-N- 
dithiocarboxylate),  CSgK'NH'CHo'^^-^^'  i^  obtained  by  the  action  of 
carbon  disulphide  on  a  solution  of  glycine  in  aqueous  potassium 
hydroxide.      The   acid    is    unstable,   and    on    liberation  decomposes, 

VOL.  XCIV.  i.  Ill  m 
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forming  carbon  disulphide.  The  potassium  salt  reacts  easily  with 
alkyl  haloids,  forming  salts  of  the  t^'pe  CS2ll*CH2'C02K,  which  on 
acidification  yield  stable,  crystalline  acids,  CS2K*NH*CH2'CO.,H. 
The  ^-ethyl  0-hydrogen  ester,  CS2Et-NH-CH2-C02H,  formed  "by 
shaking  the  potassium  salt  with  ethyl  bromide,  crystallises  in 
white  prisms,  m.  p.  123 — 124°,  and  when  treated  with  hydrogen 
chloride  in  ethyl-alcoholic  solution  yields  the  etltyl  ester, 

CS2Et-NH-CH2-C02Et, 
crystallising  in  white  needles,  m.  p.  72°.     The  0-methyl  E-ethyl  ester, 
CS^Et-NH-CHg-COgMe,  has  m.  p.  75°. 

^-Carboxymethyl  0-hydrogen  dithiocarhaminoacetate, 
C02H-CH2-S-CS-NH-CH2-C02H, 
prepared    from    the    potassium    salt    and    potassium    chloroacetate, 
crystallises  in  white  prisms,  decomp.   80°,  m.   p.    120°,  and  changes 
when   heated   at    100°,    or    more   slowly  over   sulphuric  acid  at  the 
ordinary  temperature,  into  rhodaninacetic  acid  {i-keto-2-ihioihiazolidine- 

^-acetic  acid),   S<^  A/^  >  which   is   formed   also   by  the 

action  of  ethyl  chloroacetate  on  potassium  dithiocarhaminoacetate. 
It  crystallises  in  yellow  needles,  m.  p.  148°,  and,  when  dissolved  in 
hot  water,  again  forms  iS'-carboxymethyl  0-hydrogen  dithiocarhamino- 
acetate. Ethyl  rhodaninaceiate,  C7H9O3NS2,  crystallises  in  yellow 
needles,  m.  p.  58°.  The  methyl  ester  is  obtained  as  a  yellow  oil  which 
rapidly  solidifies. 

The  action  of  a-bromopropionic  acid  on  potassium  dithiocarhamino- 
acetate leads  to  the  formation  of   4:-Jceto-24hio-5-methylthiazolidine-3' 

aceuc  acid,  ^<^^^^^^^^  '  ^'"^' 

Hydroxy  prolines.  Hermann  Leuchs  and  Heinricii  Felser 
{Ber.,  1908,41,  1726— 1735).— The  two  synthetical  hydroxyproliues 
(Abstr.,  1905,  i,  545)  when  reduced  with  hydriodic  acid  and  red 
phosphorus  at  140 — 150°  yield  proline  (pyrrolidine-2-carboxylic  acid). 
Both  acids  combine  with  phenylcarbimide,  yielding  derivatives^ 

that  from  the  a-acid  crystallises  from  water  in  four-sided  plates, 
m.  p.  194 — 195°  (corr.,  decomp.),  and  that  from  the  ^-acid  forms  six- 
sided  plates,  m.  p.  187°  (corr.).  The  phenylcarbimide  derivatives  readily 
yield  2)henylhydantoins,  Cj2Hi203N2,  when  heated  with  dilute  hydro- 
chloric acid,  these  melt  respectively  at  164 — 165°  (corr.)  and 
156—158°  (corr.). 

In  order  to  determine  whether  one  of  the  two  artificial  hydroxy- 
prolines  is  the  racemic  form  of  the  hydroxyproline  obtained  by 
hydrolysing  gelatin,  attempts  have  been  made  to  racemise  the 
natural  product,  but  without  success ;  the  stability  of  this  acid 
indicates  that  the  hydroxy-group  is  in  the  f3-  or  y-position.  Attempts 
to  resolve  the  artificial  acids  did  not  meet  with  success. 

8-Chloro-a-bromovalerolactone  reacts  with  aqueous  methylamine, 
yielding  a  mixture  of  two  hydroxyhygric  acids.  The  two  are 
readily  separated  by  means  of  their  copper  salts,  one  of  which  is 
insoluble  in  alcohol. 
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The  h-y-hydroxy-l^-methylproline  {hydroxyliygric  acid),  O^Hj^OgN, 
obtained  from  this  insoluble  copper  salt  is  identical  with  the  product 
obtained  by  methylating  6-y-hydroxyprolinei  It  crystallises  from 
methyl  alcohol  in  irregular  polyhedraj  m.  p.  226 — 227°  (corr.) 
(decomp.).  The  isomeric  a-y-hydroxy-iV-methylproline  crystallises  in 
needles,  m.  p.  207—208°  (corr.)  (decomp.).  J.  J.  S; 

a-Amino-?i-hexoic  Acid  [Leucine].  H.  Kudielka  (Ifonatsh.,  1908, 
29,  351 — 358). — The  author  has  prepared  leucine  by  Fischer's  method 
(Abstr.,  1900,  i,  646)  from  both  natural  and  synthetical  n-hexoic  acids. 
Using  Kahlbaum's  preparations,  100  parts  of  the  latter  gave  37  parts 
of  leucine,  whilst  100  parts  of  the  former  gave  only  6  parts.  The 
copper  salt,  pale  blue  leaflets,  nickel  salt,  greenish-blue  salt,  and  cobalt 
salt,  red  leaflets,  are  described.  The  methylated  base  forms  an 
aurichloride,  Q^}l^QO^,^k.u.C\^,  yellow  leaflets,  m.  p.  142^.  The 
solubilities  of  d-  and  ^leucine  and  of  their  copper  salts  in  water  are 
recorded.  J,  C.  C* 

sec.-Aminoacetals.       Carl  Paal  and  Leo   van  Gemser  [Arch. 
Pharm.,  1908,  246,  306—314). — The  authors  have  prepared  a  number 
of    sec.-aminoacetals     by    the   action    of     primary    alkylamines     on 
chloroacetal : 
2  Alk-NHg  +  CH2Cl-CH(OEt)2  = 

Alk-KH'GH2'CH(OEt)2  +  Alk-KH2,HC1. 

Tertiary  bases  are  also  formed  in  this  reaction,  which,  however, 
were  not  investigated.  The  alkylaminoacetals  are  basic  oils  with  an 
unpleasant  odour,  and  are  soluble  in  water.  n-Propylaminoacetal) 
b.  p.  185 — 192°,  forms  a  hydrochloride,  white,  hygroscopic  needles, 
m.  p.  103 — 105°,  a  hydrogen  oxalate,  m.  p.  175°,  a  nitQ'osoamine, 
viscid,  yellow  oil,  and  a  phenylthiocarbamide, 

NHPh-CS-N(C,H7)-CH(OEt)2, 
white  needles,  m.  p.  44 — 47°.    Allylaminoacetal,  b.  p.  194—197°,  forms 
:a  hydrochloride,  m.   p.   110 — 112°,  a  hydrogen  oxalate,  m.  p.  175°,  a 
mtrosoamine,  a  viscid,  brownish-yellow  oil,  a  benzoyl  derivative, 

C3H5-NBz-CH2-CH(OEt)2, 
viscid,  yellow  oil,  a  phenylcarbamide,  yellow  oil,  and  a  phenylihiocarb- 
'tmiide,  wihite,  stellate  needles,  m.  p.  81 — 82°.  n-Butylaminoacetal, 
h.  p.  207 — 210°,  is  a  colourless,  mobile  liquid,  of  which  the  hydrogen 
oxalate,  m.  p.  190°,  the  nitrosoamine,  brown,  viscid  oil,  the  benzoyl 
•derivative,  yedlow,  viscous  oil,  the  phenylcarbamide,  m.  p.  50 — 52°, 
-and  the  ^;/*67i?/Zi7iiocar6a?mc^e,  m.  p.  51 — 54°,  were  prepared. 
isoAmylaminoaeeial^  b.  p.  215 — 220°,  gives  a  hydrochloride,  colourless 
plates,  m.  p.  33°,  a  hy(^rogen  oxalate,  m.  p.  204°,  a  nitrosoamine,  yellow 
oil-;  a  benzoyl  derivative,  viscid  oil,  and  a  phenylthiocarbamide, 
m.  f).  38—42°.  J.  C.  C. 

Properties  of  tbe  MetalHic  Dithiocarbamates.  Marcel 
Belepine  {Compt.  rend.,  1908,  146,981—984;  Bull.  Soc.  chim.,  1908, 
[iv],  3,  643— Id52.  Compare  Abstr..,  190.7,  i,  594).— The  author  has 
prepared  well-crystal lised  specimens  Kepxesentative  of  various  .types  of 
dithiocarbamid-es,  namely : 

m  m  2 
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I.  (NH2-CS,)2Ni  and  (NH2-CS2)3Co,2C3H,.0  (acetone). 
II.  NHPr-CS2Na,4H20,        C4H9-NH-CS2Na,4H20,      and 
NHPh-CS2Na,3H20. 

III.  (C4H.,-NH-CS2),Ba,2H20,     NMe2-CS.,Na,2J  H2O,     and 

N(C4H9)2-CS2Na,4H20. 

IV.  NHPr-CSgCu;  (C4H^-NH-CS,),Zn,  and  (NHPh-CS,),Co. 

Y.  N(C,H4-CS2Ag;  [N(C,H,)2-CS2]2Pb ;  [N(CA)2-CS2i2Ca,  and 
[N(C4H,)2-CS2].,Ni. 

YI.  (]SIAIe2-CS2)3Co,2CHCJ3  3       [N(C4H9)2-CS.,]3Co,      and 
[N(C,H,)2-CS2]3Fe. 

The  salts,  which  are  often  soluble  in  ether,  chloroform,  benzene,  and 
carbon  disulphide,  have  a  tendency  to  crystallise  with  their  solvent. 
Salts  of  alkali  and  alkaline-earth  metals,  also  of  zinc,  are  colourless  ; 
those  of  copper,  nickel,  cobalt,  and  iron  are  intensely  and  variously 
coloured,  but  without  regard  to  the  ordinary  colours  of  these  metals, 
in  their  salts.  Ferrous  and  cobaltous  salt  could  not  be  obtained,  but, 
on  the  other  hand,  cupric  salts  rapidly  and  spontaneously  change  into 
cuprous  salts.  The  salts  NHPr-CSglSTa  and  NMe2*CS2N"a  produce 
twice  the  theoretical  freezing-point  depression  in  aqueous  solution. 

In  benzene  or  ethylene  dibromide,  the  salts  [NBugCSgJ^Ni  and 
[NBu2*CS2]3Co  [Bu  =  C4Hj)],  as  also  the  ferric  salt,  give  normal 
freezing-point  depressions,  showing  that  they  correspond  with  the  type 
11X3,  and  not  with  the  type  B2-^g- 

The  copper  salt,  [NBu2'CS2]2Cu,  gives  a  nonconducting  solution  in 
benzene,  although  the  dry  compound  becomes  electrified  when  pulver- 
ised. The  absence  of  conductivity  in  solutions  of  these  salts  in  moist 
organic  solvents  corresponds  with  a  considerable  indifference  towards 
reagents.  Thus  copper  is  not  precipitated  by  hydrogen  sulphide,  or 
nickel,  cobalt,  or  iron  by  ammonium  sulphide.  NBug'CSAg  produces 
no  precipitate  even  after  ten  minutes  with  hydrochloric  acid.  Lead, 
however,  is  easily  precipitated  from  the  dithiocarbamates  by  sulphuric 
acid  or  hydroogren  sulphide. 

The  author  contends  that  metallic  dithiocarbamates  are  really 
internal  metallic  complexes,  and  not  true  salts   of   the  metals.     They 

S 


K2N— cs— s         R2N— cs 


can    be   represented   as  /Cu<^         or  /Cu,    according    as 

R,N— CS— S  RgN— CS 


S 
Warner's  or  Blomstrand  and  Jorgensen's  notation  is  adopted.  The 
alkali  metals,  which  form  true  salts,  can  be  replaced  by  copper 
present  as  oxide,  and  the  copper  dithiocarbamates  are  also  stable  in 
presence  of  sulphuric  acid.  Furthermore,  several  of  the  compounds  are 
volatile  j  thus  nickel  and  copper  diwobutyldithiocarbamates  distil 
unchanged  in  a  vacuum.  R.  J.  C. 

Hydrolysis  of  Aqueous  Solutions  of  Ammonium  Thio- 
cyanate  in  Presence  of  Metallic  Hydroxides.  Hermann 
GiiossMANN  (Zeitsch.  anorg.  Chem.,   1908,  68,  265 — 271). — The  freshly- 
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precipitated,  well- washed  hydroxides  were  boiled  with  a  10%  aqueous 
solution  of  ammonium  thiocyanate  until  no  further  change  occurred. 
In  these  circumstances,  the  hydroxides  of  the  alkalis  and  alkaline 
earths,  including  lithium  and  magnesium,  decomposed  the  ammonium 
salt  completely,  the  thiocyanates  of  the  respective  metals  remaining  in 
solution.  With  hydroxides  of  less  basic  character,  there  are  three 
possible  cases  :  (1)  salts  with  complex  cations  are  formed,  for  example, 
Zn(NH3)2(SCN)2  and  Cu(NH3)2/SCN)2 ;  (2)  salts  with  complex  anions 
are  formed,  for  example,  lNrH4[Ag(SCN)2]  and  (NH4)2[Co(SCN)4],4H20  ; 
(3)  both  complex  cations  and  anions  may  be  formed.  As  examples  of 
the  last  class,  the  compounds  Hg20]SrH2(SCN)2  and 

(NH„),[Hg(SCN),] 
(Fleischer,  1875),  as  well  as  the  cadmium  compounds,  Cd(NH3)(SC]Sr)o, 
Cd(NH3)2(SCN)2,  and  (NH4)2Cd(SCN)4,2H20,  are  already  known,  and 
by  slightly  modified  methods  the  compounds  Ni(NH3)2(SCN')2,  bluish- 
green  crystals,  and  ]S[i(NH3)4(SC]Sr)2,  dark  blue  crystals,  have  been 
prepared. 

Hydroxides  of  very  slight  basic  character,  such  as  those  of  glucinum, 
aluminium,  iron  (ferric),  and  chromium,  have  practically  no  action  on 
ammonium  thiocyanate  at  boiling  temperature.  G.  S. 

[Hexathiocyano-salts  of  Molybdenum.]  Johanna  Maas  and 
Julius  Sand  (Ber.,  1908,  41,  1861). — A  correction.  It  has  been  found 
possible  to  prepare  the  characteristic  yellow  zinc  salt  of  the  hexa- 
thiocyano-series  as  follows :  an  excess  of  ammonium  thiocyanate  is 
added  to  a  solution  of  the  green  molybdenum  trichloride  containing 
hydrochloric  acid,  and  kept  at  the  ordinary  temperature  for  twelve 
hours,  air  being  excluded ;  the  resulting  liquid  is  then  rendered 
ammoniacal,  and  finally  treated  with  an  ammoniacal  solution  of  zinc 
chloride. 

Since  the  yellow  salts  are  formed  in  the  absence  of  air,  they  must  be 
aquo-salts  having  the  general  formula  Mo(SCN)g(OIl2)R3,  and  not 
compounds  of  the  type  Mo(SCN)^(OH)R3  as  stated  previously  (this 
vol.,  i,  397).  W.  H.  G. 

Thiocyanoselenious  Acid :  New  Method  for  Estimating 
Selenium.  W.  I.  Iwanoff  {J.  Buss.  Fhys,  Chem.  Soc,  1908,  40, 
661 — 664). — Thiocyanoselenious  acid,  (HCNS)2,H2Se03,  is  formed  by 
the  interaction  of  a  thiocyanate  and  selenious  acid  in  presence  of 
hydrochloric  acid,  the  reactions  being  expressed  by  the  equations  : 
NH^CNS  +  HCl  =  HCNS  +  NH^Cl  and 

2HCNS  +  H2Se03  =  (HCNS)2-H2Se03. 
It  separates  as  a  voluminous  precipitate,  composed  of  pyramidal  crystals. 
By  heating  or  by  the  action  of  water,  alcohol,  glycerol,  acid,  or  alkali, 
it  decomposes  with  precipitation  of  red  selenium.  When  treated  with 
benzene  or  carbon  disulphide,  it  dissolves  partly,  giving  a  yellow  solu- 
tion, which,  on  shaking  with  water,  yields  a  colloidal  selenium  solution 
having  at  first  a  rose-red,  and  later  a  purple,  colour.  Nitric  acid 
dissolves  and  oxidises  it  into  selenious  and  sulphuric  acids. 

Attempts  to  prepare  an  analogous  tellurium  compound  were  un- 
successful. 
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The  instability  of  thiocyanoselenious  acid  affords  a  ready  means  of 
estimating  selenium.  To  a  solution  containing  from  0*1  to  0*4  gram  of 
selenium,  and  diluted  to  about  600  c.c.  with  water,  are  added  20 — 30  c.c. 
of  ammonium  or  potassium  thiocyanate  solution,  and,  after  thorough 
stirring,  about  150  c.c.  of  25%  hydrochloric  acid.  After  being  heated  on 
a  water-bath  for  twelve  hours,  the  solution  is  filtered  through  a  filter 
previously  dried  at  105°  and  weighed,  the  amorphous  selenium  on  the 
filter  being  well  washed  with  hot  water,  dried  at  105°,  and  weighed. 
The  precipitate  often  contains  a  small  proportion  of  sulphur,  which 
may  be  estimated  by  oxidising  the  precipitate  in  a  glass  or  porcelain 
beaker  with  aqua  regia,  evaporating  with  hydrochloric  acid  to  expel 
the  nitric  acid,  dissolving  the  residue  in  hydrochloric  acid  and  hot 
water,  filtering,  and  precipitating  with  barium  chloride.  This  method 
gives  much  better  results  than  washing  the  precipitate  with  carbon 
disulphide,  as  in  some  cases  part  of  the  selenium  is  dissolved  by  this 
solvent,  whilst  in  others,  both  sulphur  and  selenium  remain  un- 
dissolved. T.  H.  P. 

Compounds  of  Mercuric  Cyanide  with  Alkalis  and  Nitric 
Acid.  Karl  A.  Hofmann  and  H.  Wagnee  {Ber.,  1908,  41,  1628— 
1634.  Compare  this  vol.,  i,  143). — Mercuric  cyanide  solution  de- 
colorises a  solution  of  phenolphthalein  made  alkaline  with  a  little 
sodium  hydroxide ;  this  result  cannot  be  duo  to  hydrolysis,  as  only 
concentrated  solutions  of  alkali  precipitate  oxide  or  basic  salt,  and 
from  the  agreement  amongst  themselves  of  the  constants,  determined  by 
means  of  the  solubility,  depression  of  freezing  point,  conductivity,  and 
hydrolysis  of  ethyl  acetate,  the  conclusion  is  arrived  at,  that  in  dilute 
solutions  the  complex  ion  Hg(CN)2'0H  is  present.  Hexagonal  crystals 
having  the  composition  Hg(CN)2,KOH,lJH20  have  been  obtained 
from  a  solution  of  13  grams  of  mercuric  cyanide,  40  grams  of  potassium 
hydroxide,  and  60  c.c.  of  water.  An  aqueous  solution  of  this  salt  gives 
crystals  of  mercuric  cyanide  on  concentration.  Oxidising  agents,  such 
as  hydrogen  peroxide,  precipitate  mercury,  and  the  aqueous  solution  gives 
silver  cyanide  with  silver  nitrate,  mercury  acetylide  with  acetylene, 
and  cyanate  with  permanganate,  showing  that  this  solution  is  much 
more  reactive  than  mercuric  cyanide  solution.  The  corresponding 
sodium  compound,  Hg(ON)2,NaOH,l  JHgO,  forms  long  prisms,  which  in 
a  vacuum  over  phosphoric  oxide  lose  J  mol.  of  water.  When  the  opera- 
tions are  carried  out  in  alcoholic  instead  of  aqueous  solution,  analogous 
alcohol  compounds  are  obtained.  The  sodium  compound, 

Hg(ON)2,]SraOH,2MeOH, 
forms    hexagonal,    doubling    refracting    prisms,    which    lose    1    mol. 
of  methyl  alcohol  in  u  vacuum  over  phosphoric  oxide  ',  the  potassium 
compound  is  similar,  a  ad  the  sodium  methoxide  derivative, 

Hg(CN)2,NaOMe,MeOH, 
forms  rectangular  prisms  and  is  stable   in  a  vacuum,  but  decompose 
in  the  light. 

A  hot  solution  of  mercuric  cyanide  and  68%  nitric  acid  deposits  on 
cooling  the  compound,  Hg(CN)2,HN03,  which  crystallises  in  needles. 
It  is  explosive,  and  the  str':)ngly  acid  aqueous  solution  does  not  give  pre- 
cipitates with  either  ammonia  or  alkali,  a  distinction  from  the  double 
salt,  Hg(CN)2,AgN03.  W.  R 
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Constitution  of  Certain  Mercuric  Salts  with  Complex 
Cations.  Yincenzo  Borelli  (Gazzetla,  1908,  38,  i,  361 — 426). — 
The  author  has  studied  the  reactions,  crjoscopic  behaviour,  electrical 
conductivity,  and  transport  numbers  of  the  complex  salts  which 
mercuric  cyanide  forms  with  the  strongly  dissociated  mercuric 
perchlorate  and  nitrate,  and  with  the  feebly  dissociated  mercuric 
chloride  and  acetate.  The  results  indicate  that  all  these  complex  salts 
are  constitutionally  analogous,  and  all  contain  the  same  cation, 
HgCN*.  They  are  hence  to  be  regarded  as  salts  of  "  cyanomercury  " 
having  the  constitutions  HgCN-ClO^,  HgCN-NO^,  HgCN-Cl,  and 
HgCN'OAc,  since  they  all  dissociate  according  to  the  scheme 
(HgCN) A  :^  HgCN*  +  A'.  The  complex  cyanomercury  ion,  HgCN*, 
is  very  stable  in  all  these  compounds,  and  its  dissociation  according  to 
the  equation  HgCN*  :;z!:  Hg** +  CN'  is  extremely  small  in  amount. 
Further,  a  study  of  mercuric  oxycyanide  indicates  that  its  properties 
are  expressed,  not  by  the  formula  Hg(CN)2,HgO,  but  by  0(HgCN)2, 
so  that  it  is  really  cyanomercury  oxide,  which  yields  the  corresponding 
hydroxide  when  dissolved  in  water.  In  concentrated,  but  not  in  dilute, 
aqueous  solutions,  cyanomercury  perchlorate,  nitrate,  and  chloride  give 
a  precipitate  of  mercuric  oxide  on  the  addition  of  sodium  hydroxide 
solution,  whilst  cyanomercury  acetate  gives  a  precipitate  of  cyano- 
mercury oxide  under  similar  conditions.  Solutions  which  are  not 
precipitated  by  sodium  hydroxide  give  a  precipitate  with  ammonia 
solution,  whilst  still  more  dilute  solutions  are  precipitated  only  by 
hydrogen  sulphide.  With  silver  nitrate,  solutions  of  the  perchlorate, 
nitrate,  or  acetate  give  no  precipitate,  whilst  the  chloride  gives  a 
precipitate  consisting  entirely  of  silver  chloride;  the  concentration 
of  the  cyanogen  ions  is,  hence,  very  small  in  all  cases. 

Cyanomercury  perchlorate,  (HgCN)C104,  obtained  by  evaporating  a 
concentrated  aqueous  solution  of  mercuric  perchlorate  (1  mol.)  and 
mercuric  cyanide  (1  mol.)  in  a  vacuum  over  sulphuric  acid  at  the 
ordinary  temperature,  forms  white,  acicular  prisms,  soluble  in  water  or 
alcohol.  In  solution  it  undergoes  gradual  reduction,  with  partial 
formation  of  mercurous  salt.  Cryoscopic  determinations  show  that  it  is 
dissociated  to  the  extent  of  0*80,  0'83,  and  0*97  in  solutions  containing 
1,  0*5,  and  0-2  mol.  respectively  per  litre.  The  conductivity  in  aqueous 
solution  increases  considerably  with  the  dilution  {^^Q^^=^i^'^  -^ 
A32~  174*4),  the  dissociation  being  of  the  same  order  of  magnitude  as 
that  occurring  in  solutions  of  mercuric  perchlorate  (Aio24~^^^*^  ^ 
^32  =  126  9).  The  transport  number  *of  the  cation  HgCN*  with 
respect  to  the  anion  CIO/  in  solutions  of  medium  concentration  (0*2 
mol.  per  litre)  and  at  about  20°  is  about  0-338. 

Cyanomercury  nitrate,  (HgCN)N03,  chloride,  (HgCN)Cl,  and  acetate, 
(HgCN)C2H302  (compare  Prussia,  Abstr.,  1899,  i,  318),  exhibit 
behaviour  in  general  ^milar  to  that  of  the  perchlorate.  The  transport 
number  of  the  cation  HgCN*  with  respect  to  the  anion  NO3'  in 
solutions  of  medium  concentration  at  the  ordinary  temperature  is 
about  0*323.  Examination  of  the  products  of  electrolysis  of  the 
chloride  in  aqueous  solution  shows  that  the  ion  (HgCN)*  may  give 
rise  to  two  other  ions,  namely,  the  cyanic  ion,  (CNO)',  at  the  anode  and 
the  cyanogen   ion,  (CN)',  at   the   cathode;    the   former   of   these   is 
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probably  formed  by  the  addition  of  an  atom  of  oxygen  to  the 
cyanogen  ions  existing  in  small  quantity  near  the  electrode,  and  the 
latter  by  the  dissociation  of  the  cyanomercury  ion. 

That  cyanomercury  oxide  (compare  Richard,  J.  Pharm.  Chivi.,  1903, 
18,  553)  forms  the  corresponding  hydroxide,  (HgCN)OH,  in  solution 
is  shown  by  cryoscopic  and  ebuUioscopic  measurements.  The  solution 
has  a  conductivity  of  the  same  order  of  magnitude  as  that  of  mercuric 
cyanide,  so  that  the  compound  is  dissociated  to  only  a  slight  extent. 

T.  H.  P. 

Experiments  to  Obtain  Aliphatic  Substituted  Oxytriazines 
and  Oxydihydrotriazines.  Heinrich  Biltz  [With  P.  Horrmann] 
(J5er.,  1908,  41,  1880— 1886).— An  account  of  fruitless  attempts  to 
prepare  oxytriazines  and  oxydihydrotriazines  of  the  aliphatic  series  by 
methods  employed  with  success  in  preparing  similar  aromatic  com- 
pounds (compare  Biltz,  Abstr.,  1905,  i,  491,  673).  The  work  of  Diels 
Abstr.,  1902,  i,  205  ;  1903,  i,  862),  carried  out  with  the  same  object, 
has  been  confirmed. 

Diacetyl  monosemicarbazone  dissolves  in  aqueous  sodium  hydroxide 
without  forming  an  oxytriazine  derivative.  The  sodium  salt,  C5Hg02N3Na, 
crystallises  in  nodular  aggregates.  A  mixture  of  diacetyldioxime  and 
dimethylacetyleneurein  (compare  Franchimont  and  Klobbie,  Abstr., 
1889,  125)  is  obtained  by  treating  an  alcoholic  solution  of  carbamide 
and  diacetyloxime  with  a  few  drops  of  concentrated  sulphuric  acid. 

Diacetyloximesemicarhazone,  05^^002^4,  prepared  by  treating  diacetyl 
oxime  with  semicarbazide  hydrochloride  and  sodium  acetate,  has 
m.  p.  247°  (decomp.) ;  with  a  short  thermometer,  m.  p.  259 — 260° 
(decomp.);  the  acetate  crystallises  in  aggregates  of  needles,  m.  p.  216°. 

Dimethylketolsemicarhazone,  OH-CHMe-CMelN-NH-CO-NHg,  ob- 
tained by  acting  on  dimethylketol  with  semicarbazide  hydrochloride 
and  sodium  acetate,  has  m.  p.  194 — 195°  (short  thermometer).  The 
solution  in  concentrated  sulphuric  acid  when  carefully  diluted  yields  a 
substance,  m.  p.  about  270°  (decomp.),  which  is  probably  diacetyl- 
disemicarbazone.  Dimethylketolsemicarhazone  decomposes  at  200°, 
yielidng  a  yellow,  vitreous  mass.  W.  H.  G. 

Action  of  Alkalis  on  Mono-  and  Di-methylarsonic  Acids 
and  their  lodo-derivatives.  Victor  Auger  (Compt.  rend.,  1908, 
146,  1280 — 1282). — When  sodium  methylarsonate  is  heated  with 
excess  of  sodium  hydroxide  at  250 — 280°,  it  is  decomposed  according  to 
the  equation  :  CHg- AsO(ONa)2  +  NaOH  =  CH^  +  AsO(ONa)3. 

Sodium  cacodylate  undergoes  a  similar  decomposition,  the  first  stage 
taking  place  at  180°  as  follows  : 

(CH3)2AsO(ONa)  +  NaOH  =  CH^  +  CHg- AsO(ONa)2, 
the  sodium  methylarsonate  then  being  decomposed  at  260°  according 
to  the  preceding  equation. 

The  fact  that  methylene  iodide  is  formed  by  the  action  of  trisodium 
arsenite  on  iodoform  is  explained  by  assuming  the  intermediate  forma- 
tion of  sodium  di-iodomethylarsooate,  thus  : 

CH I3  +  As(0Na)3  =  CHl2-AsO(ONa)2  +  NaT, 
which   then   decomposes   into    methylene   iodide   and  sodium  arsenate 
(this  vol.,  i,  13).     Details  are  given  for  the  preparation  of  methylene- 
iodide  by  this  method,  J.  C.  C. 
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Conversion  of  cv/c^oPentene  into  the  Mono-  and  Di-aldehydes 
of  Glutaric  Acid.  Carl  D.  Harries  and  Ludwig  Tank  {Ber.,  1908, 
41, 1701 — 1711). — In  a  future  communication,  the  authors  will  give  a 
comparison  of  the  stability  of  different  ring  systems,  based  on  the  rate 
of  decomposition  of  ozonides  by  water.  The  present  paper  deals  with 
c2/c^opentene,  the  ozonide  of  which  is  readily  decomposed  by  water, 
whilst  that  of  c?/cZohexene  is  only  decomposed  with  difficulty,  although 
the  stability  of  the  two  ring  systems  should  be  of  the  same  order 
according  to  the  tension  theory  of  Baeyer. 

It  is  very  probable  that  only  those  aliphatic  compounds  which  con- 
tain two  carbonyl  groups  in  the  ^-position  to  one  another  are  capable 
of  existing  in  the  enolic  form,  since  such  compounds  are  very  rarely 
obtained  by  the  decomposition  of  ozonides,  the  substance  in  its  enolic 
form  undergoing  further  oxidation.  c?/c^oPentene,  b.  p.  45 — 46°, 
T>\^  0-7754,  71^^  1-42080,  obtained  by  the  distillation  of  cyc^o pentanol 
with  phosphoric  oxide,  yields  when  ozonised  in  excess  of  cold  hexane  a 
viscous  ozonide,  C^HgOg,  which  has  the  usual  odour  and  properties  of 
such  compounds.  It  is  rapidly  attacked  by  boiling  water,  yielding 
hydrogen  peroxide,  glutaric  acid,  glutardialdehyde,  and  y-aldehydo- 
butyric  acid. 

Glutardialdehyde,  CHO-[CH2]3-CHO,  b.  p.  71—72710  mm.  or 
187 — 189°/760  mm.,  is  a  colourless,  mobile  liquid,  which  resembles 
succindialdehyde  in  many  respects  (this  vol.,  i,  133).  In  the  presence 
of  a  trace  of  water,  it  changes  into  a  "  glassy  "  polymeride,  which  reverts 
to  the  unimolecular  form  by  distillation  in  a  vacuum.  It  has  Df  1*1238 
and  r<D  1 '45523,  and  the  molecular  refraction  indicates  that  the 
substance  is  a  true  dialdehyde.  The  hisnitrophenylhydrazone  has  m.  p. 
79—80°. 

y-Aldehydohutyric  acid,  CHO-[CH2]3-C02H,  b.  p.  2407760  mm.  or 
136 — 13879  mm.,  is  a  viscous  liquid  with  a  strongly  acid  reaction, 
which  reduces  ammoniacal  silver  and  Fehling's  solutions,  is  resinified 
by  sodium  hydroxide,  and  very  readily  oxidises  to  glutaric  acid.  It 
has  D4^^  1'1657,  n^^  1-44973,  and  the  molecular  refraction  indicates 
that  the  substance  is  a  true  aldehyde.  The  high  dielectric  constant, 
23'86  (aniline  =  7*2),  indicates  that  the  aldehydic  character  is  more 
pronounced  than  the  acid.  The  oxime  has  m.  p.  110 — 111°,  or,  after 
repeated  crystallisation  from  water,  107 — 108°.  The  semicarbazone 
has  m.  p.  165 — 166°  (decomp.),  and  the  nitrophenylhydrazone,  148-5°. 
The  analyses  of  these  three  compounds  are  not  very  accurate. 

cyc^oHeptene,  Df  0*823,  71^  1*45301,  ozonised  in  carbon  tetra- 
chloride, yields  a  viscous,  and  in  some  cases  a  solid,  ozonide,  the 
analyses  of  which  give  numbers  between  CyHjgOg  and  CyHj^O^.  The 
ozonide  is  decomposed  only  slowly  by  boiling  water,  but  the  amount  is 
too  small  to  allow  ©f  the  identification  of  the  products.  C.  S. 


Addition  of  the  Higher  Oxides  to  Doubly  Unsaturated 
Hydrocarbons.  A  New  Case  of  Addition  in  the  1 :4-Position. 
Heinricii  Wieland  and  Hans  Stenzl  (Annalen,  1908,360,  299 — 322). 
— As  the  evidence  in  favour  of  Thiele's  theory  of  conjugated  linkings 
has  consisted  so  far  chiefly  in  the  additioji  of  hydrogen,  bromine,  and 
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hydrohaloids,  it  seemed,  of  importance  to  study  the  behaviour  of 
conjugated  linkings  towards  other  addenda.  Moreover,  the  investiga- 
tion of  the  positions  assumed  by  the  group  NOg,  on  addition  to 
conjugated  ethylene  linkings,  offered  some  points  of  interest  in 
connexion  with  previous  studies  on  the  form  in  which  the  higher 
oxides  of  nitrogen  combine  with  unsaturated  compounds  (Abstr., 
1904,  i,  54,  415,  596  ;  1905,  i,  706).  The  authors  have  therefore 
investigated  the  constitution  of  the  compounds  formed  by  addition  of 
NOg  groups  to  aS-diphenylbutadiene,  CHPhlCH'CHICHPh  (compare 

CH'GTT 
this  vol.,  i,  35),  c^/cZopentadiene,  CUg'^n-cj-nrT'  ^^^  dicyc^opentadiene, 

Oli.OJi 

the  constitution  of  which  has  not  as  yet  been  established. 

The  following  new  evidence  is  brought  forward  in  favour  of  the 
formulation  of  the  additive  compound  of  aS-diphenylbutadiene  and 
nitric  peroxide  as  a8-diuitro-aS-diphenyl-A^-butylene. 

On  reduction  with  the  usual  reagents  and  in  the  ordinary  way,  the 
dinitro-compound  forms  a8-diphenylbutadiene,  a  reaction  further 
exemplifying  the  analogy  of  the  behaviour  of  the  nitro-group  with 
that  of  the  halogens,  but,  on  reduction  with  zinc  and  hydrochloric 
acid  under  special  conditions,  it  yields  small  amounts  of  diphenyl- 
butadienediamine,  NH.2*CHPh*CHICH*CHPh*NH2,  which  crystallises 
in  colourless  needles,  m.  p.  149°  (decomp.),  decolorises  permanganate 
in  acid  solution,  and  when  treated  with  nitrous  acid  evolves  nitrogen 
and  yields  an  oil.  The  diamine  forms  colourless,  crystalline  salts  with 
acetic  and  hydrochloric  acids,  and  a  picrate,  C^QH.^^'N.2i2CQH..fi^'H^y 
yellow  needles,  decomp.  about  220°.  When  suspended  in  chloroform, 
cooled  by  ice,  and  oxidised  with  ozone,  the  dinitro-compound  yields 
large  amounts  of  nitrophenylmethane,  CHgPh'NOg,  the  decomposition 
product  of  nitrophenylacetic  acid,  N02*CHPh*C02H,  together  with 
small  amounts  of  benzoic  acid  and  benzaldehyde,  arising  probably 
from  the  intermediate  formation  of  a-nitro-aS-diphenylbutadiene.  If 
the  additive  compound  was  a^-dinitro-aS-diphenyl-Av-butylene,  oxida- 
tion would  lead  to  the  formation  of  a  dinitro-carboxylic  acid, 
N02-CHPh-CH(N02)-C02H. 

a-Nitro-aS-diphenylbutadiene  forms  a  dibromide, 
NOg-CPhlCH-CHBr-CHBrPh, 
which  crystallises  in  yellow  needles,  m.  p.  106°,  decomp.  about  165°, 
and  gives  a  cherry-red  coloration  with  concentrated  sulphuric  acid. 

When  suspended  in  cooled  ether  and  treated  with  nitrous  gas, 
a-phenylcinnamenylacrylic  acid,  CHPhlCH'CHICPh'COgH,  evolves 
carbon  dioxide  and  yields  a  cZmiiro-compound,  which  is  probably  Py- 

dinitro-aS-diphenylbutadie7ie,(JR'Ph',0{N0.2)'^(^^2y'^^^^)  this  crystal- 
lises in  yellow  prisms,  m.  p.  218°,  is  stable  towards  acids  or  cold 
alkalis,  and  does  not  form  an  additive  compound  with  bromine. 

The  bearing  of  these  facts  on  the  nature  of  the  ethylene  linkings  in 
diphenylbutadiene  is  discussed.  It  is  considered  that  the  partial 
yy  valencies  of  the  a-  and  S-carbon  atoms 
-CH!Cn*CH!CH-|^  ]  are  .neutralised  by  those  of  the  benzene 
I  i"^  '"- — ^  "-^ — ^l  J  rings,  the  behaviour  of  the  compound 
^'^  ^-^      being   best   expressed   by  the   annexed 

formula. 


ni 
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The  action  of  nitrogen  trioxide  on  c?/cZopentadiene  in  ethereal 
solution  leads  to  the  formation  of  a  xp-nitrosite, 

(NA)[cH<^5— gj]. 

which  is  obtained  in  yellow  crystals,  m.  p.  38°,  decomposes  slightly 
above  its  m.  p.,  readily  polymerises,  gives  Liebermann's  reaction,  and 
is  converted  by  amyl  nitrite  and  alcoholic  hydrogen  chloride  into  the 

r  OFT  01-T~1 

trosochloride^C^^oA  CH<^  ^  ^   Mu-   2^  this  crystallises  in  colourless 

needles,  detonates  at  about  142°,  decolorises  permanganate,  forms 
potassium  chloride  with  potassium  hydroxide  in  methylalcoholic 
solution,  and  gives  an  orange  coloration  with  phenol  and  concentrated 
sulphuric  acid. 

The  action  of  nitrogen  dioxide  on  dic^/c^pentadiene  in  ethereal 
solution  leads  to  the  formation  of  the  cZmt^ro-compound, 

which  crystallises  in  needles,  m.  p.  122°,  is  readily  attacked  by  per- 
manganate, does  not  give  Liebermann's  reaction,  forms  a  crystalline 
dibromide,  and  loses  1  mol.  of  hydrogen  nitrite  when  boiled  with 
alcohol,  or  alcoholic  potassium  hydroxide  or  ammonia. 

The  \p-nitrosite,  (N2O2)   CH<[  1  ^  L'  fo^^J^aed  by  the  action  of 

L  ^Hio      J 

nitrogen  trioxide  on  dic?/c?opentadione,  crystallises  in  hexagonal 
leaflets,  m.  p.  144 — 146°  (decomp.),  forms  green  solutions,  reacts 
slowly  with  permanganate,  does  not  give  Liebermann's  reaction,  and 
when  boiled  with  potassium  in  methyl-alcoholic  solution  evolves 
nitrous  oxide  and  forms  nitronuthoxydihydrodic^cXopentadiene^ 

)H-OMe' 

which   crystallises    in    rhombohedra,    m.    p.    68°,    gives    a   blood-red 

coloration  with  alcoholic  ferric  chloride,  forms  precipitates  with  zinc, 

silver,  and  copper  salts  in  neutral  solution,  and  reacts  slowly  with 

CH'NO 
permanganate.     The  nitro-oxime,  C8Hjq<^  1  J^,  formed  by  boiling 

the  j/^-nitrosite  with  alcohol  or  aniline  in  alcoholic  solution,  crystal- 
lises from  benzene  in  prisms  or  needles,  m.  p.  138 — 139°,  gives  an 
intense  green  coloration  with  ferric  chloride,  and  yields  hydroxylamine 
when  boiled  with  20%  sulphuric  acid.  G.  Y. 

Compounds  of  Platinous  Chloride  with  Dicyc^opentadiene. 
Karl  A.  Hofmann  and  J.  von  Narbutt  {Ber.,  1908,  41,  1625—1628). 
— It  has  been  alr^dy  found  that  mercuric  chloride,  dicyc^openta- 
diene,  and  alcohols  give  compounds  of  the  class  HgCl'CioHjg'OE, 
(Hofmann  and  Seller,  Abstr.,  1906,  i,  786),  and  it  has  since  been 
discovered  that  platinous  chloride  in  aqueous  alcohols  reacts  in  a  similar 
way  to  form  the  stable  ethers,  PtCl'CjoHjg'OR. 

Chloroplatomethoxydicyclopentadiene,  PtCl'CjoHjg'OMe,  obtained  by 
mixing  an  aqueous  solution  of  potassium  platinichloride  with  a  methyl- 


CsH,o<Jf  ^'"^ 
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alcoholic  solution  of  di cyc^o pentadiene,  crystallises  in  pale  yellow 
plates,  decomp.  190°.  At  15°,  the  experiment  requires  several  weeks; 
at  40°,  several  days.  Hot  potassium  hydroxide  decomposes  it  into 
hydrocarbon,  and  20%  hydrochloric  acid  at  15°  slowly  converts  the 
plates  into  prisms,  probably  the  compound  PtCl'Cif^Hj^Cl.  The  ethoxy- 
compound,  PtCl'CjoHjg'OEt,  forms  pale  yellow  prisms ;  propyl  alcohol 
does  not  give  an  analogous  compound,  but  the  compound^  ViGVO^^M^^Ql, 
which  separates  in  needle  aggregates.  The  conclusion  is  drawn  that 
these  compounds   owe  their  stability  partly  to  their  containing  the 

linking  ClPt-CH-CH-Cl  or  OMe.  W.  R. 

The  Optical  Behaviour  of  c^/c^oHexadiene  Derivatives.  Karl 
AuwERS  {Ber.,  1908,  41,  1828—1831.  Compare  Abstr.,  1906,  i,  947; 
Briihl,  Trans.,  1907,  91,  115). — The  author  draws  attention  to  the 
fact  that  many  cyc^ohexadienes  which  contain  conjugated  ethylene 
Imkings  do  not  show  the  exaltation  in  molecular  refraction  and  dis- 
persion usually  characteristic  of  such  compounds.  It  is  pointed  out 
that  many  of  these  unsaturated  hydrocarbons  tend  to  polymerise,  and 
that  determinations  should  be  made  with  freshly-prepared  specimens, 
the  low  values  obtained  for  some  of  the  compounds  may  possibly  be 
due  to  the  fact  that  polymerised  products  were  examined. 

Methyl  1  : 4-dimethyl-A^''^-hexadiene-2-carboxylate  also  does  not 
exhibit  the  usual  exaltation.  J.  J.  S. 

Dihydrotoluene  (A^  =  '*-Methylc2/cZohexadiene).  Carl  D.  Harries 
{Ber.,  1908,  41,  1698— 1701).— The  dihydrotoluene  obtained  by  the 
dry  distillation  of  hexahydro-m-tolylenediamine  phosphate  (Abstr., 
1901,  i,  194  ;  1902,  i,  361)  yields  by  suitable  oxidation  with  potassium 
permanganate  the  same  1  :  2-dihydroxymethylc2/c/ohexane-3-one  as  is 
obtained  from  methylc?/cZohexenone  (Abstr.,  1898,  i,  402),  and  is  con- 
sequently A^  =  ^-methylc?/c^ohexadiene.  Klages  found,  however  (Abstr., 
1907,  i,  597),  that  the  observed  and  calculated  molecular  refractions 
agreed,  although  it  is  well  known  that  substances  containing  a  con- 
jugated double  linking  exhibit  an  exhaltation  of  this  constant.  The 
author  has  therefore  redetermined  the  physical  constants  of  this  di- 
hydrotoluene, and,  with  Df  0-8354  and  <  1*47628,  the  observed 
molecular  refraction,  31*72,  shows  a  small  increment  over  the  calculated 
value,  31  "43.  This  result  points  to  the  presence  in  the  dihydrotoluene 
of  an  isomeride  which  does  not  contain  a  conjugated  double  linking. 
Evidence  in  the  same  direction  is  obtained  by  the  action  of  bromine, 
more  than  one  molecular  proportion  of  the  halogen  being  absorbed. 
The  action  of  ozone  on  dihydrotoluene  gives  a  gelatinous  product,  which 
is  apparently  a  mixture  of  a  mono-  and  a  di-ozonide,  but  the  decom- 
position of  the  substance  by  water  does  not  give  conclusive  results  as 
to  its  structure.  C.  S. 

Contact  Oxidation  of  Hydrocarbons.  E.  I.  Orloff  {J.  Russ. 
Phys.  Chem.  Sac,  1908,  40,  652—658.  Compare  this  vol.,  i,  306).— 
The  author  has  investigated  the  oxidation  of  various  hydrocarbons 
under  the  conditions  of  the  former  experiments  {loc.  cit.). 

With  light  petroleum,  D   0*71,  the  gaseous  products  of  oxidation 
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included  8 — 10%  of  carbon  dioxide  and  6'8 — 2-4%  of  carbon  monoxide, 
other  products  being  about  10%  of  close-chain  and  ethylene  hydro- 
carbons of  the  compositions  C^Hjg  and  Cr^H^Q.  Further  aldehydic 
derivatives  of  the  benzene  series  with  the  aldehyde  group  in  the  meta-  or 
para-position  were  also  obtained.     Heavier  oils  yield  similar  products. 

Benzene  yields  (1)  a  gaseous  product  containing  12*44%  of  carbon 
dioxide,  2*44%  of  oxygen,  6  78%  of  carbon  monoxide,  6*94%  of  methane, 
and  71*4%  of  nitrogen;  (2)  aldehydic  and  carboxylic  derivatives  of 
benzene.  From  a  study  of  the  various  products,  the  author  concludes 
that  the  benzene  undergoes  a  series  of  condensations  and  oxidations  ; 
for  instance,  2Cq1I(>-^H2  +  GqH^'CqK^  (the  latter  being  then  oxidised 
to  "  acroleinphenol,"  benzaldehyde,  and  a  hydroxybenzoic  acid)  and 
3CgHg  =  2H2  +  C(.H.*CgH4*C^Hr,,  the  latter  being  then  transformed 
into  hydroxydiphenylcarboxylic  acid  or  the  corresponding  aldehyde. 

Toluene  yields,  in  addition  to  the  gaseous  products,  2*5 — 4%  of 
benzaldehyde  and  various  substances  with  reducing  and  phenolic 
properties,  and  similar  to  the  corresponding  products  obtained  from 
benzene. 

In  the  case  of  turpentine,  the  gas  obtained  has  the  following  com- 
position :  002,7-55%;  0,  1*77%;  CO,  7-55%;  H,  4-8%;  CH^,  3-6%; 
C2H4,  1*2%;  N,  73*5%.  The  other  products  obtained  indicate  that 
the  turpentine  loses  part  of  its  hydrogen  and  condenses  to  hydro- 
carbons of  the  diphenyl  series,  the  latter  then  undergoing  oxidation  as 
in  the  case  of  benzene  {vide  supra). 

The  results  so  far  obtained  indicate  that  many  gases,  for  example, 
natural  methane  and  illuminating  gas,  may  be  converted  by  contact 
oxidation  into  more  valuable  products,  such  as  formaldehyde. 

T.  H.  P. 

1 : 2-Dibromo-3-nitrobenzene  and  the  Nitration  of  o-Di- 
bromobenzene.  Arnold  F.  Holleman  [with  P.  0.  J.  Euwes]  {Rec. 
trav.  chim.,  1908,  27,  153—161.  Compare  Abstr.,  1906,  i,  345).— 
An  improved  method  for  the  preparation  of  1  : 2-dibromo-3 -nitro- 
benzene from  o-nitroaniline  is  described. 

The  m.  p.  previously  ascribed  to  this  compound  (loc  cit.)  is  too  low. 
When  crystallised  from  light  petroleum,  it  has  m.  p.  84 — 85°.  Pure 
o-dibromobenzene,  m.  p.  5*6°,  has  been  treated  at  0°  with  nitric  acid 
(D  15).  By  an  examination  of  the  solidifying  point  and  density,  the 
product  of  nitration  is  found  to  consist  of  84%  1  :  2-dibrom'o-4-nitro- 
benzene  with  16%  1  : 2-dibromo-3-nitrobenzene.  These  two  isomerides 
cannot  be  separated  by  fractional  crystallisation.  W.  0.  W. 

Halogen  Derivatives  of  Dinitrohydrocarbons.  Giacomo 
PoNzio  and  G.  Charrier  (Atti  R.  Accad.  Sci.  Torino^  1908,  43, 
475—482  ;  Gazzetta,  1908,  38,  i,  648— 654).— Whereas  two  forms  of 
(o-nitrotoluene  are  known  having  the  structures  CH2Ph*N02  and 
CHPhlNO'OH  respectively,  only  one  form  of  co-dinitrotoluene, 

CHPh(NO,)„ 
has  been  obtained  (compare  Ponzio,  Abstr.,  1906,  i,  735,  and  Hantzscb, 
Abstr.,     1906,     i,     500)  ;    two    potassium    salts    of    w  dinitrotoluene 
are,     however,    known,     one    colourless    and     probably    having    the 
structure    NOg'CPhlNO'OK,    and    the     other    yellow     and    capable 
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of  being  represented  by  two  formula?,  OK'NICPh'O'NOg  and 
0K-CPh(N02)-N0.  The  nature  of  the  product  of  the  action  of  hypo- 
chlorites on  the  yellow  salt  is  in  favour  of  the  latter  structure,  a 
chlorine  derivative  being  obtained  which  probably  has  the  constitution 
N0-CPh(N02)'0Cl,  as  it  gives  with  alcoholic  potash,  potassium  nitrate, 
nitrite,  and  benzoate  in  addition  to  the  potassium  salt  of  w-dinitro- 
toluene.  The  alternative  formula  CPhC^ISrO^).^  does  not  so  well 
explain  the  facts.  The  yellow  diazobenzene  derivative  obtained  by 
the  action  of  diazobenzene  acetate  on  the  yellow  potassium  salt  of 
(u-dinitrotoluene  is  therefore  probably  N0'CPh(N02)'0'N*.NPh,  a 
formula  which  is  in  good  accord  with  the  easy  transformation  of  the 
substance  into  nitronitrosobenzoylphenylhydrazine,  NOg'NBz'NPh'NO 
(compare  this  vol.,  i,  482). 

<ii-Chlorodinitrotoluene,  CPClgNo^,  separates  immediately  on  adding 
a  dilute  solution  of  potassium  w-dinitrotoluene  to  an  alkaline  solution 
of  chlorine  at  0°  as  a  colourless  oil  which  is  stable  under  ordinary 
conditions ;  when  warmed  with  water,  it  gives  benzoic  acid*  and  nitrous 
fumes. 

ui-Bromodinitrotoluene,  obtained  similarly,  is  a  slightly  yellow  oil. 
The  phenylhydrazine  salt,  CHPhN204,PhN2H3,  of  w-dinitrotoluene, 
obtained  by  mixing  aqueous  solutions  of  potassium  w-dinitrotoluene 
and  phenylhydrazine  hydrochloride,  forms  yellow  leaflets,  m.  p.  87°. 

(si-Chlorodinitroanisole,  OMe'CgH^'CClNgO^,  and  cobromodinitroanisole, 
prepared  from  w-dinitroanisole,  are  colourless  oils,  which  are  stable  at 
the  ordinary  temperature  and  give  anisic  acid  when  boiled  with  water ; 
alcoholic  potash  converts  both  substances  into  potassium  w-dinitro- 
anisole.  The  phenylhydrazine  salt  of  o>-dinitroanisole  forms  yellow 
leaflets,  m.  p.  79°. 

oi-Chlorodinitro-d  :  i-methylenedioxy toluene,  CH202^CgH3*CClN"2^4> 
prepared  from  w-dinitro-3  :  4-methylenedioxytoluene,  crystallises  from 
alcohol  in  large,  slightly  yellow  plates,  m.  p.  55° ;  (o-bromodinitro-o  :  4- 
methylenedioxy toluene,  m.  p.  81°,  crystallises  from  light  petroleum. 

W.  A.  D. 


Reduction  of  Nitro-compounds  by  Zinin's  Method.  Richard 
WiLLSTATTER  and  Heinrich  Kubli  {Ber.,  1908, 41,  1936— 1940).— The 
authors  find  that  when  aromatic  nitro-compouuds  are  treated  in 
alcoholic  solution  with  ammonium  sulphide  in  the  cold,  good  yields  of 
the  corresponding  aryl-hydroxylamines  are  obtained.  From  nitro- 
benzene was  prepared  phenylhydroxylamine ;  from  jo-nitrotoluene, 
jo-tolylhydroxylamine,  and  a-nitronaphthalene  gave  a-naphthyl- 
hydroxylamine. 

The  latter  crystallises  with  IHgO,  forming  colourless,  glistening 
prisms,  m.  p.  79°  (compare  Scheiber,  Abstr.,  1904,  i,  867).  The 
anhydrous  substance  has  the  same  m.  p.  When  a-naphthylhydroxyl- 
amine  is  dissolved  in  anhydrous  other  and  shaken  with  dry  silver  oxide 
in  presence  of  anhydrous  copper  sulphate  or  sodium  sulphate,  it  yields 
a-nitrosonaphthalene  in  clear  yellow  crystals  dissolving  to  a  green 
solution.  When  heated,  a-nitrosonaphthalene  turns  green  at  80°,  and 
has  m.  p.  85—86° ;  it  then  solidifies,  and  has  m.  p.  98°.         J.  C.  C. 
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Picrates.  Wilhelm  Suida  {Ber.,  1908,  41,  1909—1913).— 
Anthranilic  acid  forms  two  picrates,  C^H^OgNjCgEIgOyNg,  yellowish- 
brown  prisms,  and  2C7H^02N,C^.H307N3,  red,  or  when  containing  1 JH2O 
yellow,  crystals,  depending  on  the  proportions  in  which  concentrated 
solutions  of  anthranilic  and  picric  acids  are  mixed.  In  the  same 
manner,  ;;-toluidine  and  picric  acid  combine  in  the  molecular  propor- 
tion 1:1,  forming  a  brownish-yellow,  or  in  the  proportion  2:1, 
forming  a  bright  yellow,  salt. 

a-Naphthylamine  also  forms  a  greenish-yellow  picrate  containing 
1  moL,  and  a  copper-red  picrate  containing  2  mols.,  of  the  base  and 
1  mol.  of  picric  acid.  Aniline,  on  the  other  hand,  forms  only  one 
brownish-yellow  picrate.  G.  Y. 

Tri-p-halogen  Substitution  Products  of  Triphenylm ethane 
and  Triphenylcarbinol.  Frans  M.  Jaeger  {Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1908,  789—798.  Compare  Abstr.,  1907,  i,  1050).— 
Crystallographical  determinations  with  the  following  substances  :  tri- 
^-iodotriphenylmethane,  rhombic  [a  :  6  :  c  —  0"5765  :  1  :  0*8798]  ;  iv\-p- 
iodotriphenylmethane  containing  benzene  of  crystallisation,  triclinic 
[«:6:c  =  0-57l9:l:  1-4298;  a-109°8';  /3=126°2r;  y=107°32']; 
tri-2?-chlorotriphenylcarbinol,  rhombic  [a'.h'.  c  =  0*6009  : 1  :  0*9781]  ; 
tri-p-bromotriphenylcarbinol,  rhombic  [a  :  h  :c  =  0*8407  :  1  :  0*8081]  ; 
tri-p-iodotriphenylcarbinol,  rhombic  \a:h:  c  =  0*8543  : 1  :  0*817],  and 
tri-j^-iodotriphenylcarbinol  containing  benzene  of  crystallisation, 
triclinic  [a'.h  :  c  =  1*3991  :  1  :  1*6135  ;  a=  109°16';  ^=  117''36' ; 
y  =  62°52'].  G.  Y. 

Mercury  Salts  of  the  Three  Nitroanilines.  C.  Loring  Jackson 
and  R.  W.  Peakes  [Amer.  Chem.  J,,  1908,  39,  567— 572).— During  a 
study  of  the  abnormal  replacement  of  bromine  by  hydrogen  in 
1:3:  5-tribromo-2  :  4-dinitrobenzene,  this  substance  was  treated  with 
the  nitroanilines,  but  reaction  did  not  take  place  under  any  conditions. 
The  mercury  salts  of  the  nitroanilines  were  therefore  prepared  with  a 
view  to  ascertaining  if  they  would  react  with  1:3:  5-tribromo-2  : 4- 
dinitrobenzene,  but  they  gave  no  better  results. 

These  salts,  (NOg'C^jH^'NHj^Hg,  are  precipitated  when  a  strong 
solution  of  potassium  hydroxide  is  added  to  a  solution  of  the  nitro- 
aniline  and  mercuric  nitrate.  The  salt  of  jo-nitroaniline  is  crimson, 
that  of  the  m-derivative  is  maroon-coloured  and  contains  IHgO,  and 
that  of  the  o-compound  is  bright  red.  The  o-salt  is  formed  the  most 
rapidly,  the  7?i-salt  next,  and  the  jo-salt  most  slowly.  E.  G. 

Action  of  Bromine  or  of  Sodium  Hypobromite  on  m-Nitro* 
aniline  and  Some  of  its  Halogen  Substitution  Derivatives* 
WiLiiELM  KoRNER  and  Angelo  Contardi  {Atti  R.  Accad.  Lined, 
1908,  [v],  17,  i,  465— 480).— The  authors  have  studied  the  action  of 
bromine  or  sodium  hypobromite  on  9n-nitroaniline  and  some  of  its 
halogenated  derivatives  with  the  hope  of  obtaining  new  mono-  and  di- 
substituted  derivatives  of  m-nitroaniline,  and  of  ascertaining  in  what 
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order  the  three  hydrogen  atoms  of  m-nitroaniline,  capable  of  substitu- 
tion, are  replaced  by  the  halogen. 

Bromination  of  m-nitroaniline  with  bromine  in  chloroform  solution 
yields  tribromo-m-nitroanilino,  m.  p.  102*5°,  ^-bromo-m-nitroaniline, 
and  a  small  quantity  of  2  : 4-dibromo-5-nitroaniline  (vide  hifra). 

Bromination  of  m-nitroaniline  (1  mol.)  with  sodium  hypobromite 
(1  atom  of  bromine)  in  acetic  acid  solution  gives  (1)  4-bromo-3-nitro- 
acetanilide  ;  (2)  2-bromo-5-nitroacetanilide,  NHAc*CgH3Br*N02,  which 
crystallises  from  alcohol  in  slender,  monoclinic  needles  or  prisms 
[ARTiNi:a:6:c  =  3-3702:l:l-2522;  /3  =  77°3'],  m.  p.  180°,  D  1-831. 
When  treated  with  concentrated  sulphuric  acid  at  120°,  it  is  converted 
into  2-bromo-5-nitroaniline,  NHg'CgHgBr'NOg,  which  crystallises  from 
alcohol  in  orange-yellow  needles,  m.  p.  141°. 

The  action  of  sodium  hypobromite  on  p-bromo-m-nitroaniline  in 
acetic  acid  solution  yields  :  (1)  2  : 4-dib7'omo-5-nitroaceianilidey 

NHAc-CgH2Br2-N02, 
which  crystallises  from  ethyl  acetate  in  flattened  needles  or  long  plates, 
m.  p.  172°,  and  can  also  be  obtained,  mixed  with  2  :  4-dibromo-6-nitro- 
acetanilide,  by  nitrating  2  : 4-dibromoacetanilide  in  sulphuric  acid. 
De-acetylation  of  this  compound  yields  2  :  i-dihromo-^-nitroanilinef 
NHg'CgHgBr^'NO^,  which  crystallises  from  alcohol  in  slender,  pale 
yellow,  monoclinic  laminae  [Artini  :  a  :  h  -.  c  =  21598  :  1  :  3*0212; 
^  =  73°51'],  m.  p   ]14-2°.     (2)  2  :  4:-Dibromo-3nitroacetanilide, 

NHAc-C,H2Br2-N02, 
which  crystallises  from  benzene  in  slender,  white  needles,  m.  p.  150°. 
When  treated  with   nitrous  acid,  it  is  converted  into   1  :  3-dibromo- 
2-nitrobenzene,  which  may  be  prepared  conveniently  in  this  way. 

When  1  : 3-dibromo-2-nitrobenzene  is  treated  with  nitric  acid, 
D  1*54,  it  yields  1  :  3-dibromo-2  : 4:-dinitrobenzene,  CgH2Br2(N02).j, 
which  crystallises  from  alcohol  in  long,  almost  colourless  needles  or  in 
yellowish-green  plates,  m.  p.  83°,  and,  under  the  action  of  alcoholic 
ammonia  solution,  is  converted  into  2  :  i-dinitrophenylene-1  :  3-diaminey 
CgH2(NH2)2(N02)2,  which  crystallises  from  alcohol  in  orange-yellow 
needles,  m.  p.  250°.  When  treated  with  potassium  hydroxide  solu- 
tion, the  latter  yields'  the  potassium  salt  of  2  : 4-dinitroresorcinol, 
C,H,(0K),(N02),. 

Nitration  of  1  :  3-dibromo-2-nitrobenzene  with  excess  of  nitric  acid, 
or  with  a  mixture  of  nitric  and  sulphuric  acids,  results  in  the  forma- 
tion of  1  :  3-dibromo-2  :  4  :  6-trinitrobenzene,  which,  when  treated 
with  alcoholic  ammonia  solution,  yields  2  :  4  :  6-trinitrophenylene- 
1  :  3-diamine  (compare  Noelfcing  and  Collin,  Abstr.,  1884,  1004).  The 
latter,  under  the  action  of  dilute  potassium  hydroxide  solution,  gives 
potassium  styphnate. 

Keduction  of  1  :  3  dibromo-2-nitrobenzene  with  tin  and  hydrochloric 
acid,  and  replacement  of  the  amino-group  of  the  resultant  product  by 
bromine,  leads  to  the  formation  of  1  ;  2  :  3-tribromohenzeney  CgHgBrg, 
which  crystallises  in  colourless,  monoclinic  plates 

[a:6:c  =  l-5490:l  :1-8516;  ^8=  113°7'30"], 
m.    p.     87-4°,    D    2-658.       2-Chloro-\  :Z-dibromobenzene,    CgHgClBrg, 
obtained  in  a  similar  manner,  m.  p.  73°,  and  2-iodo-\  :  3-dibromobe7izeney 
CjjHgBroT,  m.    p.   99-8°,  crystallise   in  forms  similar  to  that  of  the 
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tribromo-derivative.     2  :  Q-Dibro7noacetanilide,  CgHgBrg'NHAc,  crystal- 
lises from  alcohol  in  colourless,  trimetric  prisms 
[a:6:c  =  0734:l  :  0-392], 
m.  p.  210°,  Die  1'923. 

The  action  of  sodium  hypobromite  on  ^?-chloro-??i-nitroaniline  in 
acetic  acid  yields  (1)  4:-chloro-2-bromo-5-nitroacetanilide, 

NHAc-C6H2ClBr-N02, 
which  crystallises  from  alcohol  in  long,  white  needles,  m.  p.  147"4:°, 
and  is  also  obtained  by  nitrating  4-chloro-2-bromoacetanilide  in 
sulphuric  acid  solution.  The  corresponding  4:-chloro-2-bromo-6-nitro- 
aniline,  NHg'CgHgClBr'NOg,  crystallises  from  alcohol  in  yellow,  mono- 
clinic  prisms  [a  :  6  :  c  =  2-1321  :  1  :  3-0222  ;  ^  =  73°17'],  m.  p.  108°, 
D  1-739.  Replacement  of  the  amino-group  in  this  compound  by 
hydrogen  gives  \-chloro-'dhronio-Q-nitrohenzene,  m.  p.  42*4°  (compare 
Korner,  this  Journ.,  1876,  i,  204).  (2)  4:-Chloro-2-bromo-3-nitroacetanilidef 
NHAc'CgHgClBr'NOg,  which  crystallises  from  aqueous  alcohol  in 
colourless  plates  or  faintly  yellow  prisms,  m.  p.  135 — 136°.  The 
corresponding  4:-chloro-2-b'i'omo-3-nitroanili7ie,  NHg'CgHgClBr'NOg,  m.  p. 
99 — 100°,  is  similar  in  crystalline  habit  and  chemical  properties  to  the 
analogous  dibromonitroaniline. 

2-Bromo-5-nitroaniline  is  converted  quantitatively  into  2  :  4-dibromQ- 
5-nitroaniline  on  bromination. 

These  results  show  that,  in  the  bromination  of  7«,-nitroaniline,  the 
positions  accessible  to  the  halogen  are  the  para-position  and,  in  a  less 
degree,  the  ortho-position  non-adjacent  to  the  nitro-group ;  in  no  case 
does  the  halogen  enter  the  meta-position.  When  the  para-position  in 
wi-nitroaniline  is  already  occupied  by  a  halogen  atom,  the  new  halogen 
atom  assumes  indiUerently  either  of  the  two  ortho-positions.  If  the 
ortho-position  is  occupied,  the  halogen  atom  assumes  the  para-position. 

Partial  bromination  of  3  : 5-dinitroaniline  yields  (1)  2-bromo- 
3  : 5-diniiroaniline,  NH2*CgH2Br(N02)2>  which  crystallises  from  alcohol 
in  golden-yellow  laminse,  m.  p.  181°,  and,  on  treatment  with  alcoholic 
ammonia  solution  gives  3  :  5-dinitrophenylene-l  :  2-diamine  (compare 
Nietzki  and  Hagenbach,  Abstr.,  1897,  i,  277),  m.  p.  215°.  (2)  2:4:6- 
Tribromo-3  :  5-dinitroaniline  (compare  Blanksma,  Bee.  irav.  chim.,  1902, 
21,  255).  T.  H.  P. 

Preparation  of  o-Nitroamines  from  the  Corresponding 
Phenol  Derivatives.  Fritz  Ullmann  and  Geza  Nadai  {Ber.,  1908, 
41,  1870 — 1878). — The  authors  find  that  when  arylsulphonic  esters  of 
o-nitrophenol  and  its  derivatives  are  treated  with  amines,  they  are 
converted  into  the  corresponding  o-nitroamines.  Aniline  acts  only 
slowly  on  the  ester  of  o-nitrophenol,  but  the  reaction  proceeds  very 
quickly  when  the  ester  of  2  :  4-dinitrophenol  is  employed,  thus  : 
CgH3(N02)2*0-S02-C7f5r^  +  2NH2Ph  = 

C6H3(N02)2-NHPh  -f  NH2Ph,C7H7-S03H. 

It  was  not  found  possible  to  prepare  the  arylsulphonic  ester  of 
picric  acid,  and  in  presence  of  pyridine,  quinoline,  or  diethylaniline, 
picryl  chloride  was  obtained.  2  : 4-Dinitrophenol,  when  treated  with 
toluenesulphonyl  chloride  and  diethylaniline,  also  gave  a  mixture  of 
chlorodinitrobenzene  and  the  sulphonic  ester,  but  0-  and  jo-nitrophenols 
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gave,  under  the  same  conditions,  only  the  corresponding  esters, 
whilst  benzoic  and  cinnamic  acids  furnished  the  corresponding  acid 
chlorides. 

The  2  :  ^-dinitrophenyl  ester  of  p-tolueoiesulphonic  acid  crystallises 
from  alcohol  or  glacial  acetic  acid  in  colourless  prisms,  m.  p.  121°. 
When  treated  with  gaseous  ammonia  in  boiling  nitrobenzene  solution, 
it  gives  ammonium  toluenesulphonate  and  2 : 4-dinitroaniline,  and, 
when  warmed  with  aniline,  2  : 4-dinitrodiphenylamine  is  obtained. 
On  reduction,  the  dinitro-ester  gives  the  2  :  i-diaminophenyl  ester  of 
^-toluenesulphonic  acidy  white  leaflets,  m.  p.  125°;  the  diacetyl  deriv- 
ative, white  needles,  m.  p.  167°.  The  dinitro-ester  with  pyridine 
gives  dinitroph^nylpt/ridinium  tolue7iesulphonate,  CjgHj^O^NjjS,  white 
needles. 

When  picric  acid  is  heated  with  toluenesulphonyl  chloride  in 
presence  of  diethylaniline  and  nitrobenzene,  and  the  product  poured 
into  ammonia,  picramide  is  formed  ;  when  aniline  is  employed  instead 
of  ammonia,  2:4:  6-trinitrodiphenylamine  results,  and  with  ;?-toluidine, 
2:4:  6-trinit7'ophern/l-p-tolylamine,  red  needles,  m.  p.  169°,  is  obtained. 
The  3  :  b-dinitrotoli/l  ester  of  i^-toluenesulphonic  acid,  prepared  from 
3  :  5-dinitro-^-cresol  and  the  acid  chloride,  feathery  needles,  m.  p.  154°, 
when  warmed  with  aniline  in  benzene  solution  gives  phenyl-2  :  Q-dinitro- 
"p-tolylamine,  orange  leaflets,  m.  p.  174°. 

Trinitro-7«-cresol,  when  condensed  with  p-toluenesulphonyl  chloride 
in  presence  of  diethylaniline,  yields  3-chloro-2  :  4  : 6-trinitrotoluene 
(Reverdin,  Dresel,  and  Delctra,  Abstr.,  1904,  i,  580).  J.  C.  C. 


A  Violet  aci- Ether  of  Hexanitrodiphenylamine.  Arthur 
Hantzsch  and  St.  Opoloski  {Ber.,  1908,  41,  1745— 1749).— It  has 
been  found  post^ible  to  isolate  a  aci-methyl  ether  of  hexanitrodiphenyl- 
amine. The  compound  is  deep  violet  in  colour,  and  corresponds  with 
the  red  acz-ethers  of  the  nitrophenols. 

The  constitutional  formula  CcH2(N02)3-N:C6H2(N02)2:NO-OMe  is 
suggested,  whereas  the  ordinary  yellow  methyl  ether  is  regarded  as 
the  iV-ether,  C,,H2(N02)3-NMe-C,,H2(N02)3. 

The  silver  derivative  of  hexanitrodiphenylamine  is  obtained  most 
readily  by  the  action  of  silver  oxide  on  an  acetone  solution  of  the 
nitro-compound  and  subsequent  precipitation  with  ether.  It  forms 
brilliant  violet  crystals,  and  decomposes  above  200°.  The  salt  reacts 
with  a  benzene  solution  of  acetyl  chloride,  yielding  the  pale  yellow 
acetyl  derivative,  C6H2(N02)3-NAc-C,.H2(N02)3,  m.  p.  240°  (decomp.). 
The  iV^-methyl  and  ethyl  ethers  are  both  yellow  (compare  Mulder, 
Abstr.,  1906,  i,  493),  and  give  a  red  coloration  with  dilute  alkalis  only 
after  hydrolysis.  The  ethers  cannot  be  obtained  by  the  action  of 
picryl  chloride  or  alkyl  derivatives  of  picramide.  A  small  amount 
of  the  violet  aci-methyl  ether  (0-ether)  is  obtained  when  the  dry  silver 
salt  is  treated  with  excess  of  methyl  iodide  at  0°  without  the  addition 
of  a  solvent.  It  crystallises  from  an  absolutely  dry  mixture  of 
benzene  and  hexane  in  black  needles  ;  it  melts  and  decomposes  at 
140 — 141°  when  heated  rapidly,  or  at  120°  when  heated  slowly.  Its 
solutions  in  benzene  have  a  violet  colour,  and  are  comparatively  stable. 
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The  acetone   solution  is  very  unstable,  and  readily  yields  hexanitro- 
diphenylamine.  J.  J.  S. 

Mutual  Solubility  of  Solid  Aromatic  and  the  Corresponding' 
Hexahydrogenated  Compounds  (Equilibrium  in  the  System  : 
Phenol-cyc/oHexanol.)  Luigi  Mascarelli  aud  Ugo  Pestalozza 
(Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  601—609.  Compare  Abstr.,  1907, 
ii,  936). — The  composition-freezing  point  diagram  for  mixtures  of 
phenol  and  c?/c^ohexanol  consists  of  three  branches  :  (1)  from  0  to 
about  20%  of  c?/c^ohexanol  the  freezing  point  falls-  continuously  from 
40°  to  about  19°;  (2)  from  20,  to  about  80—90%  it  rises  slightly  at 
first  and  afterwards  falls  rapidly  to  about  -  50°  ;  (3)  from  80 — 90  to 
100%  of  cyc^ohexanol  the  freezing  point  rises  from  about  -  50°  to 
+  20°  In  order  to  ascertain  whether  the  slightly  marked  maximum 
of  the  second  branch  corresponds  with  the  formation  of  an  additive 
compoaud  between  the  phenol  and  c^/c^ohexanol,  the  equilibrium  was 
studied  in  the  presence  of  ethylurethane,  which  satisfies  the  conditions 
laid  down  by  Mascarelli  (compare  this  vol.,  ii,  94).  As  the  maximum 
undergoes  appreciable  displacement  towards  the  ordinate  axis,  it  can- 
not correspond  with  an  additive  compound.  On  determining  the 
composition  of  the  separated  crystals  by  Bylert's  method  (Abstr.,  1891, 
1411),  using  benzil  as  third  substance,  it  is  found  that  a  solid 
solution  is  formed. 

The  results  show  that  the  two  substances,  phenol  and  c^c^ohexanol, 
are  dimorphous,  but  only  one  form  of  the  one  compound  can  give  solid 
solutions  with  one  of  the  other.  The  ordinary  forms  of  phenol  and 
c?/c^ohexanol  are  incapable  of  dissolving  in  the  solid  state,  and  should 
give  a  curve  consisting  of  two  straight  lines,  of  which  the  first  and 
third  branches  of  the  experimental  curve  form  parts.  The  other 
forms  of  phenol  and  cyc^ohexanol  are  completely  soluble  in  the  solid 
condition,  so  that  they  should  give  a  curve  rising  to  a  maximum ;  the 
second  branch  of  the  experimental  curve  represents  part  of  this  ideal 
curve.  The  existence  of  two  forms  of  phenol  is  in  accord  with  the 
observations  of  Tammann  (Krystallisieren  uud  Schmelzen,  1903,  308), 
who  gave  the  m.  p.  of  the  unstable  form  of  phenol  as  about  30° ;  the 
authors'  results  lead  to  the  value  10—20°.  T.  H.  P. 

Chlorinating  Action  of  Phosphorus  Pentachloride  and  the 
Action  of  Thionyl  Chloride  on  Carbonyl  Compounds.  Paul 
HoERiNGandF.  Baum  (Ber.,  1908,  41,  1914— 1918).— When  boiled 
with  a  mixture  of  phosphorus  tri-  and  penta-chlorides,  wosafrole  is 
converted  into  dizsosafrole  (Angeli  and  Mola,  Abstr.,  1895, 
i,  24).  Dibromo-  and  tribromo-isosafrole,  on  the  other  hand,  when 
heated  with  phosphorus  pentachloride,  form  mixtures  of  stereoisomeric 
dichlorides,  which  are  separated  only  partly  and  with  difficulty. 
From  dibromoisosafrole  there  is  obtained  a  dichloride,  Cj^HgO^ClgBrg, 
m.  p.  97 — 99°,  and  from  the  tribromo-compound  a  crystalline  mixture, 
m.  p.  134 — 145°,  from  which  was  isolated  a  dichloride,  CjQH^O^ClgBrg, 
m.  p.  173-5— 174-5°,  or  in  one  case  176—177°.  This  is  stable 
towards  water,  but  when  heated  gently  with  sodium  ethoxide  yields  a 
crystalline  product,  m.  p.  90 — 90*5°,  containing  only  1  atom  of  chlorine, 

n  n  2 
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and  when  boiled  with  sodium  acetate  in  glacial  acetic  acid  solution  is 
converted  into  an  acetate^  which,  on  hydrolysis  with  alcoholic  potassium 

hydroxide,  forms  tribromoisosafrole  oxide,  CH202^CgBr3'CH<^^  j 

hence  the  addition  of  chlorine  must  have  taken  place  at  the  ethylene 
linking  in  the  propenyl  side-chain  of  the  isosafrole.  In  agreement 
with  this,  it  is  fouud  that  the  action  of  phosphorus  pentabromide  on 
di-  and  tri-bromoisosafrole  leads  to  the  formation  of  the  dibromides, 
which  are  obtained  also  by  direct  addition  of  bromine. 

Piperonal  dichloride  is  formed  by  the  actiou  of  thionyl  chloride  on 
piperonal,  and,  when  heated  with  phosphorus  pentachloride  at 
no — 120°,  yields  dichloropiperonal  dichloride,  b.  p.  163°/18  mm. 
(compare  Barger,  Trans.,  1908,  41,  1768).  An  attempt  to  found  on 
this  a  general  method  of  preparing  dichlorides  by  the  action  of 
thionyl  chloride  on  aldehydes  was  unsuccessful.  Benzaldehyde, 
treated  with  thionyl  chloride,  yields  benzyl  chloride  almost  quanti- 
tatively ;  salicylaldehyde  reacts  with  thionyl  chloride  or  phosphorus 
pentachloride,  forming  disalicylide ;  anisaldehyde  under  similar  con- 
ditions yields  an  unstable  product,  b.  p.  125 — 130714:  mm.,  which 
could  not  be  purified  ;  acetaldehyde  and  paraldehyde  yield  a  mixture 
of  productis,  b.  p.  118 — 125°,  whilst  acetone  reacts  energetically 
with  thionyl  chloride,  forming  a  product  which  decomposes  on  dis- 
tillation and  does  not  contain  even  traces  of  dichloropropane. 

G.  Y. 

Derivatives  of  Diphenylene  Oxide.  Walther  Borsche  and 
W.  BoTHE  {Ber.,  1908,  41,  1940— 1944).— Although  Galewsky 
(Abstr.,  1891,  1234)  was  unable  to  obtain  a  mononitro-derivative 
of  diphenylene  oxide,  the  authors  have  prepared  i.-nitrodiphenylene 

C  H 

oxide f  0<^\^^         ,  by    warming   a   glacial  acetic  acid   solution  of 

diphenylene  oxide  with  nitric  acid,  D  1*52.  It  crystallises  from 
acetic  acid  in  yellow,  silky  needles,  m.  p.  181 — 182°.  On  reduction 
with  tin  and  hydrochloric  acid,  it  yields  A:-aminodiphenylene  oxidej 
m.  p.  94°.  The  hydrochloride,  decomp.  220°,  the  stannichloride,  the 
diacetyl  derivative,  colourless  needles,  m.  p.  83°,  and  the  benzoylamino- 
derivative,  m.  p.  201°,  are  described.  When  the  diazo-chloride  is 
stined  into  a  solution  of  sodium  sulphide  and  sodium  hydroxide, 
sodium  diphenylene-oxide-azosulphonate,  CjgH^O'JSTg'SOgNa,  separates  in 
yellow  crystals.  On  acidification  with  acetic  acid  and  treatment 
with  zinc  dust,  sodium  diphenylene-oxide-hydrazinesulphonate  is  formed, 
which  on  boiling  with  hydrochloric  acid  yields  hydrazinodiphenylene 
oxide,  CigH^f^ONg,  in  leaflets,  m.  p.  152°.  The  hydrochloride  has 
m.  p.  225°.  The  chloride  of  diazodiphenylene  oxide  is  not  decomposed  by 
boiling  a  solution  with  concentrated  sulphuric  acid ;  with  phenol  it 
forms  phenolazodiphenylene  oxide,  reddish-brown  crystals,  m.  p.  199°, 
and  suffers  the  usual  Sandmeyer  decomposition,  by  means  of  which 
is  obtained  i-iododiphenylene  oxide,  yellow  leaflets,  m.  p.  182°,  and  the 

nitrile,  0<[ '^^        ,  colourless  needles,  m.  p.  120°,  which  on  hydrolysis 
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furnishes  diphenyUne-oxide-^-carloxylic  acid,  colourless  needles,  m.  p. 
266°.  This  is  also  formed  by  treating  acetyldiphenylene  oxide 
(Galewsky,    loo.   cit.)  with    sodium   hypochlorite.     Benzoyldiphenylene 

C  H 

oxide,  0<^  I  ^    ■*     ,  obtained  from  diphenylene  oxide  by  treatment  with 

CgUgDZ 

benzoyl  chloride  and  aluminium  chloride,  forms  white  needles,  m.  p. 
167 — 168°,  and  gives  an  oxime,  m.  p.^  234 — 235,  the  benzoyl 
derivative  of  which  has  m.  p.  246°.  J.  C.  C. 

Hydrogenation  of  Polyphenols.  Paul  Sabatier  and  Alphonse 
Majlu^  [Compt.  rend.,  1908,  146,  1193— 1196).— The  authors  have 
applied  Sabatier  and  Senderens'  method  of  hydrogenation  by  means 
of  finely-divided  nickel  to  quinol,  catechol,  and  pyrogallol.  At 
160 — 170°,  quinol  yields  a  mixture  of  phenol,  c^/c^ohexanol,  and 
cis-  and  /r«ns-c?/c^ohexane-l  :  4-diols.  At  130°,  the  cts-compound  is 
obtained  exclusively.  Catechol  gives  c\s-cjc\ohexane-l  :  2-diol,  rhombic 
crystals,  m.  p.  75 — 76°,  b.  p.  about  225°.  Pyrogallol  is  converted 
into  cjc\okexane-l  :  2  :  ^-triol,  tabular  crystals,  m.  p.  67°.  No  definite 
product  could  be  obtained  from  resorcinol,  although  a  very  small 
amount  of  a  substance,  m.  p.  65°,  was  isolated,  which  was  probably 
ciVc^/c^ohexane-l  :  3-diol.  J.  C.  0. 

Melting  Point  of  Resorcinol.  Charles  T.  Bennett  {Pharm.  J., 
1908,  [iv],  26,  758). — After  repeated  crystallisation  from  benzene, 
resorcinol  has  m.  p.  110°,  although  higher  figures  (up  to  119°)  are 
given  in  the  literature.  The  sample  was  pure  as  estimated  by 
Richard's  method  (titration  with  iV75-iodine),  and  contained  neither 
catechol  nor  quinol.  J.  C.  C. 

Guaiacylphosphoric  Acids.  Victor  Auger  and  P.  Dupuis  {Compt. 
rend.,  1908,  146,  1151 — 1153). — The  authors  have  prepared  mono- 
and  di-guaiacylphosphoric  acids  by  the  following  three  methods : 
(1)  by  boiling  guaiacol  with  phosphoryl  chloride,  and  hydrolysing 
the  resulting  guaiacylphosphoryl  dichloride  and  diguaiacylphosphoryl 
chloride ;  (2)  by  treating  a  mixture  of  guaiacol  and  pyridine  in  the 
cold  with  phosphoryl  chloride,  and  decomposing  the  pyridine  salt  with 
alkali  (especially  suitable  for  the  preparation  of  diguaiacylphosphoric 
acid),  and  (3)  by  hydrolysing  guaiacol  phosphate  with  the  calculated 
amount  of  alcoholic  soda.     Guaiacylphosphoiyl  dichloride, 

OMe-CeH^-O-POClg 
is  a  colourless  oil,  b.  p.  178 — 180°/30  mm.,  readily  hydrolysed  to 
monoguaiacylpJiosphoric  acid,  slender,  deliquescent  needles,  m.  p.  94°. 
The  alkali  salts  are  soluble  in  water,  and  the  salts  of  the  alkaline 
earths  and  of  the  heavy  metals  are  insoluble  ;  the  sodium,  calcium,  and 
copper  salts  are  described.     Diguaiacylphosphoryl  chloride, 

(OMe-C^H4-0)2POCl, 
is  a  colourless  oil,  b.  p.  258°/15  mm.,  slowly  hydrolysed  by  water  to 
diguaiacylphosphoric  acid,  colourless  tablets,  m.  p.  97°.  The  sodium, 
calcium,  and  copper  salts  are  described.  The  two  latter  are  soluble  in 
water,  and  may  be  used  for  the  separation  of  mono-  and  di-guaiacyl- 
phosphoric  acids,   as    the  corresponding  salts  of   the    mono-acid  are 
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insoluble.  The  authors  find  that  when  guaiacol  is  heated  with 
phosphoryl  chloride  and  excess  of  pyridine,  the  methyl  group  is 
eliminated  with  formation  of  catechol.  J.  C.  C. 

Tautomerism.  IV.  Paul  Rabe  {Annalen,  1908,  360,  289—298. 
Compare  Abstr.,  1906,  i,  89). — The  author  finds  that  ethyl  methyl- 
c?/cZohexenonedicarbo^ylate  exists  in  two  desmotropic  modifications, 
namely,  a  solid  enolic  form  (1)  and  an  oily  ketonic  form  (II) : 

'""2\c(C02Et):C(OH)'^^^'  ^^2\cH(C02Et)— co-^'^^- 

(I.)  (11.) 

Both  modifications  distil  at  the  same  temperature  (200°/ 17  mm.), 

but  do  not  yield  an  identical  distillate  ;  in  each  case  about  20%  of  the 

one  being  converted   into  the  other.     This  is  the   first  proof   of  the 

existence  of  two  desmotropic  forms  in  a  state  of  vapour. 

[With  David  Spence  and  Richard  Ehrenstein.] — 1 -Methyl- A^-ct/c/o- 
hexen-3-one-4 : 6-dicarboxylate  is  obtained  as  an  oil  when  ethyl 
l-methylc?/c/ohexan-l-ol-3-one-4  :  6-dicarboxylate  is  allowed  to  remain 
for  two  days  in  contact  with  hydrogen  chloride  in  ethereal  solution. 
After  several  days,  crystals  of  the  enolic  form,  m.  p.  72°,  separate,  the 
residual  oil  consisting  of  the  ketonic  form.  This  has  Df  1-1687, 
n^  1'4885;  it  is  almost  completely  transformed  into  the  enolic  form 
by  contact  with  piperidine  or  tripropylamine.  Both  modifications  give 
a  sodium  salt,  which,  however,  regenerates  the  enolic  form.  The  same 
p-nitrophenylhydrazone,  m.  p.  165°,  and  semicarbazone,  m.  p.  162 — 164° 
(decomp.),  were  obtained  from  both  the  enolic  and  ketonic  tautoraerides. 

J.  C.  C. 

The  Action  of  Aluminium  Chloride  on  Phenyl  Mercaptan. 
J.  J.  B.  Deuss  (Bee.  trav.  Chim.,  1908,  27,  145— 148).— The  addition 
of  an  excess  of  aluminium  chloride  to  phenyl  mercaptan,  dissolved  in 
large  excess  of  light  petroleum,  results  in  the  formation  of  diphenyl 
sulphide  and  diphenylene  disulphide.  Hydrogen  sulphide  is  evolved 
together  with  a  small  quantity  of  hydrogen  chloride.  W.  0.  W. 

Transformations  of  c^/cZoButyldimethylcarbinol.  II.  Nicolai  M. 
KiJNER  (/.  Russ.  Phijs.  Chern.  Soc,  1908,  40,  676—698.  Compare 
Abstr.,  1905,  i,  772). — The  author  has  examined  further  the  hydro- 
carbon CkHj2,  b.  p.  100 — 102°  {loc.  cit.),  and  finds  it  to  be  identical 
with  Renard's  heptine  and  with  the  hydrocarbon  obtained  by 
Maquenne  from  perseitol  (Abstr.,  1893,  i,  635).     The  constitution  of  this 

hydrocarbon  is  probably  CHo<C^TT^  U,;r  ' 

Cxi^'CMe 

The  action  of  oxalic  acid  on  cyc^obutyldimethylcarbinol  yields,  besides 

the  hydrocarbon  CyHjgj  a  primary  alcohol^ 

CH2<^^2>cH-CHMe-CH2-OH, 

b.  p.  157°/773  mm.,  m.  p.  2^—28°,  Df  0-9057,  n^^  1-4489,  molecular 
refraction  33-75  (calc.  for  cyclic  alcohol,  3374).  Its  phe7iylurethane, 
NHPh'CO'OC^Hjg,  crystallises  from  light  petroleum  in  long  needles, 
m.  p.  88 — 89°    and  its   acetate,  C^Hj^'OAc,   has   b.   p.    171°/751  mm., 
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DJ°  0-9403,  Tip  1'4359.  On  oxidation  with  potassium  dichromate  and 
sulphuric  acid,  it  yields  an  aldehyde,  CgHj^^'CHO,  b.  p.  144°/751  mm., 
Vtf^  0-9072,  D^'  0-8985,  <^^  1-4359,  which  forms  a  semicarbazone, 
CgHii-CHIN-NH-CO-NHg,  m.  p.  188— 189^  and  an  oxime, 
CgHjj'CHINOH,  m.  p.  65°.  The  same  aldehyde  is  obtained  on 
oxidising  c^/c^obutyldimethylcarbinol,  the  oxidation  in  this  case  being 
preceded  by  transformation  into  the  primary  alcohol  described  above. 

The  action  of  hydrobromic  acid  on  this  primary  alcohol  also  yields  a 
hydrocarbon,  C^Hjg,  identical  with  that  obtained  by  the  action  of 
oxalic  acid  on  c^/c^obutyldimethylcarbinol.  The  following  are  the 
physical  characters  of  this  hydrocarbon,  which  vary  slightly  with  the 
source  from  which  it  is  obtained,  probably  owing  to  admixture  with 

the  hydrocarbons  CH2<^^2>CH-CMe:CH2and  C}I^<.^^^>C:CMe^. 

On  treatment  with  concentrated  sulphuric  acid  or  hydriodic  acid,  the 
hydrocarbon  CVHj2  is  reduced  to  the  compound  C^Hj^  (compare 
Maquenne,  loc.  ciL),  b.  p.  94—967755—772  mm.,  I)^«  0-7546— 0-7579, 
9i0  1-4144.  Aschan  (Chemie  der  cdicyhlischen  Verhindungen,  473) 
regards  this  hydrocarbon  C^Hj^  as  possibly  identical  with  1  : 3-di- 
methylcT/cZopentane,  but  the  author  regards  it  as,  more  probably,  a 
mixture  of  1  : 2-dimethylc?/cZopentane  with  a  small  proportion  of 
methylcycZohexane. 

The  union  of  hydrogen  bromide  with  the  compound  C^Hj^  yields  an 
unstable  bromo-derivative,  as  also  does  the  action  of  hydrobromic  acid 
on  the  primary  alcohol  C^Hjg'OH.  The  nitrosochloride,  C^H^^'NOCl, 
prepared  from  the  hydrocarbon  ChtHj^,  has  m.  p.  73 — 75°,  and  the 
dibromide,  Q^H^<fiv^,  m.  p.  115 — 115-5°.  The  hexabromo-derivative, 
m.  p.  134°,  was  also  prepared  (compare  also  Renard,  Abstr.,  1887, 
565;  Maquenne,  Abstr.,  1889,  32,  361;  1892,  1065;  Markownikoff, 
Abstr.,  1904,  i,  384).  T.  H.  P. 


Cholesterol.  Stefan  Minovici  {Ber.,  1908,  41,  1561— 1565).— A 
study  of  the  action  of  sulphuric  and  hydrochloric  acids  on  cholesterol 
(compare  Mauthner,  Abstr.,  1906,  i,  579).  Gradual  addition  of 
concentrated  hydrochloric  acid  to  cholesterol  in  boiling  alcoholic 
solution  leads  to  the  formation  of  cholesteryl  ether,  {Q.^^H^^.fi  or 
(02711^5)20,  which  crystallises  in  yellow  needles,  m.  p.  745°,  forms 
a  viscid  additive  compound  with  bromine,  gives  a  yellow,  fluorescent 
coloration  with  concentrated  hydrochloric  acid,  and  is  isomeric  with 
Mauthner  and  Suida's  ether  (Abstr.,  1896,  i,  425). 

When  heated  on  the  water-bath  with  equal  volumes  of  concentrated 
sulphuric  acid  and  water,  cholesterol  yields  (a)  a  cholesteryl  ether, 
which  forms  white  crystals,  m.  p.  201°,  gives  a  yellow  coloration,  and 
fluorescence  with  concentrated  sulphuric  acid,  and  is  considered  to  be 
isomeric  with  the  preceding  ether  and  Mauthner  and  Suida's  ether  ; 
it  forms  a  tetrabromide,  (C27H43Br2)20  or  (02^1145  Br2)20,  crystallising 
in  needles,  m.  p.  174*5°  (decomp.).  (6)  The  cholesteryl  ether,  m.  p. 
74*5° ;  and  (c)  a  substance,  which  crystallises  in  spangles,  m.  p. 
135 — 136°,  and  appears  to  form  cholesterol  on  repeated 
recrystallisation.  G.  Y. 
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Cholesterol,  Cholic  Acid,  and  a  Common  Degradation 
Product  of  the  Same.  Hugo  Schrotter,  Richard  Weitzenbock, 
and  Reinhold  Witt  (i/on«^s7^.,  1908,  29,  245—254). — Both  cholesterol 
and  cholic  acid,  when  heated  with  concentrated  sulphuric  acid  in  the 
presence  of  a  small  quantity  of  mercury,  y^eld  a  mixture  of  acids, 
which  when  treated  with  strong  nitric  acid  yields  rhizocholic  acidy 
CsHgO^.,  crystallising  in  small,  white  needles,  m.  p.  228 — 230° ;  the 
silver  salt,  CgHgO^A-gg,  is  a  white  precipitate  ;  the  barium  and  calcium 
salts  are  more  soluble  in  cold  than  in  hot  water. 

Since  the  acid  is  so  stable  towards  concentrated  sulphuric  acid  and 
nitric  acid,  the  three  carboxylic  groups  are  evidently  attached  to  three 
different  carbon  atoms.  It  is  therefore  suggested  that  the  acid  is  a 
hydroxyci/c^opentadienetricarboxylic    acid     having     the     composition 

rvTT  M  nTT//-t/-k^xTx^^'^^2^  >  ^^®  position  of  the  ethylene  linking  and 
Uxl  •  L- •  0x1(002  tl ) 

of  the  hydroxyl  group  is  still  uncertain.     Since  this  carbon  nucleus 

is  characteristic  of  terpenes  and  camphenes,  it  is  concluded  that  not 

only  do  cholesterol  and  cholic  acid  have  a  similar  structure,  but  are 

also  connected  with  the  terpenes.  W.  H.  G. 

Non-hydrolysable  Constituents  of  Cacao  Butter.  Hermann 
Matthes  and  0.  Rohdich  {Ber.,  1908,  41,  1591— 1592).— The  two 
phytosterols,  obtained  previously  from  cacao  butter  (this  vol.,  i,  199), 
are  best  prepared  from  crude  phytosterol  acetate  ;  this  is  brominated 
in  glacial  acetic  acid  solution,  and  the  bromides  separated,  reduced, 
and  hydrolysed.  Phytosterol  acetate  tetrabromide  yields  phytosterol, 
which  crystallises  in  monoclinic  leaflets,  m.  p.  162 — 163°  (stigmasterol, 
m.  p.  146° :  loc.  cit.).  Phytosterol  acetate  dibromide  yields  phyto- 
sterol, which  forms  doubly  refracting,  hexagonal  crystals,  m.  p.  139° 
(135—136°  :  loc.  cit). 

Phytosterol  and  a  yellow,  unsaturated  oil  with  a  pleasant  odour  are 
obtained  on  hydrolysis  of  the  fat  extracted  from  cacao  shells  by  light, 
petroleum.  G.  Y 

Hydrogenation  of  c^/c^oButanecarboxylic  Acid.  Nicolai 
M.  Kijner  (/.  Euss.  Phys.  Chem.  Soc,  1908,  40,  673— 676).— In 
order  to  throw  light  on  the  formation  of  a  5 -carbon  atom  ring 
compound  from  c?/c^obutyldimethylcarbinol  by  the  action  of  hydriodic 
acid  (compare  Abstr.,  1905,  i,  772),  the  author  has  investigated  the 
action  of  hydriodic  acid  (D  1*96)  on  c^/c^obutanecarboxylic  acid. 
When  these  compounds  are  heated  together  in  a  sealed  tube  at 
200 — 210°  for  nine  hours,  the  products  obtained  are  :  (1)  a  small  quan- 
tity of  a  substance,  b.  p.  about  150°,  having  a  hydrocarbon-like  odour;  (2) 
»i-valeric  acid,  which  represents  the  main  product.  The  hydrogenation 
of  cyc^obutanecarboxylic  acid  thus  differs  from  that  of  cyclohutyl- 
dimethylcarbinol  in  that  it  leads  merely  to  the  breaking  of  the  tetra- 
methylene  ring  at  a  position  adjacent  to  the  carboxyl  group  with 
formation  of  an  open-chain  compound.  T.  H.  P. 

The  Six  Dinitrobenzoic  Acids.  H.  A.  Sirks  (Eec.  trav.  Chim., 
1908,  27,  207 — 250). — This  paper  consists  chiefly  of  work  already 
published  (compare  Abstr.,  1907,  i,  131).     Full  details  are  given  of 
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the  preparation  of  the  dinitrotoluenes  and  the  corresponding  dinitro- 
benzoic  acids.  Determinations  of  the  constants  of  dissociation  and 
esterification  disclose  the  fact  that  these  acids  may  be  divided  into  two 
classes.  The  first  includes  the  two  acids  in  which  a  nitro-group  does 
not  adjoin  the  carboxyl  group ;  these  are  only  slightly  dissociated  in 
solution,  and  show  a  comparatively  high  value  for  the  esterification 
constant.  The  four  remaining  acids,  however,  are  much  more  highly 
dissociated,  and  exhibit  correspondingly  small  values  for  the  esterifi- 
cation constant. 

A  description  and  sketch  is  given  of  an  apparatus  suitable  for  the 
extraction  of  large  quantities  of  liquid  by  means  of  ether. 

W.  0.  w. 

Chloromethyl  Sulphate.  II.  Action  on  Amino-groups. 
Josef  Houben  and  Hans  R.  Arnold  {Ber.,  1908,  41,  1565 — 1580. 
Compare  Abstr.,  1907,  i,  1000). — The  action  of  water  on  chloromethyl 
sulphate,  CH2Cl*S04Me,  was  found  previously  to  lead  to  the  form- 
ation of  methylsulphuric  acid,  formaldehyde,  and  hydrogen  chloride; 
from  this  it  appears  that  the  chloromethyl  is  more  reactive  than  the 
methyl  group.  Hence  it  was  to  be  expected  that  the  employment  of 
chloromethyl  sulphate  as  a  methylating  agent  would  lead  to  the 
formation  of  chloromethyl  derivatives.  This  has  been  realised  in  the 
case  of  the  three  aminobenzoic  acids.  Anthranilic  acid  and  chloro- 
methyl sulphate  form  the  methosulphate  of  chloromethylanthranilic 
acid,  C02H-CgH4-]SrH-CH2Cl,HMeS04,  which  readily  loses  hydrogen 
chloride,  forming  the  methosulphate  of  methyleneanthranilic  acid, 
C02H-C6H4-N:CH2,HMeS04  (Mehner,  Abstr.,  1901,  i,  470;  1902,  i, 
67(5).  The  methyleneanthranilic  acid,  when  liberated,  rapidly 
polymerises,  hence  the  yield  of  cyanomethylanthranilic  acid  formed 
from  it  by  the  action  of  potassium  cyanide  and  hydrogen  chloride  is 
the  less  the  longer  the  methylene  acid  has  been  in  the  free  state. 
m-  and  jo- Aminobenzoic  acids  behave  in  the  same  manner  as  the 
o-amino-acid. 

The  action  of  chloromethyl  sulphate  on  methylanthranilic  acid 
leads  to  the  formation  of  a  substance,  which  is  probably  methyUnehis- 
methyldianthranilic  acid,  CH2(NMe*CgH4*C02H)2,  and  must  be  formed 
by  loss  of  hydrogen  chloride  from  a  mol.  of  methyl  chloromethyl- 
anthranilic acid,  C02H*CgH4'NMe*CH2Cl,  and  a  mol.  of  unchanged 
methylanthranilic  acid,  NHMe-CgH^'COgH. 

The  action  of  chloromethyl  sulphate  on  ammonia  and  substituted 
ammonias  has  also  been  studied.  Whilst  the  action  of  chloromethyl 
sulphate  on  ammonia  leads  to  the  formation  of  methylamine 
hydrochloride,  hexamethylenetetramine,  and  ammonium  sulphate, 
diethylamine  yields  tetraethylmethylenediamine  or,  under  special 
conditions,  chloromethyldiethylamine.  Primary  and  secondary 
aromatic  amines  react  similarly,  forming  derivatives  of  methylene- 
diamine. 

The  following  substances  are  new  : 

Methyleneanthranilic  acid,  (COgH'CgH^'NICHg)^?  is  obtained  as  a 
golden-yellow  powder,  which  darkens  at  190°,  m.  p.  210°,  is  soluble 
in  acids  or  alkalis,  and  yields  a  green  copper ^  white  ferrous^  and  dark 
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brown  ferric  salt.  When  treated  with  concentrated  alcoholic 
hydrogen  chloride,  the  acid  yields  an  unstable  'product,  which  may  be 
its  hydrochloride  or  chloromethylanthranilic  acid. 

Chloromethyl  sulphate  and  methyl  anthranilate  yield  a  suhstance, 
which  is  probably  the  methyl  ester  of  the  polymeric  methylene- 
anthranilic  acid,  and  on  reduction  with  zinc  and  hydrochloric  acid 
forms  polymeric  methyleneanthranilic  acid  together  with  traces  of 
methylanthranilic  acid. 

^-Melhyleneaminohenzoic  acid,  (CgH^OgN)^.  is  obtained  as  a  white 
precipitate,  darkening  at  220°,  decomp.  250°,  and  absorbs  hydrogen 
chloride,  forming  a  brown,  deliquescent  acid^  which  may  be  p-ch\ovo- 
methylaminobenzoic  acid.     ^i-Cyanomethijlaminobenzoic  acid, 

CN-CHg-NH-CgH.-CO^H, 
prepared  together  with  a  small  amount  of  a  substance,  crystallising 
in  white  needles,  ra.  p.  225°,  from  /?-aminobenzoic  acid,  formaldehyde, 
and  hydrogen  cyanide,  or  in  small  amounts  by  adding  potassium 
cyanide  to  ^^-methyleneaminobenzoic  acid  dissolved  in  dilute  hydro- 
chloric acid,  forms  a  white,  crystalline  powder,  m.  p.  177°  (decomp.). 

Td-Methyleneaminohenzoic  acid,  {G^^O^)n)  is  obtained  as  a 
yellowish-brown  powder,  decomp,  260°,  which  absorbs  hydrogen 
chloride,  forming  an  unstable,  reddish-brown  product. 

m-Cyanomethylaminobenzoicacid,  CgtlgOgNg,  prepared  from  «i-amino- 
benzoic  acid,  crystallises  in  yellowish-brown  leaflets,  m.  p.  193°.  The 
product,  obtained  in  small  amount  by  the  action  of  potassium 
cyanide  and  hydrochloric  acid  on  m-methyleneaminobenzoic  acid,  has 
m.  p.  182°. 

Chloromethyldiethylamine,  NEto'CHgCl,  prepared  by  the  action 
of  chloromethyl  sulphate  on  diethylamine  at  low  temperatures, 
is  unstable  and  can  be  isolated  only  as  the  platinichloride, 

C,oH,,N,Cl3Pt. 

Tetraphenyhnethylenediamine,  CggHggNg,  prepared  from  chloromethyl 
sulphate  and  diphenylamine,  forms  an  unstable,  white,  crystalline  mass, 
m.  p.  82 — 85°,  is  soluble  in  concentrated  acids,  and  gives  with  nitrous 
acid  a  green  oil  dissolving  to  a  bluish-green  solution  in  ether. 

s-Biphenyldiethyhnethylenediamine,  CH5,(NPhEt)2,  prepared  from 
ethylaniline,  crystallises  from  acetone  in  leaflets,  m.  p.  145°. 

I)i-ip-bromo-s-diphenylr)iethyl*nediamine,  C}l^(^il'C^^H^Br).^,  from  p- 
bromo  aniline,  crystallises  in  white  leaflets,  m.  p.  181°  (decomp.)  ; 
the    sulphate,  CjgHj^NgBrgjSO^,  rhombic  plates. 

The  di-m-bronio  compound  forms  leaflets,  m.  p.  135°.  2  :  2'-Dinitro- 
s-di--p-tolylmethylenediami7ie  CH2(NH'C^;Tl3Me*N0.2).2,  from  2-nitro-p- 
toluidine,  crystallises  in  brown  needles,  m.  p.  207°;  the  sulphate 
forms  yellowish-white  needles.  These  derivatives  of  methylene- 
diamine,  when  heated  with  sulphuric  acid,  yield  formaldehyde  anii  the 
corresponding  amines.  G.  Y, 

Separation  of  Hippuric  Acid  from  Uriqe.  Herbert  E.  Roaf 
(Bio.- C hem.  J.,  1908,  3,  185— 187).— To  each  litre  of  herbivorous 
urine,  250  grams  of  ammonium  sulphate  and  15  c.c.  of  concentrated 
sulphuric  acid  are  added.  The  hippuric  acid  then  crystallises  out 
readily,  and  with  a  comparatively  small  amount  of  adherent  urinary 
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pigment.  This  can  be  removed  by  recrystallisation  after  boiling 
with  animal  charcoal.  W.  D.  H. 

Bisbenzoyl  Cyanide.  Otto  Diels  and  Albert  Pillow  {Ber., 
1908,  41,  1893 — 1901). — A  substance  having  the  composition  of 
benzoyl  cyanide,  but  not  identical  with  it  or  with  trisbenzoyl  cyanide, 
which  was  obtained  by  Wache  (Abstr.,  1889,  681)  by  the  action  of 
sodium  on  benzoyl  cyanide,  and  by  Claisen  (Abstr.,  1898,  i,  423)  by 
treating  benzoyl  chloride  with  hydrogen  cyanide  in  presence  of 
pyridine,  is  now  found  to  be  bisbenzoyl  cyanide.     It  is  considered  to 

have  the  constitution  CiSI'-CPh<C/^^CPh-NC,  because  (1)  it  does  not 

give  ketone  reactions.  (2)  When  treated  with  alcoholic  hydrogen 
chloride,  it  forms  an  additive  compound  with  1  mol.  of  water,  whilst 
at  the  same  time  one  cyanogen  group  is  converted  into  a  carbethoxy- 
group ;  the  resulting  ester,  which  is  formulated  as 

C02Et-CPh<Q>CPh-N:CH-0H, 

crystallises  in  prisms,  m.  p.  143 — 144°,  forms  with  phenylcarbimide 
an  additive  compound,  CgjHggO^Ng,  crystallising  in  short  prisms,  m.  p. 
163 — 164°,  and  when  treated  with  alkalis  is  hydrolysed,  yielding 
benzoylformic  acid,  benzamide,  formic  acid,  and  ethyl  alcohol.  (3) 
Treatment    of   bisbenzoyl   cyanide  with   hydriodic   acid  leads   to   the 

formation  of  an  amide,  NH2'C0-CPh<C/-v^CPh-NC,  which  crystallises 

in  rhombic  prisms,  m.  p.  174 — 177°  (decomp.),  cannot  be  converted 
into  the  preceding  ester  by  treatment  with  alcoholic  hydrogen  chloride, 
and  is  hydrolysed  by  alkalis,  yielding  benzoylformamide,  benzoic  acid, 
and  hydrogen  cyanide ;  and  (4)  bisbenzoyl  cyanide  forms  an  amidoxime, 

0H-N:C(NH2)-CPh<^>CPh-NC,  which  crystallises  in  rectangular 

prisms,  m.  p.  181°  (decomp.),  and  on  hydrolysis  yields  benzoic  acid, 
hydrogen  cyanide,  and  henzoylformamidoxime,  C0Ph*C(NH2)iN'0H, 
crystallising  in  quadratic  priyms,  m.  p.  133 — 134°.  When  treated 
successively  with  phosphorus  pentachloride  in  ethereal  solution  aud 
with  ice,  this  undergoes  Beckmann's  transformation,  yielding  benzoyl- 
carbamide.  G.  Y. 

Synthesis  of  Polypeptides.  Emil  Abderhalden  and  Markus 
Guggenheim  {Ber.,  1908,  41,  1991). — In  the  paper  XV  on  the  deriv- 
atives of  2  : 5-di-iodo-/-tyrosine  (this  vol.,  i,  420),  the  figures  should  be 
3  : 5  in  place  of  2  :  5  throughout.  C.  S. 

Liberation  of  Carbon  Monoxide  from  Secondary  and 
Primary  Carboxylic  Acids.  Augustin  Bistrzycki  and  B.  von 
Siemiradzki  {Ber.,  1908,  41,  1665 — 1672.  Compare  Oechsner  de 
Coninck  and  P^aynaud,  Abstr.,  1903,  i,  457,  458). — In  continuation  of 
the  work  previously  published  (Abstr.,  1906,  i,  135),  the  liberation  of 
carbon  monoxide  from  various  secondary  and  primary  carboxylic  acids 
when  heated  with  concentrated  sulphuric  acid  has  been  investigated. 
Most  of  the  secondary  acids  studied,  when  heated  with  sulphuric  acid, 
evolve  roughly  two-thirds  to  three-quarters  of   the   theoretical  amount 
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of  carbon  monoxide,  whilst  the  primary  acids  yield  relatively  far  less 
carbon  monoxide.  As  a  rule,  the  stability  of  the  normal  primary 
acids  decreases  with  an  increase  in  the  number  of  methylene  groups, 
whilst  the  normal  acids  are  more  stable  than  their  isomerides  with 
side-chains. 

The  secondary  acids  investigated  were  dipheny  lace  tic  acid,  tetra- 
nitrodiphenyl acetic  acid,  dibromo-p-hydroxydiphenylacetic  acid, 

C6H2Br2(OH)-CHPh-C02H, 
2  : 5-dimethylhydratropic  acid,  C(5H3Me2'CHMe*C02H,  hexahydro- 
benzoic  acid,  quinic  acid,  and  sulphocamphylic  acid.  The  last  acid  is 
very  stable  towards  sulphuric  acid;  when  camphoric  acid  is  heated 
with  sulphuric  acid  at  200°,  only  slightly  more  than  1  mol.  of  carbon 
monoxide  is  evolved  from  1  mol.  of  the  acid,  showing  that  the  intro- 
duction of  a  sulphonic  group  into  the  acid  radicle  prevents  the  evolution 
of  carbon  monoxide.  The  primary  acids  studied  were  butyric  acid, 
i^obutyric  acid,  a-ethylbutyric  acid,  valeric  acid,  isovaleric  acid,  hexoic 
acid,  and  y-methylvaleric  acid.  W.  H.  G. 

Action  of  Ammonia  and  Amines  on  Cinnamenylacrylic 
[Cinnamylideneacetic]  Acid  and  its  Methyl  Ester.  Adolf 
KiEDEL  (Annalen,  1908,  361,  96 — 108). — Hinrichsen  observed  (Abstr., 
1904,  i,  1012)  that  cinnamylideneacetic  acid  and  its  salts  do  not  react 
with  phosphorus  pentachloride.  This  is  in  agreement  with  Meyer's 
observation  (Abstr.,  1901,  i,  407)  that  acids  with  conjugated  double 
linkings,  if  containing  a  second  negative  group  in  the  8-position  to 
the  carboxyl,  are,  in  general,  incapable  of  forming  acid  chlorides.  The 
present  author  has  found  that  methyl  cinnamylideneacetate  does 
not  react  with  phosphorus  pentachloride,  but  has  obtained  the  amide 
in  about  an  8%  yield  by  heating  the  methyl  ester  with  alcoholic 
ammonia  at  140 — 160°.  Primary  aliphatic  amines,  and  to  a  very 
small  extent  secondary  amines,  such  as  diethylamine  and  piperidine, 
react  with  methyl  cinnamylideneacetate  in  the  same  manner  as  does 
ammonia.  Primary  aromatic  amines,  on  the  other  hand,  do  not  react 
with  the  ester  when  boiled  in  a  reflux  apparatus,  whilst  at  higher 
temperatures  complete  decomposition  takes  place.  When  heated  with 
cinnamylideneacetic  acid,  aniline  and  o-toluidine  form  salts. 

Ginnamylideneacetamide,  CHPhlCH'CHICH'CO'NHg,  crystallises 
in  yellow  leaflets,  m.  p.  185°,  decolorises  bromine  and  permanganate 
solutions,  and  when  heated  with  acetic  anhydride  in  benzene  solution 
yields  the  acetyl  derivative,  CHPh.'CH-CHICH-CO-NHAc,  crystallis- 
ing in  yellow  leaflets,  m.  p.  177 — 178°.     The  methylamide, 

CHPh:CH-CH:CH-CO-NHMe, 
crystallises  in  white  needles,  m.  p.  157°;  the  ethylamide,  CjgH^gON, 
white  needles,  m.  p.  143 — 144°;  the  propylamide,  Cj^Hj^ON,  white 
needles,  m.  p.  133°;  the  hutylamide,  Ci^HjcjON,  white  crystals,  m.  p. 
119—120°;  t\\Q  diethylamide,  Q^^IL^fii^,  white  crystals,  m.  p.  106°; 
the  piperidide,  CHPhrCH-CHICH-CO-NCgHio,  colourless  leaflets, 
m.  p.  203°  (decomp.). 

The  cinnamylideneacetates  of  the  following  bases  are  described  ; 
the  temperatures  are  melting  points.  Methylamine,  white  needles, 
142 — 143°;    ethylamine,    white    leaflets,     117 — 118°;    propylamine, 


ORGANIC   CHEMISTRY.  537 

white  leaflets,  140°  (decomp.) ;  butylamine,  white  leaflets,  107 — 108°; 
aniline,  greenish-white  needles,  184° ;  o-toluidine,  reddish- white 
needles;  diethylamioe,  crystalline  varnish,  80° ;  piperidine,  white 
prisms,  111°;  guanidine,  yellowish-white  leaflets,  220°.  G.  Y. 

3 : 5-Dinitro-4-hydroxybenzoic  Acid.  Frederic  Eeverdin  {Bull 
Soc.  chim.,  1908,  [iv],  3,  591—593;  Arch.  sci.  jjhys.  nat.,  1908,  25, 
474 — 478). — This  acid,  first  prepared  by  Barth  {Zeit.  Ghem.,  1866, 
647)  by  nitration  of  jt>-hydroxy benzoic  acid,  was  subsequently  obtained 
by  Salkowski  from  chrysanisic  acid  (Abstr.,  1872,  555),  but  the  latter 
investigator  expressed  doubt  as  to  the  identity  of  the  two  acids.  The 
results  of  the  present  work,  undertaken  to  decide  this  point,  show  that 
the  two  are  identical. 

/?-Hydroxybenzoic  acid,  nitrated  by  Earth's  method,  yields  in 
addition  to  3  :  5-dinitro-4-hydroxybenzoicacid,  3-nitro-4-hydroxybenzoic 
acid  and  2  :  4-dinitrophenol.  The  ethyl  ester  of  the  dinitro-acid  can 
be  obtained  by  direct  nitration  of  ethyl  p-hydroxybenzoate.  The 
methyl  ester,  m.  p.  115 — 116°,  similarly  obtained,  crystallises  in 
colourless,  prismatic  needles,  and  is  readily  hydrolysed  by  ebullition 
with  sodium  carbonate  solution.  The  dinitro-acid  itself  is  best 
obtained  by  nitrating  ;9-hydroxy benzoic  acid  dissolved  in  sulphuric 
acid  and  kept  at  0°,  with  a  mixture  of  equal  parts  of  sulphuric  acid 
and  nitric  acid  (D  1*52).  "i  :b-DiaminoA-hydroxyhenzoiG  acid, 
m.  p.  205°,  obtained  by  reducing  the  dinitro-acid  with  tin  and  hydro- 
chloric acid,  is  readily  oxidisable.  The  hydrochloride  and  sulphate  are 
crystalline.  T.  A.  H. 

Action  of  Nascent  Hypoiodous  Acid  on  Unsaturated  Acids, 
lodo-lactones.  J.  Bougault  (Ann.  Chim.  Fhys.,  1908,  [viii],  14, 
145 — 183). — The  first  part  of  the  paper  contains  an  epitome  of 
previous  work  (compare  Abstr.,  1905,  i,  9  ;  1906,  i,  848  ;  1908,  i,  179, 
269).  A  number  of  new  iodo-lactones  are  described;  these  have 
been  obtained  by  the  action  of  mercuric  oxide  and  iodine  on  /Sy-  or 
y8-unsaturated  acids. 

aa-Dimethyl-A'3-pentenoic  acid  yields  the  lactone  of  ft-iodo-y -hydroxy - 

aa-dirnethylvaleric    acid^    CHI<C[pTTTy|  ^0,  m.  p.  86°,  a  colourless, 

crystalline,    neutral     substance     having     a    camphoraceous     odour. 
aa-Dimethylisocrotonic  acid   forms    the    lactone    of   ^-iodo -y -hydroxy - 

aa- dimethylbutyryic  acid,  CJll<^^^  ^  >>00,  a  yellow    liquid,    which, 

like  the  preceding  lactone,  has  a  camphoraceous  odour  and  is  decom- 
posed on  boiling  with  aqueous  sodium  hydroxide. 

The  lactone  of  ^-i^do-y-hydroxyhexoic  acid,  CHK^p-rj^  __^0,  pre- 
pared from  A*-hydrosorbic  acid,  is  a  thick,  yellow  liquid,  decomposing 
when  distilled  under  atmospheric  pressure.  Fittig's  a-hydropiperic 
acid  furnishes  the  lactone   of   p-iodo-y-hydroxy-8-3  :  ^-methylenedioxy- 

OHI'CH 

plienylvaleric     acid,    CH202lCgH3-CH2*CH<[  i     ^ ,  yellow    crys- 

tals,    m.    p.    104°.     Aqueous   sodium   hydroxide    converts    this   into 


538  ABSTRACTS  OF   CHEMICAL  PAPERS. 

the  y-ketonic  acid,  CHaOgiC^^Hg-CHg-CO-CHg-CHg-COgH,  whilst 
ammonium  sulphite  transforms  it  into  the  ammonium  salt  of  a  new 

sulphonic    acid,    CH,0„:C6H3'CHg'CH<Q^^^^3^-^^>CHg,     which 

crystallises  from  hot  water  in  glistening  plates.  The  corresponding 
barium  salt  crystallises  with  2H2O,  and,  when  oxidised  by  potassium 
permanganate,  furnishes  piperonylic  acid,  homopiperonylic  acid,  and 
methylenedioxyphenylglyoxylic  acid. 

The  lactone  of  ^-iodo-y-hydroxy-S-phenylvaleric  acid, 

CH2Ph-CH<^^^J>CH2, 

forms  yellow  crystals,  m.  p.  83°,  and  is  prepared  from  hydrocinnamyl- 
ideneacetic  acid.  Sodium  hydroxide  transforms  it  into  the  corre- 
sponding y-ketonic  acid,  and  in  its  behaviour  with  ammonium  sulphite 
it  resembles  the  preceding  lactone.  The  barium  salt  has  the  com- 
position (CjjHjj02S03)2Ba,3H20.  Phenyh'socrotonic  acid  is  the  starting 
point  for  the  preparation  of  the  lactone  of  ji-iodo-y-hydroxy-y-phenyl- 

butyric  acid,  CIlFh<C^^^^^ClI^,m.  p.  116°.     This  compound  differs 

from  the  two  foregoing  lactones  in  its  behaviour  towards  sodium 
hydroxide  and  ammonium  sulphite.     The  lactone  of  (S-iodo-y-hydroxy- 

ahdiphenylvaleric    acid,  CHgPh'ClK^Q.pQ^CHPh,    yellow  crystals, 

m.  p.  106°,  is  obtained  from  Rebuffat's  hydrophenylcinnamylidene 
acetic  acid.     The  lactone  of  p-iodo-y-hydroxy-y-a7iisylvaleric  acid, 

OMe-C6H,-CH<^^^J>CH2, 

m.  p.  125°,  is  prepared  from  anisyKsocrotonic  acid.  The  lactone 
of  13-iodo-y  hydroxy-ay-dia7iisylbutyric  acid, 

OMe-CgH4-CH<^^Q>CH-C6H4-OMe, 

yellow  crystals,  m.  p.  115°,  is  obtained  from  Fittig's  dianisylpentenoic 
acid. 

The  two  following  iodo-lactones  are  obtained  from  unsaturated  acids 
of    the    general    formula  CHR:CH-CH2-CH2-C02H.     The  lactone   of 

y-iodo-S-hydroxyvaleric  acid,  OHK^prr^ ^^CO,  is  a  liquid,  becom- 
ing brown  on  exposure  and  decomposing  when  distilled.  The  lactone 
of   y-iodo-h  hydroxy -^-j^henylvaleric  acid,  CHI<C.pTTpu.Q!x^CO,  forms 

yellow  crystals,  m.  p.  90°.  Cinnamenyk'socrotonic  acid  yields  the 
lactone  of  ^-iodo-y-hydroxy-f.-plienyl-b.^-hexeiioic  acid, 

CHPh:CH-CH<^™Q>CH2  ; 

this  is  sparingly  soluble  in  alcohol  and  has  m.  p.  125°. 

Anisylpyruvic  acid,  on  partial  reduction  with  sodium  amalgam,  gives 
a-hydroxy-y-phenyKsocrotonic  acid,  CHPh-CH:CH-CH(0H)-C02H. 
This  was  not  isolated,  but  on  treating  an  aqueous  solution  of  its  sodium 
salt  with  iodine  the  lactone  of  ^-iodo-ay-dihydroxy-y-phenylbutyric  acid, 

CHK^pTTpi  .Q^CO,  was  formed.      This  occurs  as  yellow  crystals, 

which    darken  at   125°   and   melt    with   decomposition    at    132°.     It 
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is  much  more  soluble  in  the  ordinary  media  than  the  preceding 
lactones.     Similarly,  a-hydroxy-y-piperonyliBOcrotonic  acid, 

ch202:c6H3-ch:ch-ch(oh)-co2H, 

m.  p.  143^,  iuvnishes  the  lactone  of  (3-iodo-ay-dihyd7'Oxy-y-methyle7iedioxy- 

hutyric  aciVZ,  CH202!CQH3'CH<^<^,p.r!>CH'OH,  small,  yellow  needles, 

m.  p.  150°.  When  anisylidenepyruvic  acid  is  partly  reduced  by  sodium 
amalgam,  a-hydroxy-y-anisyli^ocrotonic  acid, 

dMe-C6H4-CH:CH-CH(OH)-C02H, 
m.  p.   145°,  is  obtained  together  with  a-hydroxy-y-anisylhutyric  acid, 
OMe-C6H4-CH2-CH2-CH(OH)-C02H,   m.    p.    116—117°.     The  former 
acid  readily  yields  the  lactone  of  ^-iodo-ay-dihydroxy-y-anisylhutyric  acid, 

0Me-C(.H4-CH<Q^^CH-0H,  m.  p.  122°.     Oinnamylidenepyruvic 

acid  can  be  reduced  to  a-hydroxy-y-cinna7nenyl\s,ocrotonic  acid, 

CHPh:CH'CH:CH-CH(0H)-C02H, 
the  sodium  salt  of  which  reacts   readily  with  iodine  to  form  yellow 
crystals  of  the  lactone  of  ^-iodo-(xy-dihydroxy-(.-phenyl-l^^-hexenoic  acid, 

CHPh:CH-CH<^^J^>CH-OH,  m.  p.  122°. 

The  following  j8y-unsaturated  acids  having  a  ketonic  group  in  the 
a-position  cannot  be  made  to  yield  iodo-lactones  :  'piperonylidene- 
pyruvic  acid,  CH202lO^H3'CH!CH.*CO*C02H,  m.  p.  161°;  anisylidene- 
pyruvic acid,  OMe'C^jH^'CHICH'CO'COgH,  m.  p.  \3l° ;  fur  fury  lidene- 
pyruvic  acid,  C^H^O'CHICH'CO'COgH,  m.  p.  111°;  ^-niethoxyhydr- 
atropylidenepyruvic  acid,  OMe'CgH^'OHMe'CHICH'CO'COgH,  m.  p. 
180^.  W.  0,  W. 

Nitrobenzoylbenzoic  Acids.  J.  Rainer  {Monatsh.,  1908,  29, 
]77_180).— The  compound  obtained  by  Lang  (Abstr.,  1905,  i,  895) 
by  adding  o-benzoylbenzoic  acid  to  nitric  acid  (1"52),  and  described  as 
being  identical  with  Kliegl's  ^-nitro-o-benzoylbenzoic  acid  (Abstr., 
1905,  i,  187),  is  shown  to  be  3'-nitro-o-benzoylbenzoic  acid, 

(compare  Easier  Chemische  Fabrik,  Abstr.,  1904,  i,  512).  A  com- 
pound was  obtained  in  the  preparation  of  ^?-nitro-o-benzoylbenzoicacid 
by  Kliegl's  method  which  is  probably  m-nitro-o-benzoylbenzoic  acid, 
COPh*CgH3(N02)'C02H ;  it  crystallises  in  rectangular  leaflets,  m.  p. 
212°.  W.  H.  G. 

Reactions  of  Dicarboxylic  Anhydrides  with  Magnesium 
Organic  Compounds.  Josef  Houben  and  AriNold  Hahn  {JBei\, 
1908,  41,  1580— 1588).— The  authors  have  studied  the  action  of 
magnesium  organic  compounds  on  camphoric  anhydride.  As  this 
reaction  takes  place  less  simply  (Komppa,  this  vol.,  i,  352)  than  that 
with  the  anhydrides  of  monocarboxylic  acids  or  with  phthalic 
anhydride,  the  study  has  been  extended  to  other  dicarboxylic 
anhydrides.  It  is  found  that,  whilst  phthalic,  naphthalic,  camphoric, 
and  citraconic  anhydrides  react  readily,  the  last  with  almost  explosive 
violence,  with  magnesium  organic  compounds,  succinic  anhydride 
reacts  with  great  difficulty,  and  to  an  almost  complete  extent  only  in 
boiling  toluene  solution.  With  succinic  anhydride,  the  reaction  leads 
to   the   formation   of   products,   C2H4(CE.2*^H)2,    in    which   the  two 
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carbonyl  oxygen  atoms  are  displaced  each  by  two  alkyl  groups.    Thus 

OR  .PFT.PR  rn  .PTT-rO-.  succinic      anhydride      and 

Y±l2  Y^  ^^2\  V    2  V      ^^    \      magnesium  phenyl  bromide 

I        CMog  0  and  |        CMog  0    yield  tetraphenylbutandiol, 

CH2-CMe-C0/  CH2-CMe-CR2^      ni.  p.    205—206°   (Dilthey 

and  Last,  Abstr.,  1904, 
i,  667).  Camphoric  anhydride,  on  the  other  hand,  forms  isomeric 
campholides  (annexed  formulae),  two  alkyl  groups  being  substituted  for 
only  one  of  the  two  carbonyl  oxygen  atoms. 

aahZ-Tetrahenzylbutan-ah-diol,  OB.'Q{0^n^\'QK^'Qn^'Q{Q^B.^\'OK, 
prepared  from  succinic  anhydride  and  magnesium  benzyl  chloride, 
crystallises  in  needles,  m.  p.  129°,  and  gives  a  red  coloration  with 
concentrated  sulphuric  acid.  The  by-products  of  the  reaction  are 
probably  unsaturated  hydrocarbons  or  benzylated  hydrofurans. 

The  action  of  magnesium  ethyl  bromide  on  succinic  anhydride  leads 
to  the  formation  of  tetraethylhydrofuran,  C^gHg^O,  which  is  obtained 
as  an  oil,  b.  p.  about  80 — 120°/11  mm. 

Camphoric   anhydride   and    magnesium  benzyl  chloride    form   two 

dibenzylcampholides,    CgHj4<^^x_^_2:_£>0,  which  are    separated   by 

means  of  the  sodium  salts  of  the  corresponding  hydroxycampholic 
acids. 

dL-DihenzylhydroxycampholiG  acid,  QO^''Q^^^*Q{Q^YL>j)^'OiH.i  crys- 
tallises in  needles  containing  alcohol  of  crystallisation,  m.  p. 
177 — 178°,  and  is  electrified  when  dried  and  rubbed.  The  sodium 
salt  is  sparingly  soluble ;  the  barium  salt  was  analysed,  a.- Dibenzyl- 
campholide  is  best  prepared  by  boiling  the  acid  with  acetyl  chloride, 
or  by  distillation  of  the  acid  in  a  vacuum  ;  it  forms  prisms,  m.  p.  118°. 

h-Dibenzylliydroxycampholic  acid  crystallises  in  needles,  m.  p.  145°. 
h-Dibenzylcampholide  crystallises  in  needles,  m.  p.  114°.  A  mixture 
of  the  two  dibenzylcampholides  has  m.  p.  about  50°.  The  allocation 
of  the  two  constitutions  requires  further  investigation.  G.  Y. 

Preparation  of  Benzilic  Acid.  Hans  von  Liebig  {Ber.,  1908,  41, 
1644 — 1645). — A  90 — 95%  yield  of  this  acid,  free  from  benzoic  acid, 
and  therefore  much  better  than  that  ordinarily  obtained,  results  when 
100  grams  of  benzil  are  boiled  with  a  50%  aqueous  solution  of  100  grams 
of  potassium  hydroxide  and  200  grams  of  alcohol  for  ten  to  twelve 
minutes ;  the  mass  is  then  left  for  several  hours  before  collecting  the 
salt,  which  is  well  washed  with  alcohol,  then  dissolved  in  cold  water, 
heated  to  boiling,  and  the  benzilic  acid  precipitated  with  sulphuric 
acid.  W.  E. 

Tritancarboxylic  Acids.  Hans  von  Liebig  {Ber.,  1908,  41, 
1645—1648.  Compare  Abstr.,  1905,  i,  781  ;  1907,  i,  45,  930—1045  ; 
this  vol.,  i,  445). — Cooled  sulphuric  acid  gives  in  the  condensation  of 
benzil  with  hydroxybenzenes  fairly  good  yields  of  jo-hydroxytritanic 
acids,  but  poor  yields  of  the  ortho-acids.  In  order  to  obtain  these  acids  in 
better  yields,  benzilic  acid  has  been  substituted,  and  experiments  carried 
out  by  heating  the  molten  acid  with  the  phenol,  the  fusion  treated 
twice  with  boiling  water  and  then  twice  with  5%  sodium  carbonate  to 
remove  the  free  hydroxytritanic  acid ;  the  residue  consists  of  lactone. 
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Resorcinol  gives  an  almost  quantitative  yield  of  2  : 4-dihydroxytri- 
tanolactone(1905,  loc.  cit.),  and  phenol  an  80 — 90%  yield  of  j^-hydroxy- 
tritanic  acid  (Bistrzycki  and  Nowakowski,  Abstr.,  1901,  i,  716)  and 
10 — 20%  of  o-hydroxytritanolactone  (1907,  loc.cit.). 

o-Cresol  leads  to  the  formation  of  2-hydroxi/-3-7neth7/Urilanolactone, 
CgiHjgOg.  which  crystallises  from  alcohol  in  stout  needles,  m.  p. 
136 — 137°,  and  ^-phenoxy-^-methyltritanic  acid^  which  sinters  at  130°, 
froths  at  140 — 143°,  and  is  thereby  converted  into  the  anhydride, 
C42H34O5,  m.  p.  215°.  9?i-Cresol  gives  4-hydroxy-2-methyltritanic  acid 
and  2-hydroxy-4-methyltritanolactone  (Bistrzycki  and  Nowakowski, 
loc.  cit.).  p-Cresol,  in  addition  to  the  lactone  (m.  p.  132°:  Bistrzycki 
gives  130°)  and  the  jw-acid,  gives  the  5  :  b' -ether  of. 4  :  i'-dihydroxy-2  :  2'- 
dimethyltritanic  acid,  C^gHg^Oj,  which  crystallises  from  benzene  in 
needles,  m.  p.  245°. 

Thymol  yields  the  j[)-hydroxy-acid  (Geipert,  Abstr.,  1904,  i,  319) 
and  a  small  quantity  of  2-hydroxy-Z-methyl-Q-i&opropyltritanolactone, 
crystallising  in  leaflets,  m.  p.  124°.  Quinol  gives  2  :5-dihydrox}  tritano- 
lactone  (m.  p.  200 — 201°:  Tarczynsky,  Diss.y  Freiburg,  gives  194°). 
Methyl  2  : 5-dimethoxyiriianate,  O23H22O4,  crystallises  in  glistening 
leaflets  from  alcohol,  m.  p.  133°.  Catechol  gives  2  :  Z-dihydroxytritano- 
lactone,  which  separates  from  alcohol  in  fine  crystals,  m,  p.  136°. 

Guaiacol  gives  a  mixture,  one  constituent  of  which  is  probably 
4-hydroxy-3'meihoxytrita7iic  acid,  Cg^H^gO^,  crystals,  m.  p.  194°.  Orcinol 
leads  to  the  formation  of  2  :  i-dihydroxy-6~methyltritanolactone, 
CgiHjgOg,  the  crystals  of  which  contain  benzene  of  crystallisation, 
m.  p.  177°,  after  warming,  and  pyrogallol  yields  2  :  3  :  i^-trihydroxy- 
tritanolaclone,  C2oHj^03,  large  crystals  from  benzene,  m.  p.  184°. 

W.  R. 


Anhydrides  of  a-Amino-iV^-carboxylic  Acids  and  of  a- Amino- 
acids.  Hermann  Leuchs  and  Walter  Geiger  {Ber.,  1908,  41, 
1721—1726.  Compare  Abstr.,  1906,  i,  236;  1907,  i,  770).— An- 
hydrides have  been  obtained  by  the  action  of  thionyl  chloride  on  the 
carbomethoxy-derivatives  of  C-phenylaminoacetic  acid,  phenylalanine, 
and  leucine.  The  anhydrides  crystallise  well,  and  have  low  melting 
points.  They  are  readily  decomposed  by  water  or  absolute  alcohol, 
yielding    carbon    dioxide    and    amorphous    compounds*  of    the    type 

'^-Carbomethoxy  G-phenylylycine,  COgMe'NBL'CHPh'COgH,  crystal- 
lises from  water  or  benzene  in  needles,  m.  p.  87 — 88°.     The  anhydridey 

CHPh<[[      _  I     >  crygtallises  from  benzene  or  chloroform  in  prisms, 

m.   p.    99 — 100°   (decomp.),   and    when   boiled   with   absolute  alcohol, 

yieldsphenylgly cine  anhydride,  (  CHPh<^  I       J  ,as  an  amorphous  powder 

insoluble  in  all  ordinary  solvents. 

1^-Carbomethoxy phenylalanine,  CH2Ph*CH(C02H)*NH'C02Me,  is  a 
syrup,   and    the   corresponding  phenylalanine-'N-carboxylic  anhydride, 
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CHgPh'CH^c^  I     ,  crystallises  from  cold  ethyl  acetate  in  colour- 

less, glistening,  rectangular  plates,  m.  p.  127 — 128°. 

1^-Carhomethoxyleucine  is  a  viscid  oil,  and  leucine-lSi-carhoxyUc 
anhydride,  C>jlBi^^O^^,  crystallises  from  benzene  in  colourless  prisms, 
m.  p.  48 — 50°.     At  above  80°,  it  loses  carbon  dioxide.  J.  J.  S. 


Amide  Acids  of  Phenylsuccinic  Acid.  Richard  Anschutz  and 
Paul  Walter  {Annalen,  1908,  361,  73 — 78). — It  was  fouod  previously 
(Abstr.,  1907,  i,  766)  that  the  action  of  ammonia  or  of  substituted 
ammonias  on  phenylsuccinic  anhydride  leads  to  the  formation  of 
phenyLsuccin-/5-amic  acids,  COgH'CHPh'CHg'CO'NHR,  the  basic  group 
combining  with  the  carbonyl  of  the  more  feebly  acid  carboxyl. 
Liittgen,  on  the  other  hand,  on  treating  phenylsuccinic  anhydride 
with  ammonia,  converting  the  resulting  acid  into  the  silver  salt,  and 
heating  this  with  ethyl  iodide,  obtained  small  amounts  of  /?-ethyl 
piienylsuccin-a-amate,  NHg'CO-CHPh'CIIg'COgEfc,  which  he  prepared 
also  by  the  action  of  potassium  cyanide  on  ethyl  benzylidone- 
malonate  and  distillation  of  the  resulting  ethyl  hydrogen  yS-carbamyl- 
benzylmalonate,  NH2-CO-CHPh-CH(C02Et)-CO,H  (Z>m.,  Bonn,  1899). 
The  comparison  of  these  results  made  it  appear  probable  that  the 
action  of  ammonia  on  phenylsuccinic  anhydride  leads  to  the  formation 
of  a  mixture  of  phenylsuccinamic  acids,  the  j8-amic  acid  being  the  chief 
product,  and  that  Luttgen's  esterification  product  was  a  mixture  of 
esters,  from  which  he  isolated  only  the  more  sparingly  soluble  isomeride. 
These  views  have  now  been  confirmed. 

^-Ethyl  phenylsuccin-a-amate,  prepared  by  the  action  of  concentrated 
sulphuric  acid  on  ethyl  /3-cyano-/8-phenylpropionate,  has  m.  p.  173° 
(167°:  Liittgen,  loc.  cit.). 

When  converted  into  the  silver  salt  and  heated  with  ethyl  iodide  at 
50 — 60°,  the  product  of  the  action  of  ammonia  on  phenylsuccinic 
anhydride  yields  chiefly  a-ethyl  phenylsuccin-j8-amate  together  with 
small  amounts  of  the  j8-ethyl  a-amate.  By  converting  the  mixed  amic 
acids  into  the  corresponding  methyl  esters,  which  can  be  readily 
separated  quantitatively,  it  is  shown  that  only  about  5%  of  the 
reaction  product  is  the  a-amic  acid,  the  reaction  of  the  anhydride  with 
ammonia  taking  place  to  the  extent  of  95%  according  to  the  rule 
previously  laid  down.  G.  Y. 


Wandering  of  Alkyl  Groups  During  the  Distillation  of 
Ether  Acids.  Jacques  Pollak  and  H.  Feldscharek  {Monatsk., 
1908,  29,  139— 155).— Nitro-2  :  3  :  4-trimethoxybenzoic  acid  when  dis- 
tilled was  found  by  Pollak  and  Goldstein  (Abstr.,  1907,  i,  320)  to  be 
converted  into  the  methyl  ester  of  the  acid.  The  object  of  this 
investigation  was  to  ascertain  whether  the  esterification  of  the  acid 
depends  on  the  presence  of  the  nitro-group,  and  to  what  extent  the 
change  is  influenced  by  the  number  and  positions  of  the  methoxy-  and 
nitro-groups.  The  following  substances  were  distilled  under  the 
ordinary  and  under  reduced  pressure  :  nitro-3  :  4  : 5  tiimethoxybenzoic 
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acid,  dinitroanisic  acid,  nitroanisic  acid,  3:4:  5-trimethoxybenzoic  acid, 
o-methoxy  ben  zoic  acid,  m-methoxybenzoic  acid,  and  anisic  acid.  The 
results  obtained  may  be  summarised  as  follows  :  (1)  The  presence  of  a 
nitro-group  in  the  molecule  decreases  the  stability  of  the  acid  and 
favours  the  formation  of  the  ester ;  thus,  nitro-3  : 4  :  5-trimethoxy- 
benzoic acid  and  dinitroanisic  acid  are  largely  converted  into  their 
methyl  esters  when  distilled  in  a  vacuum.  (2)  An  increase  in  the 
number  of  nitro-groups  is  accompanied  by  a  marked  decrease  in 
stability  ;  thus,  dinitroanisic  acid  decomposes  with  the  formation  of 
the  methyl  ester  when  distilled  under  a  pressure  of  12  mm.,  whilst 
nitroanisic  acid  is  only  partly  converted  into  its  ester  when  slowly 
distilled  under  a  pressure  of  40  mm.  (3)  The  methoxy-acids  which  do 
not  contain  a  nitro-group  may  be  distilled  in  a  vacuum  without  under- 
going decomposition.  o-Methoxybenzoic  acid,  when  distilled  under 
the  ordinary  pressure,  decomposes,  yielding  a  mixture  of  methyl 
salicylate  and  methyl  o-methoxybenzoate.  Anisic  acid  and,  more 
especially,  m-methoxybenzoic  acid  are  far  more  stable  than  the  ortho- 
compound.  However,  the  methyl  esters  of  these  acids  are  also  formed 
on  heating  them  for  several  hours  at  180 — 270^^.  (4)  Since  o-methoxy- 
benzoic  acid  decomposes  far  more  readily  than  3:4: 5-trimethoxy- 
benzoic acid,  it  follows  that  the  ortho-position  of  j  the  groups  has  a 
greater  influence  on  the  stability  of  the  compound  than  the  presence  of 
a  large  number  of  methoxy-groups  not  ortho  to  the  carboxyl  group. 
3:4: 5-Trimethoxybenzoic  acid  is,  however,  far  less  stable  than  either 
anisic  or  m-methoxybenzoic  acid. 

Ethyl  3:4: 5-trimethoxybenzoate,  CgH2(OMe)3*C02Et,  prepared  by  the 
action  of  methyl  sulphate  and  potassium  hydroxide  on  ethyl  gallate, 
crystallises  in  white  leaflets,  m.  p.  53 — 57° ;  the  m^ro-derivative, 
N02-C(,H(OMe)3-C02Et,  forms  yellow  crystals,  m.  p.  68—70°,  and 
yields,  on  hydrolysis,  the  acid,  N02'OgH(OMe)3'C02H,  m.  p.  164°. 

w.  H.  a 

Santoninic  Acid.  Angelo  Angeli  and  Luigi  Marino  {Mem.  R. 
Accad.  Lincei,  1908,  [v],  6,  385—401.  Compare  Abstr.,  1907,  i, 
321). — The  following  oxidation  products  of  santonin  have  been  obtained 
by  the  authors. 

Dioxy santonin,  CjgHjgOj,  obtained  by  oxidising  santonin  in  sodium 
hydroxide  solution  by  means  of  permanganate,  separates  from  benzene 
in  crystals,  m.  p.  261°,  reacts  with  phenylhydrazine  or  hydroxy lamine, 
and  is  the  lactone  of  a  dioxysantoninic  acid. 

A  syrupy  ketonicacid,  C02H-CO-CioHj4(C02H)(COMe)-OH,  obtained 
in  the  same  way  as  the  preceding  compound,  yields  a  crystalline 
phenyl hydrazone,  Cj;5H2o05(N2^P^)25  ^'  V-  about  100°,  which  behaves 
as  a  dibasic  acid.  When  treated  with  lead  dioxide,  this  ketonic  acid 
loses  carbon  dioxide*  and  yields  smother  ketonic  acid,  which,  forms  a 
phe7iylhydrazone,  Cj4H2o05{N2HPh)2,  m.  p.  114 — 116°  (decomp.). 
Under  the  action  of  alkaline  permanganate  solution,  the  syrupy 
ketonic  acid,  C^^HgoO^,  gives  oxalic,  formic,  and  acetic  acids,  together 
with  an  unstable  acid,  which  readily  loses  two  carbon  atoms  and  forms 
a  saturated  aliphatic  acid,  heptanetetracarboxylic  acid, 
CsHi2(C02H)2:C(C02H)2, 

0  0  2 
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m.  p.  165°  (decomp.).  When  the  latter  is  heated,  it  loses  water  and 
carbon  dioxide,  yielding  the  anhydride,  ^^^^^{Q^O^'QO^,  m.  p.  145°, 
of  a  heptanetricarboxylic  acid.  With  water,  this  anhydride  gives  an 
acid,  CjoH^gOg,  softening  at  about  88°,  and  then  melting  ;  with  sodium 
hydroxide,  the  anhydride  yields  a  Jieptaneb'icarhoxylic  acid,  CjoH^gOg, 
m.  p.  127°.  When  the  anhydride  CjQH^^Og  is  oxidised  with  chromic 
and  sulphuric  acids,  it  yields  succinic  acid  and  a  pentanetricarhoxylic 
acid,  05119(00211)3,  m.  p.  about  110°,  which  may  be  identical  with  the 
acid  prepared  by  Emery  (Abstr.,  1891,  547)  and  by  Perkia  (Trans., 
1896,  69,  1510). 

On  heating  a  crude  sample  of  the  heptanetetracarboxylic  acid,  an 
anhydride,  OjoHj^Og,  m.  p.  141°,  was  obtained,  which,  when  boiled  with 
water,  yields  an  acid,  OjoHjgOg,  m.  p.  141°.  T.  H.  P. 

The  Synthesis  of  Polypeptides.  Emil  Fischer  (Sitzungsher.  K. 
Ahad.  Wiss.  Berlin,  1908,  642 — 553). — The  methods  employed  in  the 
synthesis  of  polypeptides  from  amino-acids  are  not  directly  applicable 
when  it  is  required  to  combine  aminohydroxy-acids,  owing  to  the  action 
of  phosphorus  pentachloride  on  the  hydroxyl  group.  It  is  found  that 
the  introduction  of  the  carbomethoxyl  group  gives  the  necessary  pro- 
tection, the  group  being  afterwards  readily  removed  by  hydrolysis. 
The  products  are,  however,  optically  inactive. 

The  reduction  of  polypeptides  with  sodium  amalgam  (this  vol.,  i, 
323)  gives  poor  yields,  but  derivatives  of  acetals  are  readily  prepared 
by  condensing  aminoacetal  with  chloroacyl  chlorides  and  treated  the 
products  with  ammonia. 

ChloroacetylA-lyrosine  methyl  carbonate, 

0H201-0O-NH-0H(0O2H)-0H2-06H4-O-CO2Me, 
from   chloroacetyl-^tyrosine    and    methyl   chlorocarbonate,    separates 
from  hot  water  as  an  oil,  which  slowly  crystallises  in  thin,  colourless, 
microscopic  leaflets,  m.  p.   116°   (corr.),  [aj^    +48*7°.     It  is   readily 
hydrolysed  by  alkali. 

With  acetyl  chloride  and  phosphorus  pentachloride,  it  yields  chloro- 
acetyltyrosyl  chloride  methyl  carbonate,  which  may  be  crystallised,  but  is 
best  condensed,  without  previous  isolation,  with  glycine  ester,  yield- 
ing chloroacetyltyrosylglycine  ester  methyl  carbonate, 

OH201-00-NH-OH(OH2-06H4-0-002Me)-CO-NH-OH2-002Et, 
m.  p.  130°  (corr.),  to  a  clear  liquid,  after  sintering  at  125°.     The  solu- 
tions in  alcohol  or  chloroform  are  optically  inactive.  Sodium  hydroxide 
hydrolyses  it  to  chloroacetyltyrosylglycine, 

CH201-O0-NH-OH(OH2-C6H4-OH)'00-NH-CH2-C02H, 
which  crystallises  from  hot  water  in  small,  quadrangular  plates,  m.  p. 
188—190°  (corr.)  (decomp.). 

Glycyltyrosylglycine,  obtained  by  the  action  of  ammonia  on  the 
above,  separates  from  alcohol  in  microscopic  crystals,  m.  p.  221°  (corr.) 
(decomp.). 

Glycylaminoacetal,  NH2-OH2-00-NH'OH2-OH(OEt)2,  prepared  from 
aminoacetal  and  chloroacetyl  chloride  and  heating  the  chloro-com- 
pound  thus  obtained  with  aqueous  ammonia  at  100°  or  dissolving  it  in 
liquid  ammonia,  separates  from  light  petroleum  in  deliquescent, 
colourless  crystals,  m.  p.  45°.     The  base  is  strongly  alkaline,  and  does 
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not  reduce  Fehling's  solution.  The  hydrochloride  forms  microscopic 
leaflets,  m.  p.  119°  (corr.)  (decomp.).  The  hydrogen  oxalate,  prepared 
by  precipitation  in  alcoholic  solution,  has  m.  p.  about  150°  (decomp.) ; 
the  picrate  crystallises  from  ethyl  acetate  in  yellow  needles.  Cold 
hydrochloric  acid  converts  glycylaminoacetal  into  glycylglycin- 
aldehyde. 

A  form  of  capillary  polarimeter  tube  is  described,  having  a  capacity 
of  only  0*1  c.c,  and  a  pyknometer  of  about  the  same  capacity.  It  has 
been  found  possible  to  make  satisfactory  determinations  of  the 
rotatory  power  and  density  with  001 — 0*02  gram  of  the  substance. 

C.  H.  D. 

Condensation  Reactions  of  a^-Un saturated  Aldehydes.  II. 
Hans  Meerwin  (Annalen,  1908,  360,  323 — 347.  Compare  this  vol.,  i, 
89).— Yorlander  (Abstr.,  1898,  i,  27;  1905,  i,  792)  found  that  cinnam- 
aldehyde  and  crotonaldehyde  react  readily  with  methyl  sodiomalonate, 
whilst,  on  the  other  hand,  Bechert  (Abstr.,  1894,  i,  488)  and  Hinrich- 
sen  (Abstr.,  1905,  i,  132)  prepared  cyanocinnamylideneacetic  esters 
and  cinnamylidenemalononitrile  by  condensation  of  cinnamaldehyde 
with  cyanoacetic  esters  and  malononitrile  respectively  in  presence  of 
sodium  ethoxide ;  hence  it  was  to  be  expected  that  a^-unsaturated 
aldehydes  would  condense  with  methyl  malonate  in  presence  of  sodium 
ethoxide  to  form  products  of  the  type  CHR:CH-CH:C(C02Me)2.  It 
is  now  found,  however,  that,  in  the  presence  of  sodium  ethoxide,  methyl 
malonate  reacts  with  3  mols.  of  a^-unsaturated  aldehyde,  the  product 
having  the  constitution 

CH(C02Me)2-CHR-CH2-CH[CH(C02Me)2]-CH(C02Me)-C02H. 
The  mechanism  of  this  reaction  is  discussed,  and  the  conclusion  is 
drawn  that  the  first productisCH(C02iVIe)2'CHR'CH:OH-CH(C02Me)2, 
which,  in  presence  of  the  alkali,  may  undergo  transformation  into 
CH(C02Me)2-CHR-CH2'CH:C(C02Me)2.  The  present  paper  contains 
an  account  chiefly  of  the  derivatives  of  cinnamaldehyde. 

Pentamethyl  hydrogen  a-phenylpropane-ayy-trimalonate,  C23H280i2> 
prepared  from  cinnamaldehyde  and  methyl  malonate,  crystallises  in 
fiat  needles,  m.  p.  119 — 120°,  loses  1  mol.  of  carbon  dioxide  at 
140 — 150°,  and  slowly  decolorises  permanganate,  but  not  bromine. 
The  poly carhoxy lie  acid,  obtained  on  hydrolysis  of  the  ester  with  dilute 
sodium  hydroxide,  is  an  oil.  Methyl  a-j^henylpropane-ayy  trimalonate, 
C24H3QO12,  prepared  from  methyl  ciunamylidenemalonate  and  methyl 
malonate,  or  by  esterification  of  the  pentamethyl  hydrogen  ester  by 
means  of  methyl  alcohol  and  hydrogen  chloride,  crystallises  in  mono- 
clinic  prisms,  m.  p.  86 — 87°. 

Knoevenagel  and  Herz's  supposed  methyl  cinnamylidenedimalonate 
(Abstr.,  1905,  i,  ^^,  prepared  by  the  action  of  cinnamaldehyde  on 
methyl  malonate  in  piperidine  solution,  is  now  found  to  be  methyl 
cinnamylidenemalonate,  m.  p.  67°  (Thiele  and  Meisenheimer,  Abstr., 
1899,  i,  603). 

^-Phenylpimelic-^  acetic  acid, 

C02H-CH2-CHPh-CH2-CH(CH2-C02H)2, 
is  formed  together  with  smaller  amounts  of    l-phenylcyc\ohexane-Z-one- 
5-aGetic  acid    when   the  pentamethyl  hydrogen  ester  is  boiled  with 


646  ABSTRACTS   OF   CHEMICAL  PAPERS. 

bromine  in  aqueous  solution  until  the  evolution  of  carbon  dioxide  and 
methyl  bromide  has  ceased.  It  separates  from  water  in  crystalline 
crusts,  m.  p.  141 — 142°,  and  is  not  attacked  by  permanganate  or 
bromine.  The  methyl  ester,  ^i^^fi^,  is  a  colourless  oil.  When  boiled 
with  sodium  and  small  amounts  of  alcohol  in  toluene  solution,  this 
ester  is  converted  into  methyl  l-phenylcjc\ohexane-d-one-4i-carboxylat6-6- 

acetate,  OH^^r^jr-px.-. ^pTrC^CH'CHg'GOgMe,  which  crystallises  in 

white  needles,  m.  p.  139 — 140°,  and  does  not  give  a  coloration  with 
alcoholic  ferric  chloride.  When  heated  above  its  m.  p.,  or  on  prolonged 
boiling  in  alcoholic  solution,  the  keto-ester  is  transformed  into  the 
enolic  modification,  which  is  crystalline,  gives  a  bluish-violet  coloration 
with  ferric  chloride,  and  is  unstable,  decomposing  partly  and  chang- 
ing into  the  keto-ester  when  brought  into  contact  with  water.  The 
phenylhydrazone  of  the  keto-ester,  C^gHg^-O^No,  crystallises  in  yellow 
needles,  m.  p.  142 — 144°  (decomp.).  When  heated  with  hydrazine 
hydrate  and  methyl  alcohol,  the  keto-ester  is  converted  into  methyl 
l-phenylcjc\ohexane-3  :  ^-pyrazolone-b -acetate, 

CHPh-OH, V==%NH, 

CH2-CH(CH2-C02Me)-CH-CO^       ' 
which  crystallises  in  white  needles,  m.  p.  230 — 231°  (decomp.),  gives 
an  intense  brownish-red  coloration  with  alcoholic  ferric  chloride,  and 
is  soluble  in  dilute  alkalis. 

l-Phenylc2/c^ohexan-3-one-5-acetic  acid,  Cj^HjgOg,  formed  by 
hydrolysis  of  methyl  l-phenylc?/c^ohexan-3-one-4-carboxylate-5-acetate 
with  acids,  crystallises  in  white  needles,  m.  p.  118 — 119°,  and  is 
identical  with  the  by-product  of  the  hydrolysis  of  pentamethyl  hydro- 
gen diphenylpropane-ayy-trimalonate.  The  sodium^  silver,  and  copper 
salts  are  described.  The  phenylhydrazone  crystallises  in  yellow 
needles,  m.  p.  166 — 167°  (decomp.).  The  methyl  ester,  C^gHjgOg,  trans- 
parent needles,  m.  p.  81°.  The  action  of  bromine  on  the  acid  leads  to 
the  formation  of  hydrogen  bromide  and  a  white,  crystalline  substance, 
m.  p.  174°  (decomp.),  which  contains  bromine. 

Methyl  henzylidenedimalonate,  CHPh[CH(C02Me)2]2,  prepared  by 
condensation  of  benzaldehyde  with  methyl  malonate  in  presence  of 
sodium  ethoxide  (compare  Hinrichsen,  Zoc.  cit.;  Staudinger,  Abstr., 
1905,  i,  736),  forms  prismatic  crystals,  m.  p.  64 — 65°,  and,  when 
hydrolysed  with  concentrated  hydrobromic  acid,  yields  ^-phenylglutaric 
acid,m.  p.  142—143°  (138°:  Yorliinder,  Abstr.,  1902,  i,  309  j  139*5°: 
Staudinger,  loc.  cit.). 

Methyl  o-nitrohenzylidenedimalonate,  prepared  from  o-nitrobehz- 
aldehyde  and  methyl  malonate,  forms  white  crystals,  m.  p.  94 — 95°, 
and,  on  hydrolysis  with  concentrated  hydrobromic  acid,  yields 
^-o-nitrophenylglutaric  acid  (Abstr.,  1907,  i,  534).  G.  Y. 

Constitution  of  Bllagic  Acid.  Josef  Herziq  and  Julius  Polak 
{Monatsh.,  1908/29,  263— 280).— The  correctness  of  Graebe's  formula 
for  ellagic  acid  (Abstr.,  1903,  i,  262)  is  further  emphasised  by  the 
preparation  of  the  following  compounds  from  ellagic  acid  : 
2  : 3  :  4  : 4' :  5' :  6'-hexamethoxydiphenyl-6  : 2'-dicarboxylic  acid  (I),  its 
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methyl  ester,  and  the   lactone   of    methyl    2-hydroxy-3  :  4  :  4' :  5' :  6'- 
pentamethoxydiphenyl-6  :  2'-dicaiboxylate  (II)  : 

CO.H  OMe  OMe  /CO-0.      ^,. 

/— \^         /— \  /  \  C)Me 

I.  OMe<;_\— <(_\0Me      11.  oMe/"\ /""\oMe. 

OMe  OMe      CO,H  OMiT^Me     CO,M^ 

In  carrying  out  methoxyl  determinations  with  these  substances,  it 
was  found  necessary  to  add  repeatedly  small  portions  of  strong 
hydriodic  acid,  and  to  boil  until  methyl  iodide  ceased  to  be  evolved ; 
this  often  required  seven  to  fourteen  hours. 

Tetramethylellagic  acid  is  readily  prepared  by  acting  on  ellagic 
acid  with  an  ethereal  solution  of  diazomethane  (compare  Goldschmiedt, 
Abstr.,  1905,  i,  900).  It  is  converted  into  a  mixbure  of  methyl 
2  :  3  : 4  :  4'  :  5'  :  6'-hexamethoxydiphenyl-6  :  2'-dicarboxylate  and  of  the 
lactone  of  methyl  2-hydroxy-3  :  4  :  4' :  5'  :  6'-pentamethoxydiphenyl- 
6  :  2'-dicarboxylate  when  boiled  for  sixteen  hours  with  methyl  iodide 
and  potassium  hydroxide  in  alcoholic  solution. 

Methyl  2  :  3  :  4  :  4'  :  5'  :  ^' -hexamethoxydiphenyl-^  :  2'-dicarboxylate, 
Ci2H2(OMe)^(C02Me)2,  crystallises  in  two  forms  :  small,  coarse  crys- 
tals, m.  p.  109 — 111°,  and  slender,  white  needles,  m.  p.  90 — 95°.  It  is 
hydrolysed  when  boiled  with  an  alcoholic  solution  of  potassium 
hydroxide,  yielding  the  ethe7*  acid,  Cj2H2(OMe)g(C02H)2,  m.  p.  240°. 
Both  the  ether  acid  and  its  methyl  ester  are  converted  by  hydriodic 
acid  into  ellagic  acid. 

The  lactone  oi  methyl  2-hydroxy-3  : 4  :  4'  :  5'  :  Q'-pentamefhoxydiphenyl- 
6  :2'-dicarboxylate,  Ci3H202(OMe)5-C02Me,  m.  p.  109—111°,  when 
hydrolysed  with  alcoholic  potassium  hydroxide,  is  converted  into 
2-hydroxy-S  :  4  :  4' :  5'  :  id'-pentamethoxydiphenyl-6  :  2' -dicarboxylic  acid, 
OH-Ci2H2(OMe)5(C02H)2,  m.  p.  200—203°  (decomp.).  The  latter 
compound,  when  treated  with  diazomethane,  yields  the  above  men- 
tioned methyl  hexamethoxydiphenyldicarboxylate. 

Preparation  of  Ellagic  Acid  [with  Marianne  von  Bronneck.] — The 
accuracy  of  Ernst  and  Zwenger's  statement  (Annalen,  1869,  159,  32) 
that  ellagic  acid  is  formed  on  treating  ethyl  gallate  with  sodium 
carbonate  or  ammonia  in  the  presence  of  air  seemed  doubtful,  since 
gallic  acid  when  treated  with  potassium  hydroxide  yields  galloflavin  ; 
their  work  was  therefore  repeated,  and  found  to  be  correct.  Ellagic 
acid  is  also  formed  from  methyl  gallate  in  the  same  way.  Details  are 
given  for  obtaining  the  best  yield  of  ellagic  acid  from  ethyl  gallate. 

W.  H.  G. 

Resoflavin  and  its  Analogue  from  Gallic  Acid.  Josef 
Herzig  and  Rudolf  Tscherne  (Afonaish.,  1908,  29,  281 — 294. 
Compare  Perkin  and  Nierenstein,  Trans.,  1904,  87,  1412). — A  con- 
tinuation of  work  previously  published  (Abstr.,  1907,  i,  421).  When 
the  ether  ester,  C-^^'H^0.2{0Me)^,  obtained  from  resoflavin  is  heated 
with  a  dilute  potassium  hydroxide  solution,  it  is  converted  into  the 
ether  acid,  C02H*Oi2H3(OMe)5*C02Me  {loc.  cit.),  but  when  heated  with 
strong  aqueous  potassium  hydroxide  it  yields  the  ether  acid, 
Ci2H3(OMe)5(C02H)2. 
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Since  resoflavin  when  heated  with  zinc  dust  yields  fluorene,  it  is 
evidently  a  derivative  of  diphenyldimetholide ;  two  of  the  hydroxy! 
groups  probably  occupy  positions  4  and  4'  in  the  diphenyl  nucleus, 
but  the  position  of  the  third  is  still  uncertain. 

The  analogue  of  resoflavin  obtained  from  gallic  acid  by  oxidation 

^,pQ  with    ammonium    persulphate    is    shown 

OH  /  \     OH         to  be  a  monohydroxyellagic  acid   having 


r\Tr/       \  /       \nTT     ^^®  annexed  constitution,  since  it  is  con- 

\ /  \ /  verted  into  the  ether  ester,  Cj4H02{OMe)g, 

\nr\.r)/     OH         when  treated  with  potassium  hydroxide 
and   methyl   iodide ;    the  ether  ester   on 
hydrolysis  yields  the  ether  acid,  C^2^(^^^^)'!(^^2^)9.' 

[With  S.  Epstein.]— The  ether  ester,  Ci4H302(OMe)^  (Herzig  and 
Tscherne,  loc.  cit.),  when  boiled  with  a  strong  solution  of  potassium 
hydroxide  in  dilute  alcohol,  is  converted  into  3  (or  5) :  2  :  4  :  4' :  6'-penta- 
methoxydiphenyl-Q  :  2'-dicarboxi/lic  acid,  Cj2H3(OMe)5(C02H)2,  crystal- 
lising in  white  needles,  m.  p.  247 — 249°. 

[With  Marianne  von  Bronneck.] — The  product  obtained  by  the 
oxidation  of  gallic  acid  with  persulphate  (flavellagic  acid)  is  converted 
by  diazomethane  into  the  ether  ester,  C^J10^{0Me)^,  m.  p.  245°.  It  is 
converted  by  methyl  iodide  and  potassium  hydroxide  into  methjl 
3  :  4  :  5  :  6  :  2'  :  3' :  ^' -heptamethoxydiphenyl-^  :  &' -dicarboxylate, 

Ci2H(OMe)7(C02Me)2, 
m.  p.  83 — 87°,  which,  on  hydrolysis  with  potassium  hydroxide,  yields 
the  acid,  Ci2H(OMe)7(C02H)„  m.  p.   163—167°;  it   crystallises   with 
IHgO,  and  then  has  m.  p.  95—100°  (decomp.).  W.  H.  G. 

Glaucohydroellagic  Acid.  Maximilian  Nierenstein  {Ber.,  1908, 
41,  1 649 — 1 650). — With  the  object  of  ascertaining  whether  ellagic  acid 
on  reduction  behaves  like  tannin  (compare  Nierenstein,  this  vol.,i,  90), 
the  formation  of  glaucohydroellagic  acid  from  ellagic  acid  has  been 
investigated  (compare  Kembold,  this  Journ.,  1876,  i,  592).  It  is  found 
that  glaucohydroellagic  acid  is  identical  with  pentahydroxydiphenyl- 
methylolide,  described  by  A.  G.  Perkin  and  Nierenstein  (Trans.,  1905, 
87,  1420).  W.  H.  G. 

Xanthophanic  Acid.  IV.  [  Carl  Liebermann  and  Simon 
Ltndenbaum  (Ber.,  1908,  41,  1607—1619.  Compare  Abstr.,  1906,  i, 
556;  1907,  i,  889). — It  was  shown  previously  that  the  bromophenyl- 
hydrazone  prepared  from  the  "transformation  product"  of  xantho- 
phanic acid  is  a  derivative,  not  of  this,  but  of  methyl  resacetophencnie- 
carboxylate.  This  is  now  found  to  be  the  case  also  with  thehydrazone 
formed  by  the  action  of  hydrazine  on  the  "  transformation  product." 
When  heated  alone  or  with  glacial  acetic  acid,  the  hydrazone, 

C02Me-C6H2(OH)2-CMe:N-NH2, 
yields  hydrazine  and  a  lemon-yellow  compound,  which  must  have  the 
constitution  N2[CMe'C(.,H2(OH)2*C02Me]2,  as  when  boiled  with  dilute 
sulphuric  acid  it  forms  hydrazine,  methyl  alcohol,  and  resacetophenone. 
These  substances  have  now  been  prepared  synthetically. 

Resorcinol  dimethyl  ether  is  converted  by  means  of  hydrogen 
cyanide  and  hydrochloric  acid  into  ^-resorcylaldehyde  dimethyl  ether, 
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which  is  oxidised  by  potassium  permanganate,  forming  yS-resorcylic  acid 
dimethyl  ether,  C02H-C^H3(OMe)2  [COgH  :  OMe  :  OMe  =1:2:4].  An 
acetyl  group  is  introduced  into  this  by  means  of  acetyl  chloride  and 
aluminium  chloride,  and  finally  the  methyl  groups  are  removed  by 
treatment  with  hydriodic  acid.  This  series  of  changes  has  been  carried 
out  also,  starting  from  resorcinol  diethyl  ether.  The  resulting  acid  is 
identical  with  resacetophenonecarboxylic  acid,  which  is  obtained  from 
the  "  transformation  product "  of  xanthophanic  acid  methyl  or 
ethyl  ether,  and  must  have  the  constitution 

[CO2H  :  OH  :  OH  :  COMe=  1  :  2  :  4  :  5]. 
The  methyl  ester  of  the  synthetical  acid  yields  a  7?-bromophenyl- 
hydrazone  identical  with  that  obtained  from  the  "  transformation 
product."  On  the  other  hand,  the  hydrazone  obtained  from  the 
synthetical  methyl  ester  differs  from  that  prepared  from  the  "trans- 
formation product "  both  in  its  m.  p.  and  in  its  solubility.  It  is  con- 
sidered that  these  hydrazones  may  be  stereoisomerides,  the  more 
that  the  lemon-yellow  products  obtained  on  heating  the  hydrazones 
are  identical. 

When  heated  with  ethyl  ethoxymethyleneacetoacetate  and  small 
amounts  of  sodium  ethoxide  in  alcoholic  solution,  ethyl  resacetophenone- 
carboxylate  yields  traces  of  xanthophanic  and  glaucophanic  acids,  but 
the  chief  product  is  an  acid,  C^gHj^O..,  which  crystallises  in  needles, 
m.  p.  164—165° 

The  ^-hromophenylhydrazone  of  ethylxanthophanic  acid, 
Ci8H,o07:N-NH-0(.H,Br, 
prepared  from  ethylxanthophanic  acid  and  p-bromophenylhydrazine  in 
benzene  solution,  crystallises  in  red  needles,  m.  p.    180 — 181°,   decom- 
poses on  prolonged   boiling   with  alcohol,  and   gives  a  yellowish-green 
fluorescence  with  concentrated  sulphuric  acid. 

The  products  of  each  stage  of  the  synthesis  of  resacetophenone- 
carboxylic acid  were  isolated  and  are  described.  The  following  are 
new. 

Resacetophenonecarhoxylic  acid  dimethyl  ether, 
COMe-C6H2(OMe)2-C02H, 
crystallises    in    prisms,    m.   p.    231 — 233°.     The    diethyl   ether,   m.    p. 
190 — 202°,  was  obtained  mixed  with  the  monoethyl  ether. 

Methyl  resaceiophenonecarboxylate  crystallises  in  needles,  ra.  p  124°. 
The  ethyl  ester,  colourless  needles,  m.  p.  94°.  The  ;:>  bro  mo  phenyl - 
hydrazone  of  the  methyl  ester,  m.  p.  227—228°  (224° :  loo.  cit.). 

The  hydrazone,  prepared  by  the  action  of  hydrazine  on  the  *'  trans- 
formation product"  of  ethylxanthophanic  acid,  crystallises  in  white 
needles,  m.  p.  138°,  decomp.  15^ — 160°,  forming  the  lemon-yellow  rt;siwe, 
CgoHgoOgNg,  m.  p.  327°.  The  hydrazone,  obtained  from  the  synthetical 
methyl  ester,  forms  yellowish-green  crystals,  m.  p.  170°,  changing  into 
the  lemon-yellow  azine,  m.  p.  327°.  ^-  Y. 

Condensation  of  o-Nitrobenzaldehyde  with  Aromatic  Hydro- 
carbons in  Presence  of  Concentrated  Sulphuric  Acid.  Alfred 
Kliegl  {Ber.,  1908, 41,  1845—1851.  Compare  this  vol.,  i,  82).— m-  and 
jt?-Nitrobenzaldehyde  condense  with  benzene  in  presence  of  concentrated 
,6ulphuric  acid  to  form  m-  and  ^-nitrotriphenylmethane   (Baeyer  and 


550  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Tchacher,  Abstr.,  1887,  44;  1888,  373  ;  1890,  1141),  but  the  author 
finds  that  the  reaction  proceeds  quite  differently  when  o-nitrobenz- 
aldehyde  is  used,  o-nitrophenyl  jt?-tolyl  ketone  and  jo-tolylanthroxan  being 
obtained  from  toluene,  and  phenylanthroxan  with  but  a  trace  of 
o-nitrobenzophenone  (in  one  experiment)  from  benzene.  To  confirm 
these  results,  ot-nitroplienyl  ^tolyl  ketone  was  synthesised  by  oxidising 
o-nitrophenyl-^-tolylmethane  (yellow  oil,  b.  p.  195 — 198°/12  mm., 
prepared  from  o-nitrobenzyl  chloride  and  toluene  in  presence  of 
aluminium  chloride)  with  sodium  dichromate  and  glacial  acetic  acid. 
It  forms  thin,  colourless  prisms,  m.  p.  155°.  On  oxidation,  it  yields 
2'-mtro-4:-benzoylbenzoic  acid,  shining  plates,  m.  p.  235  5 — 236°,  and  on 
reduction  with  tin  and  glacial  acetic  acid,  ^-tolylanthroxan,  C^^HjjON, 
yellow  crystals,  m.  p.  95*5°.  J.  C.  C. 

The  Reaction  between  Potassium  Cyanide  and  o-Nitrobenz- 
aldehyde.  Joan  Popovici  (Ber.,  1908,  41,  1851— 1853).— By  the 
interaction  of  potassium  cyanide  and  o-nitrobenzaldehyde,  the  author 
obtained  (Abstr.,  1907,  i,  628)  2 : 2'-dinitrob8nzoin,  but  Ekecrantz 
and  Ahlquist  (this  vol.,  i,  347)  stated  that  the  product  of  the  reaction 
was  a  mixture  of  o-nitrosobenzoic  acid  and  o-azoxybenzoic  acid.  The 
author  has  now  repeated  the  experiment  under  the  same  conditions, 
and  confirms  the  former  result.  2 : 2'-Dinitrobenzoin  has  m.  p. 
161 — 162°(corr.),  and  not  ]55'5°(corr.)  as  previously  given.  J.  C.  C. 

Synthesis  of  Pulenone  Derivatives  from  o-Cresol.  Karl 
AuwERS  and  Max  Hessenland  (Ber.,  1908,  41,  1790— 1816).— The 
product,  C9Hi20C]2  (Abstr.,  1906,  i,  947),  obtained  by  the  action  of 
magnesium  methyl  iodide  on  2-keto-l -methyl- 1-dichloromethy l-A^-^- 
c2/c^ohexadiene,  is  shown  to  be  a  ketone,  although  it  gives  none  of  the 
characteristic  reactions  of  ketones,  probably  owing  to  the  inhibiting 
effect  of  the  -CHClg  group.  When  reduced  for  several  days  with 
acetic  acid  and  zinc  dust,  it  yields  the  ketone,  CgHj^O,  in  the  form  of  a 
liquid,  b.  p.  63— 65°/16  mm.  or  172— 174°/757  mm.,  with  an  odour 
of  peppermint. 

The  corresponding  semicarhazone,  Cjoff^^ONg,  crystallises  from  a 
mixture  of  benzene  and  light  peiroleum  in  glistening  needles,  m.  p. 
129°.  The  ketonic  nature  of  these  products  indicates  that  the 
magnesium  methyl  iodide  has  added  itself  to  -the  double  bond,  and 
not  to  the  carbonyl  group,  so  that  the  original  condensation  product 
is  1 'A-di'methyl-4:-dichhromethyl-A^-cyclohexen-d-07ie,  Sind  the  reduction 
product,       1:4:  i-tririethyl-A^-cjclohexen-d-one       or       jSy-pulenenone, 

^^'^CHMe^CH'^^^  (compare  Wallach,  1904,  i,  74). 

The  optical  properties  of  the  compounds  are  in  complete  harmony 
with  these  formulae.  When  reduced  with  sodium  and  alcohol, 
j8y-pulenenone  yields  an  unsaturated  alcohol,  Py-pulenenol,  CgHjgO, 
as  a  clear,  mobile  liquid,  b.  p.  82 — 85°/ 15  mm.  or  189°/754  mm. 
It  has  Bf  5  0-9209  and  r.^^'^  1-47398,  and  when  oxidised  with  chromic 
anhydride  yields  ^y-pulenenone. 

The  product  obtained  b}'  the  action  of  concentrated  sulphuric  acid 
on    dichloro-)8y-pulenenone    is    the    isomeric    dichloro-a^-pulenenone, 
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CH2<^^|*^^i?^^^^>C0    (compare   Abstr.,    1906,    i,    947),   and 

when  reduced  with  acetic  acid  and  zinc  dust  yields  ap-pulenenone  as 
an  oil,  b.  p.  86—88715  mm.  or  2087753  mm.  It  has  D^^  0-9317  and 
j^i6  5  1-47958.  Its  semicarhazone  crystallises  from  methyl  alcohol  in 
flat,  glistening  prisms,  m.  p.  200 — 201°.  When  reduced,  the  a^-ketone 
yields  a  saturated  alcohol,  pulenol,  probably  identical  with  Wallach's 
pulenol,  as  when  oxidised  it  yields  pulenone.  The  formation  of  this 
saturated  alcohol  is  in  harmony  with  the  view  that  a/3-pulenenone  has 
the  ethylene  linking  in  the  a^S-position  with  respect  to  the  carbonyl 
group.  An  examination  of  the  oxidation  products  also  supports  this 
view.  When  oxidised  with  permanganate  at  0 — 10°,  a^-pulenenone 
yields  a  mixture  of  Wallach's  aa-dimethyl-y-acetylbutyric  acid,  the 
semicarhazone  of  which  has  m.  p.  169°  (Wallach  :  163°),  and 
aa8-trimethyl-B-hydroxyadipiG  acid,  m.  p.  145 — 148°,  which  is  in- 
soluble in  benzene.  A  bimolecular  reduction  product,  CjgHggOgCl^, 
is  obtained  when  dichloro-a^-pulenenone  is  reduced  with  sodium 
amalgam,  alcohol,  and  dilute  acetic  acid  ;  a  small  amount  is  also 
formed  during  the  reduction  with  zinc  dust  and  acetic  acid.  It 
crystallises  from  alcohol,  and  has  m.  p.  215 — 225°. 

Dichloro-aj8-pulenenone  reacts  with  magnesium  methyl  iodide, 
yielding  1:1:  4:-trimethyl-i-dickloro'methylcyc\ohexan-3-one,  CjoHjgOClg, 
which  has  b.  p.  135—145717—18  mm.,  m.  p.  73°. 

Dihydroxydichloropulenone    (1  :  2-dihydroxy  I  :  4:  dimethyl- 4:-dickloro- 

methylcycloheosan-S'One),    CIi^<^^~.J  /OHVOH/'Oh!-^^^'     ^^     formed 

when  dichloro-ttjS-pulenenone  is  oxidised  with  a  dilute  aqueous  acetone 
solution  of  permanganate  in  the  presence  of  acid.  It  crystallises  from 
water  in  compact  prisms  containing  IHgO ;  it  melts  at  70°,  then 
solidifies,  and  melts  again  at  113°.  Its  monohenzoyl  derivative, 
CigHigO^Clg,  has  m.  p.  182—183°.  J.  J.  S. 

Conversion  of  Diohloro-a^-pulenenone  into  A^=^-Dihydro-p- 
xylene.  Karl  Auwers  and  Max  Hessenland  {Ber.,  1908,  41, 
1816 — 1827). — When  dichloro-aj8-pulenenone  (preceding  abstract)  is 
warmed  with  alcoholic  potash,  the  chief  products  are  a  monobasic 
unsaturated  acid,  CgHjgOgCl,  an  unsaturated  acid,  0911^2^2'  ^^^  ^ 
hydrocarbon,  CgHjg.  The  chlorinated  acid  is  formed  in  small  quanti- 
ties only,  probably  according  to  the  equation  Q^M^jd^l^  +  H^O — > 
CgHjgOgCl  -t-  HCl ;  it  crystallises  from  light  petroleum,  has  m.  p. 
141-5°,  and  is  probably  3-chloro-l  :  4:-dimethyl-^^-cjc\ohexene-2- 
carboxylic  acid.  The  acid  Cgll^^O^  can  be  obtained  in  larger  quantity, 
and  is  1  : 4:-dimethyl-/!i^''^-cyG\ohexadiene-2-carboxylic  acid.  It  is  best 
purified  by  conversiqji  into  the  methyl  ester  and  subsequent  hydrolysis 
with  alcoholic  potassium  hydroxide.  The  acid  crystallises  from  dilute 
methyl  alcohol  or  from  light  petroleum  in  glistening,  flat  plates,  m.  p. 
40 — 42°.  It  is  volatile  with  steam,  but  when  heated  alone  to 
155 — 175°,  or  when  boiled  with  oxalic  acid  solution  or  with  alkalis, 
carbon  dioxide  is  eliminated  and  the  hydrocarbon  OgH^g  formed.  The 
acid  combines  with  bromine,  and  the  dibromide  when  heated  with 
alcoholic  potassium  hydroxide  yields  2  : 5-dimethylbenzoic  acid.     The 
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7nethyl  ester,  Q^^Vi^fi^,  has  b.  p.  79— 81710mm.,Df  0-997,  n'^  1-47643, 
and  it  is  only  slowly  polymerised. 

^^•^-Dihydro-^-xylene  (I  :  4:-dimethyl-A^'^-cyclohexadiene)  is  a  clear, 
mobile  liquid  with  an  ethereal  odour.     It  has  Df  0-832,  n},^"  1-478. 

The  hydrocarbon  yields  a  dibromide,  m.  p.  240 — 247°,  and  when 
nitrated  yields  trinitro-p-xylene.  The  constitution  of  the  hydrocarbon 
follows  from  the  formation  of  this  nitro-derivative,  and  from  the  fact 
that  acetonylacetone  and  acetone  are  found  among  its  products  of 
oxidation.  The  two  ketones  were  isolated  in  the  form  of  their  jo-nitro- 
phenylhydrazones.     Acetonylacetone  ipnit7'0}?henylosazone, 

C2H4(CMe:N;NH-C6H,-N02)2, 
crystallises  from  glacial  acetic  acid  or  boiling  amyl  alcohol,  and   has 
m.  p.  210—212°.  J.  J.  S. 

Derivatives  of  Resacetophenone.     Willy  Dahse  (Ber.,  1908, 

41,  1619 — 1625). — The  compounds  described  were  prepared  in   order 

to  compare  them  with  the  resacetophenone  derivatives  obtained  from 

xanthophanic  acid  (compare  this  vol.,  i,  548).  Eesacetophenonehydrazone, 

_0H 

0H<^       NCMelN'NHg,  obtained  by  the  action  of  hydrazine  hydrate 

on  the  ketone  in  absolute  alcohol,  crystallises  in  white  needles ;  on 
boiling  with  glacial  acetic  acid  or  heating  at  125°,  the  azine, 

is  formed,  crystallising  from  nitrobenzene  in  yellow  needles,  m.  p.  307°. 
Resacetophenone  gives  only  a  monoacetate  on  boiling  with  sodium 
acetate  and  acetic  anhydride  (m.  p.  72 — 73°,  Nencki  and  Sieber, 
Abstr.,  1881,  591),  the  phenylhydrazone,  C^^^(•'H.■^^QO^'N^,  of  which  forms 
golden-yellow  needles,  m.  p.  130°.  Bromination  of  resacetophenone 
gives  3  : 6-dibromoresacetophe7ione,  Cp,HBr2(OH)2'COMe,  crystallising 
in  needles,  m.  p.  173 — 174°;  the  hydrazone,  C3Hg02N2Br2,  forms 
glistening,  white  needles,  and  at  145°  or  on  heating  with  glacial 
acetic  acid  passes  into  the  azine,  C^gH^gO^NgBr^,  yellow  needles, 
m.  p.  340°;  the  phenylhydrazone,  Q-^^^^O^^^^y^,  crystallises  in  white 
needles,  m.  p,  162°.  Benzylidene  derivatives  are  obtained  on  heating 
the  dibromoresacetophenone  with  the  aldehyde  and  concentrated 
sulphuric  acid  at  100°;  benzyHdenedib7'omore3acetopheno7ie, 

C6HBr2(OH)2-CO-CH  ICHPh, 
forms  greenish-yellow  needles,  m.  p.  165°;  the  m-  and  ^-nitrohenzyl- 
idene  derivatives,  Cj^Hf^OgNBro,  are   greenish-yellow,  and   have  m.  p. 
236°  (decomp.)  and  228°  respectively. 

Dibromoresacetophenone  diacetate,  O^Ji^fi^r^,  crystallises  from 
alcohol  in  needles,  m.  p,  104 — 105°,  and  on  oxidation  with  chromic 
acid  in  acetic  acid  gives  3  :  5-dibromo-2  :  4-dihydroxybenzoic  acid 
(Zehenter,  Abstr.,  1882,  193),  a  result  which  establishes  the  position 
of  the  bromine  atoms  in  dibromoresacetophenone. 

Bromodinitrodihydroxybenzoic  acic?, CgBr(N02)2(OTT)2*C02H,  obtained 
when  dibromoresacetophenone  is  warmed  with  three  times  its  weight  of 
nitric  acid  (D  1-4),  crystallises  from  water  in  yellow  needles,  m.  p. 
187°;  the  siVwr  salt,  C^HgOgNgBrAg,  is  an  unstable,  orange-yellow 
powder;  the  methyl  ester,  CgHgOgNgBr,  forms  white  needles,  m.  p.  100°. 
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When,  however,  the  dibromoresacetophenone  is  kept  cool  during 
nitration,  bromodinitroresacetophenone,  CgH^OyNgBr,  is  formed,  which 
crystallises  in  yellowish-white  needles,  m.  p.  148°;  the  potassium  and 
sodium  salts  are  golden-yellow ;  the  diacetate,  C^2^9^9-'^2^^»  crys- 
tallises in  white  needles,  m.  p.  177°;  the  phe^iylhijdrazone, 

in  red  needles,  m.  p.  236° ;  the  hydrazone,  Q^^O^^r^  in  brown 
needles,  decomp.  161°;  the  azine,  C^gHj^Oj^NgBrg,  is  yellow,  m.  p. 
320°  W.  E. 

1  : 5-Diketones.  III.  Paul  Rabe  {Annalen,  1908,  360,  265—288. 
Compare  Abstr.,  1904,  i,  747). — The  author  has  continued  his  work 
on  the  synthesis  of  dicyclic  keto-alcohols  containing  a  bridged  linking 
by  transformation  of  serai-cyclic  1  : 5-diketoDes. 

Transformation  of  Ethyl  -^-Benzoyl-a.-acetyl-^y'diphenylhutyraie  into 
a  Cyclic  Keto-alcohol  [With  Richard  Ehrenstein.] — When  deoxy- 
benzoin  is  condensed  with  ethyl  benzylideneacetoacetate  in  presence  of 
sodium  ethoxide,  the  sodium  compound  of  ethAjl  y-henzoyl-a-acetyl- 
py-diphenylhutyrate  is  obtained,  which,  on  treatment  with  ice-cold 
dilute  sulphuric  acid,  yields  the  ester  as  a  pale  yellow,  viscous  oil, 
giving  a  violet  coloration  with  alcoholic  ferric  chloride.  This,  slowly 
when  alone,  or  more  rapidly  by  treatment  with  alcohol,  is  transformed 
into  ethyl  1:2: 3-triphenylc?/c/ohexan-l-ol-5-one-4-carboxylate,  m.  p. 
123°,  alcoholic  solutions  of  which,  when  freshly  prepared,  do  not  give 
a  reaction  with  ferric  chloride,  but  when  boiled  for  some  time  give  a 
violet  coloration.  The  substance  therefore,  on  boiling,  is  partly  con- 
verted into  an  enolic  modification ;  this  is  obtained  as  a  viscous  oil  by 
treating  the  sodium  derivative  with  dilute  sulphuric  acid.  It  is 
quickly  converted  into  the  ketonic  form  in  presence  of  alcohol. 
Ethyl  2:3:  i-triphenyl-\  :  ^-dimethyl-!  :  4:-dihydropyridine-5-carboxylate, 
obtained  by  mixing  the  sodium  compound  of  ethyl  y-benzoyl-a-acetyl- 
)8y-diphenylbutyrate  with  methylamine  hydrochloride  in  alcoholic 
methylamine  solution,  has  m.  p.  88°.  Ethyl  d-methylimino-l  :  2  : 3-tri- 
phenylcyc\ohexan-l-ol-4:-carboxyhUe,  m.  p.  108°,  results  on  mixing  ethyl 
1:2:  3-triphenylcyc^(?hexan-l-ol-5- one- 4-carboxy late  with  alcoholic 
methylamine. 

Dicyclic    Alcohols    with    Bridged    Linkings    [With    Max    Jahr.]  — 

Methyyic^c^ononanolone   (Abstr.,   1904,   i,  509),  on   treatment  with 

hydroxylamine,    furnishes    two   stereoisomeric  oximes.     The  a-oxime, 

which  separates  on  pouring  the  mixture  on  to  ice,  has  m.  p.  201°,  and 

contains  benzene  of  crystallisation  when  crystallised  from  this  solvent. 

On  reduction  with  sodium  and  alcohol,   it  yields  the  corresponding 

a-amine,  m.   p.   202 — 204°.     The   ji-oxime,  isolated   from   the  mother 

liquor,  has  m.  p.  145,°,  and  on  reduction  furnishes  the  (3-amine,  m.  p. 

86 — 87°.     Both  these  amines  have  the   com- 

CHg'CMe— CHg  position  of  a  7 -amino-l-methyldicyc\o-[l  :  3  :  3]- 

NH2-CH    CHg       CHg  nonan-5-ol  (annexed   formula).     The   /8-amine 

CH*C(OH)'CH    fo^^^s     a     hydrochloride,     m.     p.     272 — 275° 

^  (decomp.),    a   yellow  picrate,  decomp.   238°,  a 

picrolonate,      decomp.     285 — 286°,      and      a       mcthiodide,      decomp. 

278°. 
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1  :  3-Dimethyldicyc\o-[l  :  3  :  3]-nonan-5-ol-7-one,  obtained  by  condens- 
ing dimethylci/c^ohexenone  and  ethyl  acetoacetate  in  presence  of 
sodium  ethoxide,  has  m.  p.  85°,  and  b.  p.  160 — 170°/9 — 10  mm.  On 
reduction  with  sodium  and  alcohol,  it  gives  1 :3-(iime^/i?/Zdicyclo-[l  :3:3]- 
7i07ian-6  :7-diol,  m.  p.  195°,  and  on  treatment  with  hydriodic  acid  and 
phosphorus,  1  :  3-di/methyldicyc\o-[\  :  3  :  ?>\nona7ie,  a  colourless,  volatile 
liquid,  b.  p.  195 — 200°/75O  mm.  Dimethyyicyc/ononanolone  forms 
an  a-oxime,  m.  p.  186 — 187°,  and  a  13-oxime,  m.  p.  140 — 141°.  The 
former  gives  the  corresponding  a-amine,  m.  p.  203 — 204°,  and  the 
latter  the  /3-aniine,  m.  p.  155°.  The  hydrochlor^ide,  decomp.  at 
265 — 268°,  the  picrate,  m.  p.  225 — 227°  (decomp.),  the  picrolonatef 
decomp.  at  274 — 275°,  and  the  methiodide^  decomp.  at  220 — 223°,  of 
the  latter  were  prepared.  J.  C.  C. 

Method  for  the  Determination  of  the  Configuration  of 
a-Dioximes.  Leo  Tschugaeff  {Ber.,  1908,41,  1678—1684.  Com- 
pare Abstr.,  1905,  i,  743). — The  fact  that,  of  the  various  stereo - 
isomerides  of  an  a-dioxime,  the  s?/n-modification  alone  yields  complex 
metallic  dioximines  is  utilised  for  the  'determination  of  the  configur- 
ation of  dioximes.  Stierlin's  a-anisildioxime  (Abstr.,  1889,  512), 
Hoffmann's  a-cuminildioxime  (Abstr.,  1890,  1143),  and  a-furildioxime 
(m.  p.  166 — 168°)  are  thus  shown  to  possess  the  s7/n-configuration, 
whilst  Werner  and  Bloch's  two  stereoisomeric  o :  o'-dichlorobenzil- 
dioximes  (Abstr.,  1899,  i,  753),  which  do  not  form  coloured  complex 
metallic  derivatives,  must  be  the  amphi-  and  the  an^i-moditications. 

An  interesting  illustration  of  the  method  is  given  by  Boeris'  stereo- 
isomeric methylanisylglyoxaldioximes  (Abstr.,  1894,  i,  72).  The 
modification,  m.  p.  125°,  obtained  by  Angeli's  method  of  reducing  the 
corresponding  peroxide,  is  probably  the  amphi-diioxime,  and,  in  accord- 
ance with  the  rule,  does  not  form  dioximines.  By  heating,  it  is  trans- 
formed into  an  isomeride,  m.  p.  207°,  which  does  yield  dioximines,  and 
has  consequently  the  s^/n-configuration,  although  Angeli's  researches 
on  purely  aromatic  peroxides  show  that  the  a7?z/?/ii-dioximes  obtained 
by  reduction  are  converted  into  a?i^i-dioxime3  by  heat.  An  explana- 
tion is  offered  of  the  abnormal  behaviour  of  the  preceding  aliphatic 
aromatic  dioxime.  The  nickel  and  the  ferrodipyridine  dioximines  of 
a-anisildioxime  and  of  a-furildioxime  are  described  shortly.         C.  S. 

Diethoxybenzoquinone.  Jacques  Pollak  and  J.  Goldstein 
{Monatsh.,  1908,  29,  135— 138).— Will  has  stated  (Abstr.,  1888,  457) 
that  some  dimethoxybenzoquinone  is  formed  on  adding  pyrogalloi 
trimethyl  ether  to  concentrated  nitric  acid,  whilst  according  to  Schiffer 
(Abstr.,  1892,  715)  pyrogalloi  triethyl  ether  is  not  converted  into 
diethoxybenzoquinone  when  added  to  nitric  acid  in  glacial  acetic  acid. 

This  difference  in  the  behaviour  of  the  two  ethers  has  been  further 
investigated.  Schiffer's  work  has  been  repeated  and  confirmed ; 
when,  however,  the  trimethyl  ether  is  treated  in  the  same  way,  it  ia 
partly  converted  into  dimethoxybenzoquinone.  It  is  also  found  that 
if  the  mixture  of  nitric  and  glacial  acetic  acids  is  added  to  a  solution 
of  pyrogalloi  triethyl  ether  in  glacial  acetic  acid,  some  diethoxy- 
benzoquinone is  formed.     The  latter  compound  crystallises  in  wide 
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needles,  m.  p.   124—126°  (compare  Weidel  and   PoUak,  Abstr.,  1900, 
i,  290).  W.  H.  G. 

Bornyl  Palmitate.  0.  von  Sobbe  {J.  pr.  Chem.,  1908,  [ii],  77, 
510 — 512). — Bornyl  palmitate  is  best  prepared  by  the  action  of 
palmityl  chloride,  which  has  been  distilled  over  sodium,  on  the  sodium 
derivative  of  borneol  in  boiling  ethereal  solution.  The  borneol  should 
first  be  freed  from  ?soborneol  by  the  alcohol-sulphuric  acid  method. 
The  ester  crystallises  in  glistening,  white  scales,  m.  p.  67 — 68°. 

G.  Y. 

Preparation  of  Acetals  by  Claisen's  Method.  Alexander 
E.  Arbusoff  {J.  Buss,  Phys.  Ghem.  Soc,  1908,  40,  637— 652).— Part 
of  this  paper  has  been  already  published  (Abstr.,  1907,  i,  749). 

The  action  of  ethyl  orthoformate  on  menthone  or  pulegone  in 
presence  of  sulphuric  acid  yields  the  unstable  acetal  of  menthone  or 
pulegone,  which,  under  the  conditions  of  experiment,  decomposes,  giving 
ordinary  alcohol  and  the  ether  corresponding  with  an  unsaturated 
alcohol.  Thus  menthone  yields  the  ether,  CjoHj^'OEt,  b.  p.  83 — 84°/ 
9  mm.,  D^*^  08749,  and  pulegone  the  ether,  G^^ll^^-O^t,  b.  p. 
97_97-5o/i2  mm.,  D?*^  0-9047. 

Camphor acetcd,  CjQHjg(0Et)2,  prepared  by  the  action  of  ethyl 
orthoformate  on  camphor  in  presence  of  sulphuric  acid,  is  an  almost 
colourless  liquid,  b.  p.  119— 120°/16-5  mm.,  DJ  0-9632,  Df  0-9462. 
Besides  camphoracetal,  this  reaction  gives  a  compound,  b.  p. 
82— 83°/15  mm  ,  which  contains  C,  72-73%  and  H,  10-62%,  and  is 
probably  a  compound  of  camphor  and  alcohol  analogous  with  the 
so-called  chloral  alcoholate. 

Methylmenthone,  Cj^H^qO,  prepared  by  the  action  of  magnesium 
methyl  iodide  on  menthone,  is  a  colourless,  pleasant-smelling  liquid, 
b.  p.  103°/17  mm.,  2l5-5°/749-6  mm.,  D^  0-9121,  DJ,^  0  8970. 

T.  H.  P. 


Chemical  Action  of  Light.  XII.  Gtacomo  L.  Ciamician  and 
Paul  Silber  {Atti  B.  Accad.  Lincei,  1908,  [v],  17,  i,  576 — 582;  Ber., 
1908,  41,  1928—1935.  Compare  Abstr.,  1907,  i,  587;  this  vol., 
i,  277). — When  dissolved  in  aqueous  alcohol  and  subjected  to  the 
prolonged  action  of  light,  dihydrocarvone,  like  other  c?/c^oketones 
{loc.  cit.),  yields  an  aliphatic  acid  and  an  aldehyde,  whilst  carvone  is 
almost  completely  converted  into  an  isomeric  compound  under  the 
same  conditions. 

The  products  yielded  by  dihydrocarvone  are  (1)  the  acid, 
CH2Me-CH2-CH2-CH(CMe:CH2)-CH2-C02H(?), 
which  is  an  oily  liqufd,  b.  p.  135 — 137°/12  mm.,^254-5°/758  mm.,  and, 
when  boiled  with  sulphuric  acid  diluted  with  its  own  volume  of  water, 
is  transformed  into  the  isomeric  lactone, 


CH2Me.CH2.CH2-CH<^^^^'iV^  (^) 


b.  p.  264—265°;  (2)  an  aldehyde, 

CHMe:CH-CH2-CH(CMe:CH2)-CH2-CHO 
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into  the  lactone,  CHMe:CH-CH2-CH< -l^^  _^  I       b.  p.  206—267°. 


which  was  not  separated,  but  was  converted  into  the  corresponding 
hydroxamic  acid,  and  this,  by  boiling  with  aqueous  sulphuric  acid, 

^CMe^-O 

^CHg-CO' 
Cirvone  yields  (1)  an  is;oraeric  compound  (annexed  formula),  m.  p. 

PH  -PTT  ^^^°'    ^'   P'    ^^^■^°'    \y\\\c\\    has    the    normal 

^OUg'Y         I      2  molecular  weight  in  freezing  acetic  acid  and 

Oil — CHg'CMegl  (?)  closely  resembles  camphor  in  odour  and  ap- 

\ CMe'UO  pearance  ;     its    oxime,    Cj^H^^iNOH,    m.    p. 

126 — 128°,  separates  from  light  petroleum 
in  large,  monoclinic  crystals  [Boeris  :  a  :  i  :  c=  1*1057  : 1  :  0  6233  ; 
)8  =  67°36'],  and  its  semicarbazone,  C^^Hj^ONg,  crystallises  from  alcohol 
in  large  prisms,  m.  p.  239°;  (2)  a  small  .proportion  of  an  oily 
compound,  Q^^^fi  or  CjQHjgOj  b.  p.  218 — 223°,  which  has  an  odour 
resembling  that  of  roses.  T.  H.  P. 


Action  of  Magnesium  Methyl  Iodide  on  Carvenone  and 
Pulegone.  Hans  Rupe  and  F.  Emmerich  {Ber.,  1908,  41, 
1750 — 1754). — The  action  of  magnesium  methyl  iodide  on  carvenone, 

CHMe<^^,T  nrr  ^CPr^,  leads  to  the  formation  of  an  unstable, 
tertiary  alcohol,  which  loses  water,  forming  an  unsaturated  hydro- 
carbon, which  must  be   2-methylcarvenene,  CMe<^prT  .pxr  ^CPr^, 

since  its  molecular  refraction  is  considerably  higher  than  the  calcu- 
lated, as  is  also  that  of  carvenone.  It  has  been  shown  by  other 
authors  (VVallach,  Abstr.,  1895,  i,  672 ;  1904,  i,  752  ;  1905,  i,  450; 
Knoevenagel,  Abstr.,  1897,  i,  606)  that  in  regard  to  their  molecular 
refractions,  a/?-unsaturated  ketones  resemble  alcohols  with  two 
ethylene  linkings.  The  high  molecular  refraction  of  the  unsaturated 
hydrocarbon  agrees  with  the  presence  of  two  conjugated  ethylene 
linkings.  The  hydrocarbons  obtained  in  the  same  manner  from 
carvone,  dihydrocarvone,  pulegone,  and  isopulegone  (this  vol.,  i,  433), 
which  contain  an  ethylene  linking  in  the  4(8)-  or  (8)(9)-position, 
have  normal  refractions,  and  hence  cannot  contain  conjugated  ethylene 
linkings. 

The    hydrocarbon    obtained    by   the    action    of    methyl    iodide   on 

pulegone,  CHMe<^^2~^>0:CMe2,  must  be  3-methyl-A^<«'-mentha- 
diene,   CMe*^pjT pxT  ^CiCMog,  and  not  3-methylene-A''*^'-terpene, 

CHMe<^^2'^(^jy>C:CMeo.  as  stated  by  Grignard  (Abstr.,  1901, 

i,  679). 

2-Methylcarvenene,  CjjH^g,  is  a  colourless,  mobile  oil,  b.  p.  86 — 87°/ 
10  mm.,  D20  0;8563,  <«  1-4961 3,  [a]^  -h  0-67°,  has  a  sweet  flavour,  and 
is  not  reduced  by  sodium  and  boiling  amyl  alcohol.  As  the  hydro- 
carbon does  not  contain  an  asymmetric  carbon  atom,  the  small 
rotatory  power  must  result  from  the  presence  of  an  impurity. 

S-Met/tT/l-^'^^^^-merithadieiie,   CuH^g,  is  a  colourless,  mobile  oil,  b.  p. 
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71—73710  mm.,  D"o  0-8402,  r,""^  1-47252,  [af^  -81'41°  -  9G-89°,  is 
not  reduced  by  sodium  and  amyl  alcohol,  and  when  oxidised  by 
potassium  permanganate  yields  acetone  and  an  acid^  which  crystal- 
lises in  white  prisms,  m.  p.  153 — 154°.  A  mixture  of  this  acid  with 
adipic  acid,  m.  p.  149—150°,  had  m.  p.  120—127°.  G.  Y. 

Isomerisation  Phenomena  during  the  Preparation  of 
Cadinene.  Nicolaus  Lepeschkin  {J.  Buss.  Phys.  Chem.  Soc,  1908, 
40,  698 — 699). — In  order  to  investigate  the  genetic  relations  of 
the  sesquiterpenes  obtained  from  oleum  cadinum,  the  author  has 
studied  the  actions  of  hydrogen  chloride  and  acetic  acid  on  cadinene. 

Cadinene  dihydrochloride  decomposes  on  heating,  yielding  cadinene 
exhibiting  the  following  constants  :  b.  p.  148— 149°/20  mm.,  Df  0-9172, 
Wj)  1-5107,  [ajo  -  111-28°.  But  on  prolonged  heating  in  a  sealed  tube 
at  180 — 200°,  cadinene  dihydrochloride  undergoes  isomeric  change  into 
an  unstable  chloride,  which  yields  a  sesquiterpene  having  b.  p. 
145— 148°/20  mm.,  Df  0-9061,  n'^  1-5041,  and  [a]D-2-80°;  this 
sesquiterpene  is  probably  identical  with  the  one  obtained  by 
Schindelmeiser  (this  vol.,  i,  353),  and  is  isomeric  with  the  one  previously 
obtained  by  the  author  (this  vol.,  i,  278)  by  the  action  of  hydriodic 
acid  on  the  sesquiterpene  having  [aj^  -  14-12°. 

When  cadinene  is  heated  with  acetic  acid  at  180 — 200°,  its 
rotation  falls  from  -111-28°  to  -8°;  the  products  formed  have  not 
been  investigated. 

The  purest  cadinene  prepared  by  the  author  was  obtained  by  the 
action  of  sodium  ethoxide  on  the  dihydrochloride,  and  has  the  following 
constants:  b.  p.  149°/20  mm.  and  271 — 272°  at  ordinary  pressure, 
r>f  0  9183,  n^'  1-5073,  and  [a]^,  -  110-96°.  T.  H.  P. 

Constituents  of  Essential  Oils.  Elemicin,  a  High-boiling 
Constituent  of  Blemi  Oil,  and  the  Displacement  of  Alkyloxy- 
groups  in  the  Benzene  Nucleus  by  Hydrogen.  Friedrich  W. 
Semmler  {Ber.,  1908,  41,  1768 — 1775).— The  author  has  investigated 
the  composition  of  the  fraction  of  crude  elemi  oil  which  has  the  highest 
boiling  point.  The  specimen  studied  had  D^*^  1-031,  n^  1-5188,  and  on 
analysis  gave  figures  pointing  to  the  presence  of  a  benzene  derivative, 
accompanied  by  small  amounts  of  a  sesquiterpene  alcohol.  A  fraction, 
b.  p.  150 — 156°/10  mm.,  obtained  on  further  distillation  over  sodium, 
had  D^^  1036,  n^  1-541 93,  was  slightly  Isevorotatory,  and  is  considered 

to  consist  of  elemicin,  CHMe:CH-C<^^.*^|^^®|>C-OMe  (?).      The 

propenyl  group  may  be  formed  by  intramolecular  change  of  an  allyl 
group  during  the  distillation  over  sodium.  When  reduced  with  sodium 
and  alcohol,  elemicin  yields  an  optically  inactive  product^  ^I'^ifi^  0)> 
b.  p.  125-5°/10  mm.,  D20  0994,  rij,  1-151200.  Oxidation  of  elemicin  by 
means  of  potassium  permanganate  in  acetone  solution  leads  to  the 
formation  of  3  :  4  :  5-trimethoxybenzoic  acid.  When  treated  with  sodium 
and  alcohol,  this  acid  is  reduced  to  ?7i-methoxy  ben  zoic  acid.  o-Methoxy- 
benzoic,  veratric,  asaronic,  and  myristic  acids,  on  the  other  hand,  are 
not  reduced  by  sodium  and  alcohol.  Gr.  Y. 
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Constituents  of  Essential  Oils.  Elemicin  and  i>oBlemicin. 
Friedrich  W.  Semmler  {Ber.,  1908,  41,  1918 — 1921.  Compare  pre- 
ceding abstract). — When  treated  with  ozone  in  moist  benzene  solution, 
elemicin,  which  has  not  been  distilled  over  sodium,  yields  trimethyl- 
homogallaldehyde  and  trimethylhomogallic  acid,  but  after  distillation 
over  sodium  it  yields  trimothylgallaldehyde.  Elemicin  therefore  con- 
tains an  ethylene  linking  in  the  /?y-position  in  the  side-chain,  and,  when 
distilled  over  sodium,  undergoes  isomerisation  into  isoelemicin,  which 
has  the  ethylene  linking  in  the  a^-position. 

Trimethylhomogcdlaldehyde,  CijH^^O^,  b.  p.  162 — 165°/ 10  mm.,  forms 
a  semicarhazone,  m.  p.  188°.  Ih'imethylhomogallic  acid,  Oj^Hj^Og, 
m.  p.  119—120°,  forms  a  methyl  ester,  b.  p.  172— 182°/10  mm., 
D^o  1153. 

Trimethylgallaldehyde  (3:4:  h-trimethoxyhenzaldehyde),\u^^-^cP^,  m.  p. 
75°,  b.  p.  163 — 165°/10  mm.,  forms  a  semicarhazone,  CuHigO^Ng, 
m.  p.  218°,  and  the  aldoxime,  Q^^ll^jd^.^OH,  m.  p.  82—84°,  b.  p. 
198 — 200°/10mm.  When  heated  with  acetic  anhydride,  the  aldoxime 
is  converted  into  3:4:  5-irimethoxybenzonitrile,  CjoHjjOgN,  m.  p.  93°, 
b.  p.  180 — 185°/10  mm.,  which  on  hydrolysis  yields  trimethoxybenzoic 
acid.  G.  Y. 

Ethereal  Oils,  Material  for  the  Investigation  of.  Roure- 
Bertrand  Fils  (Chem.  Zentr.,  1908,  i,  464 — 465  ;  from  Wiss.  indust. 
Ber.  Roure-Bertrand  Fils,  1907,  [2],  6,  15— 32).— Oil  from  Sandal 
Wood.— A  yield  of  3*8%  oil,  [a]D  + 47-07°,  D^^  0*9799,  found  to  contain 
0*4%  ester  and  44*1%  alcohol  calculated  as  linalyl  acetate  and 
linalool.  Oil  from  Linaloe  Seeds. — [a]D+l'5°,  after  acetylation 
[a]D-3-2°,  D^^  0-8883,  saponification  number  29-2,  10-2%  ester 
calculated  as  linalyl  acetate^  saponification  number  after  acetylation 
164*5,  51*6%  alcohol  calculated  as  linalool.  Oil  of  Sage  from  Grasse. — 
Two  samples  examined,  [a]D  +6-13°,  +6-45°,  D^^  0-915,  0-916,  saponifi- 
cation number  13-4,  after  acetylation  53*7.  Climate  and  soil  are 
stated  to  influence  the  physical  and  chemical  constants  of  this  oil. 
Oil  from  Tetranthera  polyantha  var.  citrata. — (1)  From  the  hark; 
[ajc  +20-5°,  after  acetylation  +8*77°,  D^^  0*8673,  saponification 
number  252*3  ;  contains  8%  citral,  10%  citronellal,  56-5%  alcohols, 
and  2-4%  esters.  (2)  From  the  leaves  \  [a]^  -  15-5°,  after  acetylation 
-4*3°,  D'^  0-9013,  saponification  number  (after  acetylation  104*7; 
contains  6%  citral,  21*2%  cineol,  and  31*3%  alcohols.  (3)  From  the 
fruU:  [ajo  +12*7°,  after  acetylation  +10*2°,  D^^  0*8872,  saponifi- 
cation number  after  acetylation  172*5  ;  contains  64%  citral,  19*4% 
alcohols,  and  2%  esters.  Oil  from  Magnolia  Kobus  D.  C. — [aj^  -  1*33°, 
D^^  0*9432  ;  contains  about  15%  citral  and  a  small  quantity  of  anethole 
and  estragole  (?).  J.  V.  E. 

LsBVorotatory  Component  of  Tarragon  Oil.  Maurice 
Daufresne  and  Flament  {Bull.  Soc.  chim.,  1908,  [iv],  3,  656 — 658. 
Compare  this  vol.,  i,  19). — The  Isevorotation  of  the  higher  boiling 
fractions  of  tarragon  oil  is  shown  to  be  due  to  the  presence  of  an 
unstable  aldehyde,  which  on  heating  loses  water  and  resinifies.  It 
has  already  been  suggested  that  the  source  of  the  jt?-methoxycinnam- 
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aldehyde  noted  as  a  constituent  of  the  oil  may  be  an  aldehyde-alcobol 
of  the  constitution  OMe-CeH4-OH2-CH(OH)-CHO  or 

OMe-aH4-CH(OH)-CPl2-CHO 
{Bull,  Soc.  chim.,  1908,  [iv],  3,  330).  T.  A.  H. 

Congo-Copal  and  (White)  Benguela-Copal.  A.  Engel  (Arch. 
Fharm.,  1908,  246,  293—305). — The  portion  of  Congo-copal  soluble 
in  ether  yields  to  sodium  carbonate  Congocopalic  acidy  CjgHgQOg,  m.  p. 
115—118°  (48 — 50%),  a-Congocopaloresen  (5 — 6%),  and  an  ethereal  oil 
(3 — 4%)  ;  the  residue,  soluble  in  alcohol  and  ether,  yieldsfi 07igocopctlolic 
acid,  0.^2^3340,  m.  p.  108 — 110°  (22%),  and  (S-Congocopaloresen,  m.  p. 
175 — 178°  (12%) ;  impurities  and  ash,  4—5%.  For  Benguela-copal  the 
corresponding  results  are  :  Bengucopalic  acid,  CjgHgQOg,  m,  p.  134 — 136° 
(43 — 45%),  a- Bengucopaloresen  (4 — 5%),  ethereal  oil  (3 — 4%),  Bengu- 
copaloHc  acid,  CgiHggOg,  m.  p.  114 — 116°  (a  lower  homologue  of  Congo- 
copalolic  acid),  22%,  and  /3- Bengucopaloresen,  C22H3g02,  m.  p.  192 — 196°. 
All  these  substances  are  amorphous.  G.  B. 

Fagopyrum-Rutin.  A.  Wunderlich  {Arch.  Pharm.,  1908,  246, 
241 — 256). — The  glucoside  from  the  flowers  of  buckwheat  {rolygonum 
fagopyrum)  is  identical  with  rutin  from  rue  and  with  violaquercitrin 
(viola-rutin)  ;  it  has  the  formula  Q^^\i^fi^Q,?>^,f>. 

Thequercetin  trimethyl  ether  of  Waliaschko  (Abstr.,  1904,i,  760),  m.ip. 
154°,  is  hydrolysed  by  alcoholic  potassium  hydroxide  to  methylphloro- 
glucinol  and  veratric  acid ;  since  hydroxyl  groups  in  the  ortho- 
position  to  the  carbonyl  groups  are  not  directly  methylated,  this 
substance  must  be  l-hydroxy-3  :  3' :  4'-trimethoxyflavanol.  It  yields 
on  acetylation  diacetylquercetin  trimethyl  ether,  Cj^H^OyMegAco,  m.  p. 
170 — 171°.  'J  he  yellow  substance,  m.  p.  240°,  obtained  by  Waliaschko 
{loc.  cit.)  is  quercetin  methyl  ether,  Cj-HgO^Me,  and  yields  tetra-acetyl- 
qvArcetin  methyl  ether,  O-^^Rfi^yi^Kc^,  m.  p.  156 — 157°;  this  methyl 
ether  differs  from  the  three  known  quercetin  monomethyl  ethers. 
Acetylrutin,  m.  p.  114 — 116°,  amorphous,  probably  contains  nine  acetyl 
groups,  and  would  then  have  the  composition  Cg^HgiOigAcg.      G,  B. 

Rhamnosides  from  Capparis  spinosa  and  Globularia 
alypum.  A.  Wunderlich  {Arch.  Fharrn.,  1908,  246,  256—259). — 
The  above  rhamnosides  are  identical  with  rutin  (compare  preceding 
abstract).  G.  B. 

Sakuranin,  a  New  Glucoside  from  the  Bark  of  Prunus 
Pseudo-Cerasus  var.  Sieboldi.  Y.  Asahina  {Ao-ch.  Fharm.,  1908, 
246,  259— 272).— /S'a^wranm,  C2oH240io,4H20,  is  extracted  by  water 
from  the  bark  of  the  Japanese  cherry  tree,  and  is  obtained  crystalline 
after  precipitation  of  impurities  by  basic  aluminium  acetate  solution. 
Crystallised  from  alcohol  or  ethyl  acetate,  it  forms  white  needles,  m.  p. 
210 — 212°,  has  a  bitter  taste  and  dissolves  in  alkalis  with  an 
intense  yellow  colour ;  it  yields  an  amorphous  acetyl  derivative, 

C22H20O10AC4, 
and  a  crystalline  benzoyl  derivative,  G^^U^qO^qBz^,  m.  p.   227°.     On 
hydrolysis,  sakuranin  yields  equal  molecules  of  dextrose  and  sakuraneiin, 
^16^1  A>  crystals  from  ether  or  benzene,    m.  p.    150°.      The  latter 

p  p  2 
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substance  contains  one  methoxyl  group,  absorbs  bromine,  and,  when 
fused  with  potassium  hydroxide,  yields  phloroglucinol,  acetic  and  p- 
hydroxybenzoic  acids».  Sakuranin  is  physiologically  inert,  and  does 
not  produce  glycosuria  (like  phloridzin).  G.  B. 

New  Reduction  Products  of  Artemisin.  Pasquale  Bertolo 
{Gazzetta,  1908,  38,  i,  554 — 559). — According  to  Rimini  {Soc.  Chim. 
Roma,  Jan.  12,  1908),  santonin  and  artemisin  contain  the  same  funda- 
mental nucleus,  the  latter  compound  containing  a  hydroxyl  group  in 
place  of  a  hydrogen  atom  of  the  former :  santonin,  'CO'CHICMe*, 
artemisin,  •CO*C(OH)ICMe'.  The  author  points  out  that  artemisin 
cannot  contain  a  hydroxyl  group,  since  it  does  not  yield  an  acetyl  or 
benzoyl  derivative,  and,  on  reduction  with  zinc  dust  and  acetic  acid, 
forms  a  dehydropinacone,  artemisone  (compare  Bertolo  and  Banfaldi, 
Abstr.,  1905,  i,  897).  The  formation  of  the  latter  compound,  which 
may  be  regarded  as  an  oxysantanone,  indicates  the  presence  in  the 
molecule  of  a  carbonyl  group  adjacent  to  a  methylene  group, 

•CO-CHg-CMel. 
The  action  of  various  reducing  agents  on  artemisin  has  been  studied, 
the  results  being  as  follows. 

Reduction  of  artemisin  with  hydriodic  acid  and  red  phosphorus 
gives  a  good  yield  of  a  compound,  m.  p.  98 — 99°,  crystallising  from 
water  in  shining  needles  and  somewhat  resembling  artemisic  acid 
(compare  Abstr.,  1904,  i,  177).  Reduction  with  sodium  amalgam 
gives  an  almost  quantitative  yield  of  an  acid,  m.  p.  170°,  of  which  the 
ethyl  ester  was  prepared.  Reduction  by  means  of  chromous  hydroxide 
yields  a  small  proportion  of  a  substance  which  retains  the  lactonic 
linking  and  a  ketonic  carbonyl  group,  and  has  the  same  m.  p., 
170°,  as  santonin  and,  like  the  latter,  turns  yellow  in  the  light  and 
gives  a  violet  coloration  with  sulphuric  acid  and  ferric  chloride ;  this 
substance  is  also  obtained  by  reducing  artemisin  with  ferrous  hydroxide. 
Reduction  of  the  hydrazone  of  artemisin  with  sodium  amalgam  gives 
an  acid,  m.  p.  116°,  which  contains  nitrogen.  T.  H.  P. 

Nearest  Acid  Derivatives  of  the  Chlorophyllins.  Leon 
Marchlewski  {Ber.,  1908,  41,  1858 — 1860.  Compare  Marchlewski 
and  Schunck,  Trans.,  1900,  77,  1080). — Polemical.  A  criticism  of 
Tsvett's  recent  communication  (this  vol.,  i,  440).  W.  H.  G. 

Tetrahydropyrone  Compounds.  Pavel  Petrenko-Kritschenko 
and  L.  Dementeyeff  {Ber.,  1908,  41,  1696— 1697).— Ethyl  2  :  6-di- 
phenyltetrahydropyrone-3  : 5-dicarboxylate  in  cold  alcoholic  solution 
reacts  with  concentrated  alcoholic  potassium  hydroxide  to  form  the 

salty  0^nopu.nTi/nr)^F*.\^^*^^>  whilst  from  the  boiling  solution 

cinnamic,  benzylidenemalonic,   and  malonic  acids  have  been  isolated, 
and  benzaldehyde  detected  by  its  odour.  C.  S. 

Oxidation  Products  of  Aconine.  Heinricii  Schulze  (Arch. 
Pharm.,  1908,  246,  281—292.  Compare  Abstr.,  1906,  i,  599).  — By  the 
oxidation  of  aconine,  (CJ25^^4i^9^)'  with  chromic  acid,  two  substances, 
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C24H350gN  and  0243^330^1!^,  are  formed,  of  which  the  former  has  basic 
and  the  latter  both  acid  and  basic  properties ;  they  appear  to  be  an 
amino-alcohol  and  the  corresponding  amino-acid,  and  the  acid  has  also 
been  obtained  by  oxidation  of  the  alcohol. 

To  the  description  of  the  base  previously  published,  the  following 
should  be  added.  From  analyses  of  the  hydrochloride,  the  base  has 
undoubtedly  the  formula  C^^H.^fi^'N ,  and  the  alternative  formula 
^24^37^8^'  previously  suggested,  is  now  definitely  excluded.  The 
hydrochloride  has  [a]^"  +54-37°;  the  free  base,  m.  p.  157—160°,  its 
sulphate,  and  its  aurichloride  are  all  amorphous ;  the  hydriodide, 
C24H3508N,HI,3H20,  forms  fine  needles,  m.  p.  220—230°  (decomp.). 
On  acetylation,  a  crystalline  tetra-acetyl  derivative,  m.  p.  233°  (decomp.), 
is  formed,  and,  as  the  substance  was  previously  shown  to  contain  three 
methoxy-groups,  seven  of  the  eight  oxygen  atoms  are  thus  accounted 
for,  and  the  formula  of  the  acetyl  derivative  may  be  written 
C2oHj90jjAc4(OMe)3NMe.  The  aurichloride  of  the  acetyl  derivative 
was  also  analysed. 

Besides  having  one  methoxy-group  less,  the  base,  C24H35O8N,  differs 
from  aconine  in  reducing  acid  potassium  permanganate,  and  also  in 
forming  a  methiodide.  The  latter  forms  needles  from  alcohol,  m.  p. 
222°  (decomp.),  and  has  the  composition  C25H33O8NI.  The  only 
product  which  could  be  isolated  on  further  oxidation  of  the  base, 
C24H35O8N,  was  a  minute  quantity  of  the  hydrochloride  of  the  under- 
mentioned amino-acid. 

The  amino-acid,  C^^H.^fic^'N,  is  formed  from  aconine  in  larger 
quantity  than  the  alcohol  if  much  chromic  acid  is  used.  Its  hydro- 
chloride forms  glassy  plates  and  short  prisms,  soluble  in  water  with  acid 
reaction,  of  the  composition  C2oH2iOg(OMe)3NMe,HC],JH20  (decomp. 
above  250°).  The  crystalline  barium  salt,  C48HggO^8N2Ba,10Il2O,  and 
the  crystalline  hydrochloride  of  the  amorphous  methyl  ester, 

C,9H2o04(OMe)3(NMe)-C02Me,HCi, 
m.  p.  215 — 220°  (decomp.),  have  also  been  analysed.  G.  B. 

Carnine  and  Inosic  Acid.  Fjianz  Haiser  and  Franz  Wenzel 
{Monatsh.,  1908,  29,  157 — 175.  Compare  Neuberg  and  Brahm, 
Abstr.,  1907,  i,  1097;  Bauer,  Abstr.,  1907,  i,  1098).— Carnine, 
originally  obtained  from  meat  extract  by  Weidel  (Abstr.,  1871,  716), 
is  shown  to  be  an  approximately  equal  molecular  mixture  of  hypo- 
xanthine  and  a  new  substance,  inosine,  so  named  because  it  is 
evidently  closely  related  to,  and  is  probably  derived  from,  the  same 
parent  substance  as  inosic  acid.  By  slightly  modifying  the  method  of 
Weidel  {loc.  cit.),  the  authors  have  obtained  about  5 — 6  grams  each  of 
carnine  and  inosic  acid  from  one  pound  of  fresh  meat  extract. 

Inosine,  CiqHj2^5^4'  ^^J  ^®  separated  from  carnine  by  repeated 
extraction  with  small  quantities  of  water,  in  which  it  is  fairly  soluble, 
or  by  treating  carnine  with  acetic  anhydride  and  sodium  acetite,  when 
it  is  obtained  in  the  form  of  an  acetate,  CiqH902N4(OAc)3  or 
C2oHigO.^N8(OAc)g,  crystallising  in  glistening,  silky  needles  or 
rhomboidal  plates,  m.  p.  236°  (decomp.).  Inosine  crystallises  in 
slender,  silky  needles,  m.  p.  215°  (decomp.) ;  [a]]^  -  492°  ;  [M]}>«  -  1  SI  -8° 
(in  water) ;  100  c.c.  of  the  saturated  solution  in  water  at  20°  contains 
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1-615  grams  of  inosine ;  the  silver  salt,  obtained  as  a  gelatinous 
precipitate,  is  soluble  in  ammonia.  Inosine  is  hydrolysed  when 
boiled  with  dilute  sulphuric  acid,  yielding  hypoxanthine  and  a  pentose, 
the  osazone  of  which,  C5Hg03(N'NHPh)2,  crystallises  in  microscopic, 
pale  yellow  needles,  m.  p.  163°  (decomp.). 

Hypoxanthine      aurichloride,     Q^^fil^^,HA.ViQ\^,     crystallises     in 
glistening,  prismatic  needles.  W.  H.  G. 


True  Tannates  of  Quinine.  II.  Pietro  Biginelli  {Gazzetta, 
1908,  38,  i,  559—582.  Compare  Abstr.,  1907,  i,  955).— The  author 
has  prepared  a  number  of  true  and  false  tannates  of  quinine  and 
has  studied  their  behaviour  towards  various  reagents,  the  results 
obtained  differing  in  some  instances  from  those  of  Muraro  (this 
vol.,  i,  451). 

Hydrochloric  acid  acts  on  true  tannates  of  quinine  in  the  same  way 
as  dilute  sulphuric  acid,  first  displacing  the  tannic  acid  from  its 
combination  with  quinine  and  then,  as  quinine  salt,  combining  with 
the  displaced  tannic  acid.  Both  the  undissolved  and  dissolved  portions 
represent  pseudo-tannates,  the  nature  of  the  former  being  independent 
of  that  of  the  true  tannate  employed  ;  the  dissolved  false  tannate, 
being,  however,  derived  from  quinine  dihydrochloride,  varies  with  the 
particular  true  tannate  used. 

In  the  action  of  tannic  acid  on  quinine,  several  tannates  'of  quinine 
are  obtained,  certain  of  them  being  formed  in  preference  to  the  others 
according  to  the  proportions  of  the  components  and  the  experi- 
mental conditions. 

All  the  pseudo-tannates  of  quinine  described  in  the  various  pharma- 
copcsias  are  prepared  from  quinine  sulphate  or  disulphate.  They 
may  be  distinguished  from  the  true  tannates  of  quinine  by  the  follow- 
ing methods  :  (1)  0*2 — 0*3  gram  of  the  tannate  is  treated  with  a  little 
moderately  concentrated  hydrochloric  acid  for  a  few  minutes,  after 
which  2 — 3  c.c.  of  water  are  added,  and  in  a  short  time  the  acid  decanted 
away.  The  yellow  residue  is  treated  with  about  20  c.c.  of  water, 
with  which  it  is  shaken  three  or  four  times  at  intervals.  If  the 
residue  dissolves  completely,  the  original  tannate  is  a  true  tannate  of 
quinine,  whilst,  if  there  remains  an  undissolved  residue,  the  com- 
pound examined  is  a  pseudo-tannate  derived  from  quinine  sulphate  or 
disulphate ;  (2)  02 — 0-3  gram  of  the  tannate  is  treated  with 
2 — 3  c.c.  of  concentrated  nitric  acid,  which  is  afterwards  removed  by 
heating  on  a  water-bath.  After  cooling,  the  residue  is  treated  with 
20 — 30  c.c.  of  water  and  filtered,  the  filtrate  being  heated  to  70° 
with  a  few  drops  of  barium  nitrate  solution  and  then  left.  The 
gradual  deposition  of  barium  sulphate  indicates  a  pseudo-tannate. 

The  following  represent  the  compositions  of  the  true  tannates  of 
quinine  described  by  the  author,  the  percentages  of  quinine  present 
being  indicated  in  brackets  :  5C.2qH.^402N2,5Cj4HjoOp  (50-15) ; 

4C2oH2AN2,50,,HiA  (44-59) ;  "'ZO^.K^fi^.^.^^G^fi^.O,  (40-14)  ; 
20,,^,fi^^^AG,,B.,fi,  (33-47) ;  2Q,,VL,fi,^,,bQ,,K^fi,  (28-70) ; 
2C,oH2AN2»6C,,H,o^,  (25-11)  ;  ^10,,^,<d^^,,10,,'&,,0,{2'2'^2)  ; 

T.  H.  P. 
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Cytisine.  Emil  Maass  (5er.,  1908,  41,  1635— 1637).— The  con- 
clusion that  one  of  the  nitrogen  atoms  of  cytisine  is  secondary,  the 
other  being  tertiary,  is  supported  by  the  preparation  of  cytisine 
cytisinyldithiocarhamate,  CjiHjgONg'CS'SHjNH.'Cj^H^gON,  from 
carbon  disulphide ;  it  forms  a  white  powder,  m.  p.  197 — 198°, 
decomp.  200°.  Hydrochloric  acid  regenerates  cytisine  and  carbon 
disulphide  ;  copper  acetate,  mercuric  chloride,  and  silver  nitrate  give 
reddish-brown,  white  crystalline,  and  white,  fiocculent  precipitates 
respectively. 

Benzoylcylisine,  Q^^^fi^^,  prepared  by  the  Schotten-Baumann 
method,  is  difficult  to  purify  ;  it  forms  prisms,  m.  p.  116°. 

W.  R. 

Sparteine.  XII.  Charles  Moureu  and  Amand  Valeur  {Bull.  Soc. 
chim.,  1908,  [iv],  3,  674—678.  Compare  Scholtz,  Abstr.,  1906,  i,  379).— 
Further  results  of  work  on  the  a  and  a'-sparteine  methiodides  (Abstr., 
1905,  i,  608,  609,  659)  are  given.  The  two  isomerides  may  be  separated 
by  crystallisation  from  alcohol.  When  pure,  the  a'-methiodide  has 
[a]i)  —  47'2°,  solubility  in  water  8%  at  15°,  and  furnishes  a  hydriodide 
having  [ajj,  -  40*32°  in  water,  which,  when  heated,  yields  the  same 
sparteine  hydriodide  as  is  obtained  from  the  hydriodide  of  the 
a-isomeride  {loc.  cit.).  Sparteine  dihydriodide,  Cj5H2gISr2,2HI,H20, 
[ajn  -  15-91°,  does  not  react  with  methyl  iodide  even  when  heated  with 
it  in  a  closed  tube  at  140—150°.  T.  A.  H. 

Strychnos  Alkaloids.  I.  New  Method  of  Oxidising  Brucine 
and  Strychnine.  Hermann  Leuchs  {Ber.,  1908,  41,  1711—1720). — 
When  brucine  and  strychnine  are  oxidised  with  permanganate  in 
acetone  solution,  25%  yields  of  crystalline  acids,  brucinonic  acid, 

and  strychninonic  acid,  Cg^HgoOgNg,  are  formed  respectively.  These  acids 
contain  four  atoms  of  oxygen  more  and  two  atoms  of  hydrogen  less  than 
the  corresponding  alkaloids,  and  it  is  suggested  that  they  are  formed  by 
the  rupture  of  an  ethylene  linking  with  the  production  of  two  carboxyl 
groups  and  at  the  same  time  the  oxidation  of  a  secondary  alcoholic  to  a 
carbonyl  group.  The  acids  are  thus  regarded  as  ketonic  dibasic  acids. 
In  addition  to  these  acids,  small  amounts  of  dihydrobrucinonic  acid, 
CggHjeOgNg,  and  dihydrostrychninonic  acid,  CgjHggOgNg,  are  also  formed  ; 
these  are  probably  the  secondary  alcohols  corresponding  with  the 
ketonic  acid. 

Brucinonic  acid  crystallises  from  water  in  colourless  prisms  contain- 
ing H.^0,  and  has  m.  p.  178 — 183°  (corr.),  but  when  anhydrous  sinters 
at  225°  and  melts  at  266°  (corr.,  decomp.) ;  [a]^"  -  48*5°.  It  dissolves 
readily  in  sodium  carbonate  solution,  and  behaves  as  a  monobasic  acid 
towards  phenolphthalein  or  litmus.  Solutions  of  its  sodium  salt  yield 
precipitates  with  cupric  sulphate,  ferric  chloride,  silver  nitrate,  and 
lead  acetate.  The  monoethyl  ester,  C25H28O8N2,  obtained  by  the  Fischer- 
Speyer  method,  crystallises  from  absolute  alcohol  in  colourless  prisms, 
m.  p.  132°,  or  from  glacial  acetic  acid  in  prisms,  m.  p.  161 — 163°. 

Dihydrohrucinonic  acid  crystallises  from  hot  glacial  acetic  acid  in 
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minute  needles ;  it  is  Isevorotatory  in  concentrated  solution,  but  dextro- 
rotatory in  more  dilute  solution. 

Strychninonic  acid  crystallises  from  hot  water  in  colourless  prisms 
containing  2H2O.  When  anhydrous,  it  melts  and  decomposes  at 
265 — 267°  (corr.),  and  has  [a]^  -43-3°.  Dihydrostrychninonic  acid 
crystallises  in  rectangular  plates,  decomposes  at  about  315°^  (corr.), 
and  has  [aj^    +  4'3°  in  3 '5%  solution.     The  acids  are  not  poisonous. 

J.  J.  S. 

A  Transformation  of  Dimethylpyrrole.  Angelo  Angeli  and 
GuERRiERo  Marchetti  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i, 
485 — 486.  Compare  this  vol.,  i,  207). — The  interaction  of  ethyl 
formate  and  2  :  5-dimethylpyrrole  yields  a  mixture  which,  with 
p-nitrophenylhydrazine,  gives  a  small  quantity  of  a  hydrazone,  which 
is  probably  acetonylacetone-/>-nitrophenylhydrazone.  This  compound, 
which  is  also  obtained  when  2  : 5-dimethylpyrrole  is  treated  with 
j9-nitrophenylhydrazine,  is  formed  by  the  opening  of  the  pyrrole  ring 
in  the  manner  expressed  by  the  equation  : 

CH:CMe>^^  +  2NH,.NH-C,H,.N0,  = 

N02-C6H4-N2H:CMe-CH2-CH2-CMe:N2H-C,H4-N02. 
The  hydrazines  are  hence  able  to  convert  dimethylpyrrole  into 
ketohydrazones  in  the  same  way  as  hydroxylamine.  T.  H.  P. 

Synthesis  of  Ethyl  2  : 5-Dimethyl-3  ethylpyrrole-4-carboxyl- 

ate.  Georg  Korschun  {Bull.  Soc.  chim.,  1908,  [iv],  3,  593 — 595. 
Compare  Abstr.,  1905,  i,  373). — A  continuation  of  work  on  the 
synthesis  of  similar  esters  by  Hantzsch's  method  (Abstr.,  1890,  i, 
1155). 

Ethyl  2  '.^'dimethyl-d-eihyljjyrrole-i-carhoxylatef 
j^jj^CMelCEt 

CMe:C-C02H' 
m.  p.  74 — 75°,  could  not  be  prepared  by  treating  a  mixture  of  ethyl 
acetoacetate  and  methyl  a-chloropropyl  ketone  with  ammonia,  but  a 
yield  of  about  27%  of  the  theoretical  was  eventually  obtained 
by  the  replacement  of  ethyl  acetoacetate  by  ethyl  ^-aminocrotonate. 
The  ester  is  difficult  to  purify  by  recrystallisation,  and  recourse  was 
had  to  treating  the  crude  product  with  a  boiling  solution  of  potassium 
hydroxide  in  methyl  alcohol,  which  attacks  the  associated  impurities, 
but  has  no  action  on  the  pyrrole  ester.  The  latter  was  finally  obtained 
in  colourless,  brilliant,  bulky  crystals  from  dilute  methyl  alcohol. 

T.  A.  H. 

Condensation  of  Acetonedicarboxylic  Esters  with  Aldehydes 
under  the  Influence  of  Ammonia  and  Amines.  III.  Pavel 
Petrenko-Kritschenko  and  W.  Petroff  {£er.,  1908,  41,  1692 — 1695. 
Compare  Abstr.,  1906,  i,  452;  1907,  i,  708).— The  substances 
described  previously  as  the  nitrosoamines  of  the  esters  of  2  :  6-diphenyl- 
piperidone-3  :  5-dicarboxylic  acid  and  its  iV-methyl  homologue  are  in 
reality  the  nitrites,  since  the  bases  are  liberated  by  ammonium 
hydroxide  in  the  cold. 
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The  piperidone  structure  of  the  condensation  products  of  ethyl 
acetonedicarboxylate  with  aldehydes  has  been  proved  by  oxidising 
ethyl  2  :  6-diphenylpiperidone-3  :  5-dicarboxylate  with  chromic  and 
acetic  acids,  whereby  a  substance,  CggHgiOgN,  m.   p.  195°,  is  obtained, 

which  receives  the  constitution  NH<Cpp,  .'p)^--.^  :^  /^qO,  because   it 

does  not  give  a  coloration  with  ferric  chloride,  and  is  hydrolysed 
without  fission  by  concentrated  boiling  alcoholic  potassium  hydroxide, 
yielding  the  acid,  Ci9Hj30^N,  m.  p.  258°  (decomp.). 

The  piperidone  bases  in  benzene  solution  form  salts  with  mineral 
acids  which  are  insoluble  in  water.  When,  however,  an  alcoholic 
solution  of  the  base  is  treated  with  a  mineral  acid,  excepting  nitric, 
the  salts  are  not  precipitated  by  the  addition  of  water  ;  from  the 
solutions,  ammonium  hydroxide  and  platinum  tetrachloride  precipitate 
the  unchanged  bases  and  the  platinichlorides  respectively.  The 
nitrites  and  nitrates,  however,  do  not  exist  in  the  soluble  forms,  and 
are  precipitated  by  the  addition  of  these  acids  to  the  solutions  of 
the  salts.  The  nitrate  of  ethyl  diphenylpiperidonedicarboxylate, 
Co3H„r0fiN,HN0g,  m.  p.  154 — 157°,  has  been  prepared  in  this  way. 

C.  S. 

Decomposition  of  3-Methyl  2-Hydrogen  Quinolinate.  Alfred 
KiRPAL  (Monatsh.,  1908,  29,  227—234.  Compare  Abstr.,  1907,  i, 
722). — It  has  been  proved  that  the  compound  obtained  as  a  by- 
product in  the  preparation  of  2-methyl  3-hydrogen  quinolinate  by  the 
action  of  methyl  alcohol  on  t'le  anhydride  of  the  acid  is  3-methyl 
2-hydrogen  quinolinate  (Abstr.,  1906,  i,  697).  The  ammonium 
quinolinamate  derived  from  the  ester  is  converted  by  the  action  of 
alkaline  hypobromite  into  a  compound  which  must  be  3-aminopicolinic 
acid,  since,  when  heated  above  its  melting  point,  it  liberates  carbon 
dioxide,  yielding  3-aminopyridine  (compare  Pollak,  Abstr.,  1895,  i, 
391). 

The  quinolinamate  is  also  converted  through  the  diazo-compound 
into  a  substance  which  must  be  3-hydroxypicolinic  acid,  for  it  yields 
3-hydroxypyridine  on  distillation. 

3-Aminopicolinic  acid,  2NH2*C5H3N*C02H,H20,  crystallises  in 
faintly  coloured  plates,  m.  p.  210°  (decomp.). 

^-Uydroxypicoliriic  acid,  OH*C5H3N*C02H,  crystallises  in  colourless 
prisms  or  small,  triangular  plates,  m.  p.  215°.  W.  H.  G. 

Nitration  of  Quinoline  and  its  Mononitro-derivatives.  II. 
Adolf  Kaufmann  and  Hans  Hussy  {Ber.,  1908,  41,  1735—1742. 
Compare  Abstr.,  1906,  i,  984). — Quinoline  when  nitrated  yields  a 
mixture  of  equal  atnounts  of  5-  and  8-nitroquinolines.  The  5-nitro- 
derivative  on  further  nitration  yields  5  :  7-dinitro-,  and  the  8-mono- 
nitro-  yields  6  :  8-dinitro-quinoline  (Claus  and  Hartmann's  5  :  8-dinitro- 
quinoline).  6-Nitroquinoline  yields  a  mixture  of  5:6-  and  6 : 8- 
dinitroquinolines,  and  7-nitroquinoline  yields  a  mixture  of  the  5  :  7-  and 
7  : 8-dinitro-compounds. 

The  6  :  7-dinitroquinoline  cannot  be  obtained  by  direct  nitration  or 
by  synthesis. 
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6  : 8-Dinitroquinoline  is  obtained  free  from  the  isomeric  5  : 6-com- 
pound  when  6-nitroqiiinoline  is  added  gradually  to  a  mixture  of 
sulphur  trioxide  and  concentrated  nitric  acid,  and  the  temperature 
allowed  to  rise  gradually  to  100°  while  the  mixture  is  stirred.  The 
constitution  of  the  dinitroquinolines  has  been  established  by  their 
syntheses  from  substituted  anilines  by  Skraup's  method,  using  either 
arsenic  or  picric  acid  as  oxidising  agent. 

The  melting  points  are  5:7,  180°;  5:6,  185°;  7:8,  221—223°. 
The  5  :  7-dinitro-compound  dissolves  in  aqueous  sodium  hydroxide, 
yielding  a  red  solution,  whereas  the  7  :  8-compound  yields  a  yellow 
solution.  The  dinitro-compounds  do  not  combine  directly  with  methyl 
iodide ;  the  5  :  6-derivative,  however,  combines  with  methyl  sulphate, 
and  from  this  sulphate  a  methiodide,  Ci^H^O^Ng^Iel,  can  be  obtained 
by  double  decomposition.  It  crystallises  from  water  in  brilliant 
dark  red  plates,  and  decomposes  at  125 — 126°.  J.  J.  S. 

Fixation  of  Aromatic  Amines  on  Vinyl  Ketones.  4-Alkyl- 
quinolines.  Edmond  E.  Blaise  and  M.  Maire  (Bull.  Soc.  chim., 
1908,  [iv],  3,  658 — 667). — The  authors  have  studied  the  condensation 
of  aromatic  amines  with  vinyl  ketones.  In  absence  of  water,  the 
action  of  aniline  on  the  ^-chloro-ketones  gives  rise  to  the  formation  of 
4-alkylquinolines.  This  is  a  general  method  of  synthesis,  and  gives 
pure  compounds,  although  the  yield  is  not  very  good. 

P-Anilinoethyl  ethyl  ketone,  NHPh'CgH^'COEt,  is  obtained  by 
heating  a  mixture  of  aniline,  water,  and  ethyl  chloroethyl  ketone  on 
the  water-bath,  and  crystallises  from  ether  in  plates,  m.  p.  55  •5°. 
The  semicarhazone  has  m.  p.  130°  (decomp.),  and  t\\Q  jyhenylcarhamide, 
m.  p.  76—77°.  p-Anilinoethijl  propyl  ketone,  NHPh-CgH^-COPr*, 
prepared  from  chloroethyl  propyl  ketone,  separates  from  alcohol  in 
pale  yellow  leaflets,  m.  p.  60°.  The  phenylcarhamide  has  m.  p. 
107—108°.  (B-Methylanilinoethyl  ethyl  ketone,  NPhMe-OgH^-COEt, 
has  b.  p.  164°/15  mm.;  the  semicarhazone  has  m.  p.  163°,  and  the 
picrate,  m.  p.  110°.     ft-2-Carhoxyanilinoethyl  ethyl  ketone, 

C02H-C6H4-NH-C2H4-COEt, 
has  m.  p.  106°. 

i-Ethylquinoline  (see  following  abstract)  is  obtained  by  heating  on 
the  water-bath  a  mixture  of  aniline  (2  mols.),  aniline  hydrochloride 
(1  mol.),  ethyl  ^-chloroethyl  ketone  (1  moL),  and  an  amount  of 
absolute  alcohol  equal  to  the  weight  of  the  aniline  hydrochloride. 
^-Anilinoethyl  ethyl  ketone  is  an  intermediate  product  in  this  reaction, 
for  it  yields  4-ethylquinoline  when  heated  with  aniline  hydrochloride. 

J.  C.  C. 

4-Alkylquinolines.  Mechanism  of  the  Reactions  of  Skraup 
and  of  Doebner  and  Miller.  Edmond  E.  Blaise  and  M.  Maire 
(Bull.  Soc.  chim.,  1908,  [iv],  3,  667— 674).— In  view  of  the  light 
thrown  on  the  mechanism  of  the  formation  of  quinolines  (see  preceding 
abstract),  the  authors  consider  that  both  Skraup's  reaction  and  that 
due  to  Doebner  and  Miller  can  be  explained  in  the  same  way. 
Skraup's  reaction  is  to  be  regarded  as  (1)  formation  of  an  acraldehyde ; 
(2)  fixation  of  a  mol.  of  aniline  on  the  double   linking,  and  (3)  ring 
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formation  by  elimination  of  water  and  loss  of  two  atoms  of  hydrogen, 
thus : 

CHglCH-CHO     -^     NHPh-CH2-CH2-CHO     -->     ^6H4<^^^^. 

In  the  case  of  Doebner  and  Miller's  reaction,  the  mechanism  is  : 

2CH3-CH:NPh  =  NHPh-CHMe-CH,-CH:NPh    or    2CH3-CHO  — > 
CH3-CH:CH-CHO  +  2NH2Ph   -^  NHPh-CHMe'CHa'CHINPh   — > 

ch:ch 

^«^^<N=:CMe' 

Ai-Ethylquinoline  (preceding  abstract)  has  b.  p.  134°/9  mm.  The 
following  salts  are  described  :  picrate,  canary-yellow  needles,  m.  p. 
192°  (decomp.),  dichromate,  brown  needles,  m.  p.  94°,  platiniohloride, 
orange  crystals,  ra.  p.  208°  (decomp.),  aurichloride,  yellow  needles, 
m.  p.  156°,  7nercurichlo7'ide,  needles,  m.  p.  161°,  cadmiobromide,  needles, 
m.  p.  204°,  niHhiodide-di-iodide,  brown  crystals,  ra.  p.  120 — 121°. 
On  oxidation  with  chromic  acid,  4-ethylquinoline  yields  cinchoninic 
acid. 

4-Propylquinoline  (Koenigs,  Abstr.,  1899,  i,  75),  prepared  from 
aniline  and  ^-chloroethyl  propyl  ketone,  has  b.  p.  159°/16  mm.  ;  the 
picrate,  m.  p.  204°  the  platiniohloride,  m.  p.  198°  (decomp.),  the 
mercurichloride,  m.  p.  148°,  the  cadmiobromide,  m.  p.  148°.     J.  C  C. 

Constitution  of  the  Compounds  of  Tetramethyldiamino- 
benzhydrol  with  some  Methylenic  Derivatives.  Egbert  Fosse 
(Com,pt  rend.,  1908,  146,  1039—1042.  Compare  Abstr.,  1907,  i,  414). 
— The  condensation  of  this  alcohol  with  methylene  compounds  can  be 
most  simply  represented  thus:  CH(CgH^-NMe2)2*OtL  +  HCHX Y  = 
CE[(C(5H4-NMe2)2*CHXy  +  HgO.  But  the  fact  that  all  the  compounds 
produced,  when  treated  with  dimethylamine  in  the  presence  of  acetic 
acid,  regenerate  the  methylene  compound  and  give  the  leuco-base 
of  crystal-violet  suggests  that  the  combination  occurs-  through  the 
oxygen  atom,  thus:  CH(C«H4'NMe2)2-OH-|- H0-CMe:CH-002Et  = 
CH(CgH4-NMe2)2-0-CMe:CH-C02Et.  From  the  behaviour  of  the  con- 
densation compounds,  however,  the  author  concludes  that  in  neutral 
or  alkaline  solution  they  have  the  constitution  first  suggested.  Thus 
ethyl  tetramethyldiaminobenzhydrylacetylacetate,  C23HgQ03N2,  must 
have  the  constitution  CH(C(5H4-NMe2)2*CH(0OMe)-CO2Et,  since  it 
forms  an  oxime,  crystalline  needles,  m.  p.  205°,  and  on  hydrolysis  loses 
carbon  dioxide,  giving  a  new  ketone,  i>p'tetramethyldiaminobenzh7/dryl- 
propcmone,  CH(CgH4«NMe2)2*OH2*COMe,  needles,  m.  p.  110°,  which 
forms  an  oxime,  m.  p.  136  —  137°,  a  semicarbazo7ie,  m.  p.  185°  (decomp.), 
a  dihydrochloride,  an*d  a  platinichloride.  As  ethyl  tetramethyldiamino- 
benzhydrylbenzoylacetate,  C03H32O3N2,  on  hydrolysis  loses  carbon 
dioxide,  giving  tetrameth7jldiaminobenzhydrylacetoi)henone, 

CH(CgH4-NMe2)2-CH2-COPh, 
fine  brilliant  needles,  m.  p.  145°,  which  forms  an  oxime  and  a  platini- 
chloride, whilst,  when  treated  with  concentrated  alcoholic  potash,  it 
undergoes    simultaneously    both    "  acid "    and    •'  ketone "    hydrolysis, 
giving  benzoic  and   tetramethyldiaminobenzhydrylacetic  acids,  tetra- 
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methyldiaminobenzhydrylacetophenone,  carbon   dioxide,   and   alcohol, 
its  constitution  must  be  represented  by  the  formula 

CH(C,H4-NMe2)2-CH(COPh)-C02Et. 
Similarly,  tetramethyldiaminobenzhydrylacetylacetone  should  be  repre- 
sented by  CH(CgH4*NMe2)2*CH(COMe)2,  since  alcoholic  potash  trans- 
forms it  into  potassium  acetate  and  the  substituted  propanone  described 
above.  Again,  alcoholic  potash  converts  tetramethyldiaminobenz- 
hydrylbenzoylacetone  into  a  mixture  of  the  two  mono-ketones,  tetra- 
methyldiaminobenzhydrylacetone  and  tetramethyldiaminobenzhydryl- 
acetophenone,  and  therefore  CH(C(;H4-NMe2)2-CH(COMe)-COPh  must 
be  the  formula  of  the  diketone. 

The  oxide  formula  is  inapplicable  to  tetramethyldiaminobenzhydryl- 
malonic  acid  and  its  derivatives,  which  must  have  the  constitution 
CH(C6H4-NMe2)2*CH(C02H)2.  This  acid  can  be  prepared  from  the 
ethyl  ester  or  it  can  be  obtained  directly.  When  malonic  acid  reacts 
with  the  hydrol,  there  is  formed  either  tetramethyldiaminobenzhydryl- 
acetic  acid  (Abstr.,  1907,  i,  136)  or  the  substituted  malonic  acid,  thus  : 
CH(C6H4-NMe2)2-OH  +  H-CH(C02H)2  = 

Ufi  +  CH(CeH,-NMe2)2-CH(C02H)2. 

E.  H. 


Constitution  of  the  Methylene  Derivatives  of  Tetramethyl- 
diaminodiphenylmethane.  Replacement  of  Hydroxyl  in 
Michler's  Oarbinol  by  the  Alkylmethylene  Radicle.  Robert 
Fosse  {Compt.  rend.,  1908,  146,  1277—1280.  Compare  preceding 
abstract). — The  author  has  extended  his  work  on  the  condensation  of 
tetramethyldiaminobenzhydrol.  The  constitution  of  the  methyl- 
ene derivatives  described  in  the  present  paper  is  not  in  accord  with 
Weil's  ketonic  formula  (Abstr.,  1894,  i,  419)  for  the  carbinol.  The 
compounds  have  the  constitution  (CgH4'NMe2)2CH'CXYR,  and  give  a 
colourless  solution  with  cold  acetic  acid,  which  becomes  intensely  blue 
on  heating.  They  are  decomposed  in  acetic  acid  solution  in  presence 
of  dimethylaniline  into  the  methylenic  constituent  and  the  leuco-base 
of  crystal-violet.  Methyl  Utramethyldiaminohenzhydrylmethylaceto- 
acetate,  CH{CgH4-NMe2)2-CMeAc-C02Me,  has  m.  p.  113—114°. 
Under  the  influence  of  semicarbazide,  it  yields  methyl  methylaceto- 
acetate  and  tetramethyldiaminohenzhydryhemicarhazide, 
CH(C0H4-NMe2)2-NH-NH-CO-NH2, 
m.  p.  185 — 187°,  and  when  treated  with  alcoholic  potash  furnishes 
a-teiramethyldiaminohenzhydrylpropionic  acid, 

CH(CeH4-NMe2)2-CHMe-C02H, 
sintering   at    170°,    m.    p.   190°,    the    ethyl  ester  of  which  has  m.    p. 
103 — 104°,  and  methyl  tetramethyldiaminodiphenylisopj'opyl  ketone, 

CH(CVH4-NMe2)2-CHMe-COMo, 
m.  p.  144 — 145°;  the  semicarbazone  sinters  at  200°,  m,  p.  215 — 216° 
(decomp.).     I'etramethyldiaminohenzhydrylmethylacetylacetone, 

CH(C6H4-NMe2)2-CMe(COMe)2, 
has  m.  p.  140 — 143°.     With  alcoholic  potash,  it  gives  methyl  tetra- 
methyldiaminodiphenyU'sopropyl  ketone.  J.  C.  C. 
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Amino-derivatives  of  o  Dibenzoylbenzene.  Alfred  Guyot 
and  P.  PiGNET  (Compt,  rend.,  1908,  146,  984—987.  Compare  Guyot 
and  Catel,  Abstr.,  1905,  i,  226,  516,  540  ;  1906,  i,  761  ;  1907,  i,  76). 
— ^-Dimethylaminohenzoyl-'l-^-dimethylaminohenzylhenzene, 

NMe2-C6H4-CO-C6H4-CH2-C6H4-NMe2, 
m.  p.  133°,  prepared  by  the  condensation  of  dimethylaniline  with 
/)-dimethylaminobenzylbenzoyl  chloride  in  the  presence  of  aluminium 
chloride,  forms  pale  yellow  needles,  and  does  not  yield  condensation 
products  with  hydrazine,  phenylhydrazine,  hydroxylamine,  or  semi- 
carbazide ;  it  forms  a  <Wm7ro-derivative,  C24H23O7N5,  m.  p.  174°, 
crystallising  in  brilliant  yellow  prisms ;  it  is  reduced  by  sodium 
amalgam  to  tetramethyl-^-diaminohenzylbenzhydrol, 

NMe2-C6H4-CH(OH)-CgH4-CH2-C6H4-NMe2, 
colourless  prisms,  m.  p.  98°,  which  on  further  reduction  yields  1  : 2-di- 
ji-dimethylaminobenzylbenzene,  CQH^(CH2*CgH4*]SrMe2)2»  m.  p.  90°. 
When  tetramethyldiaminobenzylbenzhydrol  is  mixed  with  concentrated 
sulphuric  acid,  it  loses  HgO  and  forms  an  anthracene  derivative,  2-di- 
7nethylamino-9-ip-dimethylaminophenyldihydroanthracenef 

m.  p.  168°,  which  on  oxidation  with  chloranil  loses  Hg  and  is 
convertt  d  into  2  -  dimethylamino-9  -  p  -  dimethylaminophenylanthracene, 
C24H24N2,  m.  p.  184°.     1  :  l-Di-p-dimetkylaminobenzoylbenzene, 

C,H,(CO•CeH,•NMe,^„ 
m.  p.  207°,  obtained  as  pale  yellow  prisms  by  the  oxidising  action  of 
chloranil  on  j9-dimethylaminobenzoyl-2-jo-dimethylaminobenzylbenzene, 
yields  a  monophenylhydrazone,  CgoHg^ON^,  m.  p.  194°,  a  dioxime, 
^■2i^2ip2^^^  m.  p.  230°,  Siud  Si  phthalazine,  C24H24N4,  m.  p.  281°  ;  it  yields 
on  reduction  1  :  2-di-^-dimethylaminohydroxybenzylbenzene, 

CeH,[CH(OH)-C,H,-NMe,]„ 
m.  p.   124°,  which   loses    HgO  by  the   action  of  phosphoryl  chloride 
and  is  converted  into  1  :  2-ip-dimethylaminophenyl-l  :  2-dihydroi&obenzo- 

The  diethyl  homologues  of  the  above  compounds  have  also  been 
prepared :  ^-diethylaminobenzoyl-2-^-dimethylaminobenzylbenzenet 

NEt2-C,H4-CO-CgH4-CH2-C6H,-NMe2, 
m.  p.  104°,  and  ^rini7ro-derivative,  ^20^11^1^ b^  ^-  P-  125°;  ^^-diethyl- 
amino-p'dimethylaminohenzylbenzhydrol, 

NEt2-C6H4-CH(OH)-C6n4-CH2-C6H4-NMe2, 
highly  refractive,  colourless  crystals,  m.  p.  73°  ;  \-^'diethylaminobe7izyl- 
2-^-dhnethylaminobenzylbenzme,^^t^'Q^^'Qll^'0^11^'Qil^'0^^'J^M.ec^ 
m.  p.  57°  ;  the  dihydroanthracene  derivative,  CggHg^Ng,  m.  p.  113  the 
anthracene  derivative,  Qjc^f.ll^^^y  m.  p.  132°;  l-p-diethylaminobenzoyl- 
2-^-dimethylaminobenltoylbenzene,  NEt2-C(.H4'CO'OgH4'CO-CgH4-NMe2, 
m.  p.  110°,  and  its  phthalazine,  02gH28N4,  m.  p.  189°,  and  phenyl- 
hydrazone,  Cg^Hg.ON^,  m.  p.  170°.  M.  A.  W. 

Some  o-Benzylated  Dyes  from  Triphenylmethane.  Alfred 
Guyot  and  P.  Pignet  {Compt.  rend.,   1908,  146,  1043— 1045).— The 
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stability  towards  alkalis  conferred  on  dyes  of  the  type  of  malachite- 
green  by  substituting  groups  in  the  ortho-position  to  the  methane 
carbon  atom  is  usually  explained  by  a  steric  protection  by  these 
groups.  On  this  hypothesis,  it  would  be  expected  that  groups  of 
higher  molecular  weight  would  have  a  proportionally  greater  effect, 
and  it  lias  been  found,  in  fact,  that  the  benzyl  group  lias  a  protective 
action  of  the  same  order  as  the  sulphonic  group  when  substituted  in 
the  ortho-position.       The  tetra-alkyldiamino-o-benzoylbenzylbenzenes, 

^qS^^^xt  .n^TT^.>jR^  (oy  ^^^    ^^®   tetra-alkyldiamino-o-benzylbenz- 

hydrols,  C6H4< -qh  •C^'h'^-NII^  (2)    (P^'®^^^^"^   abstract),   readily 

condense  with  various  amines,  giving  o-benzylated  malachite-greens 
or  their  leuco-derivatives.  Thus  dimethylauiline  in  the  presence 
of  phosphoryl  chloride  reacts  with  tetramethyldiamino-o-benzoyl- 
benzylbenzene,  gi vin g  o-dimethylamiriohenzylpheriyltetramethyldiamino- 
diphenylcarbinol,  NMe2-CgHj*CH2'C<;H4-C(CgH4-NMe2)/OH,  which  can 
be  isolated  in  the  form  of  small,  reddish-brown  crystals  of  the 
zinci chloride,  CgoHg^NgClsZu.  The  dye  alt^o  forms  a  double  nitrate 
with  potassium,  Cg^HggOgNgK,  beautiful  crystals  having  a  coppery 
reflex,  and  a  similar  sodium  salt.  The  leuco-base,  C32H37N3,  fine 
white  needles,  m.  p.  162°,  is  easily  obtained  by  reducing  the  dye  with 
zinc  and  hydrochloric  acid,  or  by  the  direct  condensation  of  dimethyl- 
aniline  with  tetramethyldiamino-o-benzylbenzhydrol, 

NMe2-C,H4-CH2-C,H,-CH(OH)-CgH4-NMe2. 
This    dye,    like    all   the   amido-dyes    derived  from  triphenylmethane, 
dissolves    in   concentrated    sulphuric   acid    with  an  orange-red   color- 
ation ;    in   this    instance,  however,  the   liquid    is   rapidly  decolorised, 
owing  to  an  intramolecular  condensation,  thus: 
C^  H  <'C(C,H4-NMe2)2-OH  _ 
^'6^4\cH2-06H4-NMe2 

CoH,<^(^^;^^i^^2]!>CgH,.NMe2  +  Hfi, 

giving  2:13:  13'-hexamethyltriamino-9  :  ^-dipkenyldihydroanthracene,  a 
white,  crystalline  powder,  m.  p.  175°,  giving  colourless  solutions  in 
dilute  mineral  acids. 

By  using  diethylaniline  in  place  of  the  methyl  derivative,  the  homo- 
logue  of  the  above  dye  is  obtained,  and  can  be  isolated  in  the  form  of 
the  zincichloride,  C34H4QCl3N3Zn,  and  the  double  nitrates  with  sodium 
and  potassium,  Q^fi^^O^^di  and  Cg^H^^OgNj^K.  The  leuco-base, 
Cg^H^^Ng,  has  m.  m.  107°. 

When  o-dimethylaminobenzyldiethylaminobenzoylbenzene  is  simi- 
larly condensed  with  diethylaniline,  an  o-dimethylaminobenzyl  deriv- 
ative in  the  form  of  a  brilliant  green  is  produced.  This  gives  the 
double  nitrates  Cg^H^^OgN^K  with  potassium,  and  OggH^^OgNgNa  with 
sodium,  and  a  ^ewco-derivative,  CggH^^Ng,  m.  p.  118°.  E.  H. 

Striking  Fluorescence  Phenomena  in  Picryl  Compounds. 
Heinricii  Ley  [in  part  F.  Mijller  and  P.  KrafftJ  (Ber.,  1908,  41, 
1637 — 1644). — It  has  already  been  noted  that  a;S-diphenyl-y-benzyl- 
hydroxyamidine    picrate  and  analogous  compounds    (^Lbstr.,    1901,  i, 
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759)  are  strongly  fluorescent,  a  result  in  direct  contradiction  to  the 
generalisation  that  the  introduction  of  nitro-groups  depresses  the 
fluorescence.  The  same  phenomenon  is  observed  with  the  picryl  com- 
pounds of  diguanidine,  guanylformamidide,  and  diformamidide.  Ley  and 
Miiller  have  likewise  shown  that  abnormally  coloured  and  very  stable 
salts  are  given  by  analogous  amidides  (Abstr.,  1907,  i,  730),  and  the 
fluorescence  may  be  explained  in  a  similar  way,  the  supplementary 
valencies  of  the  picryl  radicle  acting  on  a  basic  group,  INPh  for 
example. 

Whereas  the  free  diphenylbenzylhydroxyamidine  has  only  a  shallow 
band,-  and  picryl  chloride  no  absorption  in  the  ultra-violet,  yet  the 
picryl  derivative  has  two  well-defined  bands,  one  in  the  greenish- violet 
and  the  other  in  the  ultra-violet.  The  fluorescent  spectrum  has  also  a 
broad  band  in  the  visible  spectrum,  but  no  rays  could  be  detected  in 
the  ultra-violet,  a  result  in  partial  harmony  with  the  conclusion  drawn 
by  Stark  and  Meyer  that  there  is  a  parallelism  between  the  absorption 
and  fluorescent  spectra  (Abstr.,  1907,  ii,  418;  compare,  also,  ii,  147). 
The  results  are  not  in  harmony  with  Hewitt's  theory  (Abstr.,  1900,  ii, 
318),  but  may  be  explained  by  Stark's  (this  vol.,  ii,  138)  or  by  Collie 
and  Baly's  oscillation  hypothesis  (Trans.,  1905,  87,  1332). 

The  fluorescence  diminishes  in  the  order  of  the  following  solvents  : 
ethyl  acetate,  chloroform,  benzene,  carbon  tetrachloride,  acetone, 
carbon  disulphide,  amyl  alcohol,  ethyl  alcohol,  methyl  alcohol. 

The  dark  orange  picryl-a/3-diphenyl-y-benzylhydroxyamidine  crystal- 
lises from  a  mixture  of  chloroform  and  light  petroleum  in  yellow 
crystals,  which  are  composed  of  13  or  14  mols.  of  amidine  and  1  mol.  of 
solvent,  m.  p.  110°. 

Picrylphenyldiguanide,  NH:C(NHPh)-N[CgH2(N02)3l-C(NH2):NH, 
obtained  from  the  hydrochloride,  picryl  chloride,  and  sodium  ethoxide, 
forms  glistening,  brownish-red  crystals,  m.  p.  205°,  and  has  a  yellowish- 
green  fluorescence  in  acetone.  Neither  diguanide  nor  /^-diphenyl 
diguanide  gives  fluorescent  picryl  derivatives,  but  picryl- /SSe-trijjhenyl- 
guanylamidide,  NH:CPh-N[C6H2(N02)3]-C(NHPh):NPh,  red  needles, 
m.  p.  182°  gives  intense  yellow,  fluorescent  solutions.  W.  R. 


Phenacyl-dialuric  Acid,  -tartronuric  Acid,  and  -^sohydantoic 
Acid.  Otto  Kuhling  {Beo-.,  1908,  41,  1658— 1664).— The  compound 
obtained  in  the  attempt  to  benzoylate  phenacyldialuric  acid  by  the 
Schotten-Baumann  method,  and  previously  described  as  phenacyl- 
alanturic  acid  (Abstr.,  1905,  i,  944),  is  now  shown  to  be  phenacyliso- 
hydantoic  acid,  NH2-CO-NH-CO'CH(OH)-CH2'COPh,  since  it  is 
obtained  by  boiling  solutions  of  phenacyltartronuric  acid  in  water  or 
acetone,  carbon  dioxide  being  liberated,  thus  : 

NH2-CO-ISrH-CO-CH(OH)-CH2-COPh  +  CO2. 
Phenacyltartronuric   acid   is  obtained  by   treating  phenacyldialuric 
acid  with  dilute  aqueous  sodium  carbonate  solution ;  it  crystallises  in 
microscopic  needles,  m.  p.  144 — 145°  (decomp.).     The  lead  salt, 

(Ci2HnOeN2)2Pb, 
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needle-shaped  prisms,  silver  salt,  Oi2HixO^^N2Ag,  a  thick,  gelatinous 
precipitate,  and  sodium  salt,  CjoHio^6^2^^2»  ^  white,  fiocculent 
precipitate,  were  prepared  and  analysed. 

PJieiiacylhohydantoic    acid    crystallises    in    concentrically    grouped 
leaflets,  m.  p.  161—162°  (decomp.).  W.  H.  G. 


Some  Methods  of  Preparation  of  Triazans.  Guido  Gold- 
SCHMIEDT  {Ber.,  1908,  41,  1862— 18G4).— Polemical.  The  compound 
obtained  by  Michaelis  (this  vol.,  i,  471)  from  as-phenylbenzylhydrazine 
by  various  methods  of  preparation  and  supposed  to  be  diphenyldi- 
benzyltriazan  is  undoubtedly  phenylbenzylbenzylidenehydrazone,  a 
compound  always  present  in  old  specimens  of  a«-phenylbenzylhydrazine 
(compare  Ofner,  Abstr.,  1904,  i,  818  ;  Milrath,  following  abstract). 

The  compound  described  by  Michaelis  {loc.  cit.)  as  triphenylbenzyl- 
triazan  is  probably  diphenylbenzylidenehydrazone.  W.  H.  G. 


Conditions  of  Formation  of  Phenylsemicarbazide  and  of 
Acetylphenylhydrazine.  Hugo  Milrath  (Afonaish.^  1908,  29, 
337 — 350). — The  author  has  repeated  Ja'ff^'s  work  on  the  production 
of  phenykemicarbazide  from  carbamide,  phenylhydrazine,  and  acetic 
acid  (Abstr.,  1897,  ii,  575),  and  finds  that  either  acetylphenylhydrazine 
or  a  mixture  of  this  with  phenylsemicarbazide  is  obtained  in  this 
reaction.  For  the  exclusive  formation  of  the  latter,  the  transformation 
of  carbamide  into  ammonium  cyanate  is  necessary,  as  is  also  a  high 
temperature,  a  lorg  period  of  heating,  and  an  increased  concentration 
of  carbamide.  Acetylphenylhydrazine  is  largely  formed  by  warming 
equal  molecular  quantities  of  phenylhydrazine  and  7%  acetic  acid  on 
the  water-bath.  Dog's  and  cat's  urine,  rich  in  carbamide,  furnish 
phenylsemicarbazide  only  when  warmed  for  four  to  five  hours  with 
phenylhydrazine  and  acetic  acid  ;  when  normal  human  urine  is  used, 
the  mixture  must  be  warmed  for  at  least  five  hours.  J.  C.  C. 


Condensation  of  Gallocyanin  Dyes  with  Amino-compounds. 
Eugene  Grandmougin  and  Ernst  Bodmer  {J.  pr.  Chem.,  1908,  [ii], 
77,  498—510.  Compare  Abstr.,  1907,  i,  355).— It  was  shown  pre- 
viously (this  vol.,  i,  289)  that  pruneanilide  and  correinaniJide  are 
formed  by  condensation  of  prune  and  correin  with  aniline.  Details 
are  now  given  of  the  preparation  of  similar  condensation  products  of 
prune  with  m-  and  jo-aminobenzoic  acids,  o-,  m-,  and  jt?-nitroanilines, 
methylaniline,  jo-phenylenediamine,  and  benzidine.  The  substance 
obtained  by  condensation  of  prune  with  sulphanilic  acid  is  not 
identical  with  the  product  of  the  sulphonation  of  pruneanilide. 
Prune  sulphate^  C^Q}i^fi^^c^,H^SO^,  olive  leaflets,  and  picrate, 
C^fll^fi^^,Q^lAfi^'E^,  green  leaflets,  were  analysed. 

Coelestin-blue  B  (correin  BR)  forms  a  green,  crystalline  picrate^ 
Cj^Hj^O^NgjCgHgO^N^.  The  condensation  of  the  base  with  o-,  m-, 
and  jo-aminobenzoic  acids,  m-  and  p-nitroanilines,  and  diethyl-p- 
phenylenediamine  is  described,  G.  Y. 
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Hydantoin  and  the  Isomerism  of  the  Methylhydantoins. 
Carl  D.  Harries  {Annalen,  1908,  361,  69— 72).~Tlie  zso-c-methyl- 
hydantoin  described  by  Harries  and  Weiss  (Abstr.,  1903,  i,  738)  has 
now  been  found  to  be  a  mixture  of  €-methylhydantoin  and  smaller 
amounts  of  another  substance,  which  has  not  been  completely 
separated;  on  repeated  recrystallisation,  fractions,  m.  p.  147 — 156° 
and  m.  p.  178°,  were  obtained. 

When  heated  with  alcoholic  ammonia  at  100°,  ethyl  hydantoate 
yields  hydantoin,  and  not  aminoacetamide  as  previously  stated  {loc. 
cit.).  •  G.  Y. 

Tautomerism  in  the  Iminazole  Series.  Siegmund  Gabriel 
{Ber.,  1908,  41,  1926— 1928).— The  virtual  tautomerism  of  the 
benziminazoles  having  been  demonstrated  by  Fischer,  the  present 
work   was    undertaken  to    determine    if    in  the  case  of    the  simple 

NH'CX 

monocyclic     iminazoles,     isomerides,    such     as     CH-^    i  and 

iS      OY 

CH-^  I     ,    are    capable   of   separate   existence,    or    if    only   one 

tautomeric  substance  is  obtainable.     It  was  shown  previously  (Abstr., 

1893,  i,  734)  that  iminazoles  are  formed  by  the  action  of  thiocyanic 

acid  on  a-amino-ketones  and  oxidation  of  the  resulting  mercaptans  : 

NH'CX 
COX-CHY-NHg      -^      SH-C<^      N     or 

^^•^<NH.yY     -^     ^^<N-tJY  ^^  ^^<NH.Hy  • 

It  is  argued  from  the  consideration  of  this  scheme  that,  if  the 
iminazoles  be  not  tautomeric,  the  iminazole  prepared  in  this  manner 
from  a-aminopropiophenone,  COPh'CHMe'NHg,  must  be  isomeric 
with  that  derived  from  a-amiuo-a-phenylacetone,  COMe'CHPh'NHg. 
It  is  found,  however,  that  the  two  amino-ketones  yield  the  same 
4-phenyl-5-methyl-  or  5-phenyl-4-methyl-iminazolyl  mercaptan  (Behr- 
Bregowski,  Abstr.,  1897,  i,  458),  which  forms  white  leaflets,  becoming 
rose-red  at  about  260°,  sinter  about  280°,  m.  p.  298—299°.  Phenyl- 
methylimirazole,  formed  by  the  oxidation  of  the  mercaptan  with 
nitric  acid,  crystallises  in  white  leaflets,  m.  p.  185°,  forming  a  brownish- 
violet  liquid.  G.  Y. 

Bromination  of  Diphenylglyoxalone.  I.  Heinrich  Biltz  and 
Chaim  Rimpel  {Ber.,  1908,  41,  1754— 1760).— When  boiled  with 
bromine  in  chloroform  solution  and  treated  with  water,  dipben}!- 
glyoxalone  (I)  yields»4  : 5-di-/>-bromodiphenylglyoxalone  (II)  together 
with  small  amounts  of  di-jo-bromobenzil  and  di-^-bromodiphenyl- 
acetylenediureine.  The  main  reaction  is  found  to  take  place  in 
several  stages,  the  first,  which  is  complete  at  the  ordinary  temperature, 
leading  to  the  formation  of  4 :5-di-j9-bromodiphenylglyoxalone  dibromide 
(III).  At  higher  temperatures,  this  is  converted  by  the  hydrogen 
bromide  liberated  during  the  first  stage  into  4-bromo-2-keto-4  : 5-di- 
jo-bromodiphenyltetrahydroglyoxaline  (IV),  which  when  treated  with 
^    VOL.  XCIV.  i.  q  q 
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water  loses  hydrogen  bromide  and  forms  4 : 6-di-jo-bromdiophenyl- 
glyoxalone : 

NH-CPh  NH.C.C,H,Br 

^^<NH.CPh  ^^<NH.C.C,H,Br 

(I.)  (II.) 

^NH-CBr-C.H.Br  "^NH-CH-aH.Br 

(HI.)  (IV.) 

The  intermediate  substances  (III)  and  (IV)  are  formed  also  by  the 
action  of  bromine  aod  hydrogen  bromide  respectively  on  di-p-bromo- 
diphenylglyoxalone. 

Di-^-hromodiphenylglyoxalone,  Oi5HjfjON2Br2,  crystallises  from  alcohol 
in  colourless,  rectangular  plates,  m.  p.  328°,  or  from  glacial  acetic  acid 
in  microscopic  needles  containing  CgH^Og,  is  soluble  in  alcoholic 
alkalis,  and  is  oxidij-ed  by  liquid  nitrogen  dioxide  or  concentrated 
nitric  acid,  forming  di-p-bromobenzil,  CgH^Br-CO'CO'CgH^Br  (see 
following  abstract).  In  the  same  manner,  diphenylglyoxalone  yields 
benzil  when  treated  with  nitric  acid  or  sodium  nitrite  in  concentrated 
sulphuric  acid  .solution.  The  diacetyl  derivative,  Cj^HgONgBrgA-Cg, 
crystallises  in  rhombic  plates,  m.  p.  192 — 193°,  and  is  readily 
hydrolysed  by  alcoholic  potassium  hydroxide. 

Di-^-hromodiphenylglyoxalone  dihromide,  Cj^Hj^ONgBr^,  prepared  by 
the  action  of  bromine  on  diphenylglyoxalone  or  di-^-bromodiphenyl- 
glyoxalone  in  glacial  acetic  acid,  chloroform,  or  benzene  solution, 
crystallises  in  yellow,  rectangular  plates  and  needles,  reacts  with 
carbamide,  forming  di-^-hromodiphenylacetylenediureine, 

^NH-C(C6H4Br)-NH^ 

(see  following  abstract),  and  when  heated  with  water  is  converted 

•   .     .u      7      7  nA^^'«*9(<^6H4Br)-OH      ....  .   ^     .. 

into  the  glycol^  UO<r  A/Vi  tt  x>  \  r^u'  which  decomposes  into  di-p- 

JNll*L(0gli4JDr)*(Jrl 

bromobenzil    and    carbamide,    the    latter    reacting    with    unchanged 

dibromide   to   form    di-jo-bromodiphenylacetylenediureine.     A  similar 

decomposition  takes  place  when  the  dibromide  is  treated  with  sodium 

hydroxide,    but  is  accompanied  by  another   reaction,  leading    to  the 

formation  of  s-di-Y^-hromodibenzoylcarbamide, 

CeH^Br-CO-NH-CO-NH-CO-CgH^Br. 

When  recrystallised  from  glacial  acetic  acid,  dijo-bromodiphenyl- 
gl3'^oxalone  dibromide  decomposes  to  the  extent  of  about  33%,  forming 
di-/?  bromodiphenylglyoxalone,  di-p  bromobenzil,  and  di-p-bromodi- 
phenylacetylenediureine.  In  analogy  to  this,  the  same  three  end  pro- 
ducts are  obtained,  in  varying  proportions,  when  phenylglyoxalone  is 
treated  with  bromine  in  concentrated  sulphuric  acid  and  the  resulting 
dibromide  precipitated  by  addition  of  ice,  or  when  diphenylglyoxalone 
is  allowed  to  remain  in  contact  with  bromine  and  water. 

4t-Bromo-2-heto-^  :  ^-di-^hromodiplienyltetrahydroglyoocaline^ 

prepared  by  the  action  of  bromine  and  hydrogen  bromide  on  di-p- 
bromodiphenylglyoxalone  in  chloroform  solution,  crystallises  in  light 
brown    prisms,    decomp.   about    240°,   and   loses  hydrogen  bromide, 


ORGANIC  CHEMISTRY.  675 

forming  di-jt?-bromodiphenylglyoxalone  when  boiled  with  xylene,  or  more 
slowly  when  boiled  with  alcohol,  glacial  acetic  acid,  or  ether. 

4i-B7'omo-2  keto-i  :  b-diphenylletrahydroglyoxalinef     Q0<^         Attt>.  » 

JNH.'L'xlirh 

prepared  by  saturating  a  chloroform  solution  of  diphenylglyoxalone 

with  hydrogen   bromide,  crystallises   in  colourless  prisms,  and  loses 

hydrogen  bromide  when  treated  with  water. 

s-Di-jo-bromodibenzoylcarbamide,  obtained  on  adding  chromic 
anhydride  to  4  :  5-di-jo-bromodiphenylglyoxalone  in  boiling  glacial  acetic 
acid  solution,  or  by  oxidising  the  dibromo-compound  with  sodium 
hypobromite,  crystallises  in  needles,  m.  p.  250°  (decomp.)  when  quickly, 
or  245 — 247°  (decomp.)  when  slowly,  heated,  forming  jo-bromobenzo- 
nitrile,  is  readily  soluble  in  nitrobenzene,  and  on  hydrolysis  with 
alcohcac  alkalis  yields  j^-bromobenzoic  acid. 

When  reduced  with  sodium  and  *  alcohol,  di-/j-bromodiphenyl- 
glyoxalone  yields  diphenyldihydroglyoxaloney  m.  p.  292 — 293°. 

G.  Y. 

Bromination  of  Diphenylglyoxalone.  II.  Heinrich  Biltz 
(Ber.,  1908,  41,  1761—1767.  Compare  preceding  abstract).— The 
action  of  bromine  on  diphenylglyoxalone  in  boiling  glacial  acetic  acid 
solution  leads  to  the  formation  of  di-jo-bromobenzil,  di-/?-bromodiphenyl- 
acetylenediureine,  and  5  : 5  di-jo-bromodiphenylhydantoin  (this  vol., 
i,462). 

Di-p-bromobenzil,  Cj^HgOgBrg,  crystallises  from  benzene  in  flat 
needles,  m.  p.  228 — 229°,  gives  colour  reactions  with  boiling  alcoholic 
and  aqueous  alcoholic  alkalis,  and  with  alcoholic  potassium  hydroxide 
at  the  ordinary  temperature  forms  a  yellow  solution  which  on 
acidification  yields  a  slowly  solidifying  oil.  Oxidation  of  di-^-bromo- 
benzil  with  chromic  anhydride  in  glacial  acetic  acid  solution  leads  to 
the  formation  of  ^-bromobenzoic  acid. 

Di-jt?-bromodiphenylacetylenediureine,  (u^^-^jd^^r^^  is  formed  by 
heating  di-jo-bromobenzil  with  carbamide,  or  by  the  action  of  bromine 
and  carbamide  on  di-jo-bromophenylglyoxalone,  diphenylglyoxalone,  or 
benzoin,  in  glacial  acetic  acid  solution  at  the  ordinary  temperature. 
It  crystallises  in  colourless  threads  or  leaflets,  decomp.  about  360°, 
does  not  form  an  acetyl  derivative  (compare  Biltz,  this  vol.,  i,  62), 
is  stable  towards  concentrated  sulphuric  acid,  sodium  nitrite  in  con- 
centrated sulphuric  or  glacial  acetic  acid  solution,  and  bromine,  and 
is  only  slightly  attacked  by  aqueous  or  alcoholic  potassium  hydroxide, 
but  is  decomposed  by  fuming  nitric  acid. 

Di-j9-bromodiphenylglyoxalone  forms  small  amounts  of  di-jo-bromo- 
lenzil  when  heated  with  concentrated  hydrochloric  acid  at  160-^170°, 
but  remains  unchanged  when  boiled  with  hydrogen  bromide  in 
glacial  acetic  acid  splution ;  when  boiled  with  bromine,  acetic  acid, 
and  water,  on  the  other  hand,  it  is  rapidly  decomposed,  forming 
di-;3-bromobenzil  together  with  small  amounts  of  di-^-bromodiphenyl- 
acetylenediureine  and  di-jt?-bromodiphenylhydantoin.  G.  Y. 

Dicyanodiamide.  Franz  Pohl  {J.  pr.  Chem.,  1908,  [ii],  77, 
533 — 548). — Although  the  object  of  numerous  investigations,  the 
constitution  of   dicyanodiamide  has  not  hitherto  been  established  with 

VOL.  xciv.  i.  r  r 
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certainty.     Baumann  (this  Journ.,  1873,   1025;  1874,  376)  ascribed 

to   dicyanodiamide  the  formula  NH!C<[]-j^tt^C!NH,   whilst  Klason 

(Abstr.,   1886,   324)  and  Hofmann   (Abstr.,    1886,   41)  preferred  the 

form  NHg'C'^-jyj^C'NHg.    Bamberger,  on  the  other  hand,  considered 

the  substance  to  be  a  cyanoguanidine,  NHIC(NH2)'NH*CN  (Abstr., 
1883,  907,  1090);  in  discussing  this  constitution,  it  is  necessary  to 
take  into  consideration  the  tautomeric  form  CN*NIC(NH2)2.  The 
present  author  has  found  that,  on  treatment  with  sodium  hypobromite 
solution,  dicyanodiamide  readily  loses  half  its  nitrogen,  a  behaviour 
which  points  to  the  presence  of  two  amino-groups.  When  heated 
with  2  mols.  of  benzoic  anhydride,  dicyanodiamide  forms  benzoic  acid, 
benzonitrile,  carbon  dioxide,  dihemzoylceirhsbinide,  smd  dibenzoi/ldic^ano- 
diamide,  CN*N!C(NHBz)2.  With  formaldehyde,  dicyanodiamide 
forms  an  additive  compound,  cyanohydroxymethylguanidine, 

oh-ch2-nh-c(nh2):n-cn, 

but  with  acetaldehyde  and  ammonia  a  compound,  which  is  probably 
l-imino-6'Ci/ano-3  :  b-dimethylhexahydrotriazine, 

xru  'rt^NH CHMe^T^TTT 

^^•^<N(CN).CHMe>^H' 
is  formed,  whilst  with  the  sodio-j8-keto-esters,  dicyanodiamide  forms 

2-cyanoimino-4-alkyluracils,    C]sr*N!C<C>TTT. p^^CH,    or    2-cyano- 

amino-6-keto-4'alkylpyrimidines,  CN*NH'C<^-j^.p/^TqN^CH.      It     is 

considered  that  these  reactions  show  that  dicyanodiamide  reacts  in 
both  of  the  tautomeric  forms  of  cyanoguanidine. 

Dibenzoyldicyanodiamide,  CjgHjgOgN^,  crystallises  in  needles,  m.  p. 
225°  (compare  Gerlich,  this  Journ.,  1876,  ii,  196),  is  readily  soluble  in 
cold  dilute  alkalis,  and  when  heated  with  hydrochloric  acid  under 
pressure  yields  benzoic  acid. 

If  dicyanodiamide  and  benzoic  anhydride  are  heated  together  in 
molecular  proportions,  the  product  contains  benzonitrile,  benzoic  acid, 
and  a  substance^  Cj^HgONg,  white  needles,  m.  p.  162 — 163°,  but  not 
dibenzoyldicyanodiamide. 

Cyanohydroxymethylguanidine,  CgH^-ON^,  is  obtained  as  a  white, 
crystalline  powder,  m.  p.  118°,  yields  formaldehyde  and  dicyanodi- 
amide when  heated  with  water,  and  forms  unstable  compounds  with 
silver  and  mercuric  salts  and  with  platinum  tetrachloride  in  hydro- 
chloric acid  solution. 

l-Imino-6-cyano-3  : 5 -dimethyl hexahydrotriazine,  CgHjjNg,  crystal- 
lises in  white  needles,  m.  p.  190°,  and  is  readily  decomposed,  forming 
ammonia,  acetaldehyde,  and  dicyanodiamide  when  boiled  with  water, 
or  more  rapidly  with  dilute  alkalis,  or  when  heated  with  dilute  hydro- 
chloric acid  at  40°  for  thirty  minutes.  The  picrate^  ^12^1^^%^%^  was 
analysed.  The  mVroso-derivative,  CgHjoONg,  forms  yellow  needles, 
m.  p.  156°.  The  triazine  reacts  with  aniline  hydrochloride,  forming 
ethylideneaniline,  or  with  phenylhydrazine  hydrochloride,  forming 
phenylethylidenehydrazine. 

2-Cyanoamino-Q  -hydroxy-i-ytiethylpyrimidine^      C^HgON^,      prepared 
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from  dicyanodiamide  and  ethyl  acetoacetate,  separates  from  acetic  acid 
in  crystals,  which  become  yellow  at  240°,  decomp.  280 — 285°  The 
sodkmi  salt,  C(5H50N4Na,H20,  loses  H2O  at  180—190°,  decomp.  290°, 
and  in  aqueous  solution  gives  characteristic  precipitates  with  metallic 
salts.  The  silve7'  salt,  C(3H50N4Ag,  was  analysed.  When  boiled  with 
hydrochloric  acid,  the  cyanoamino-compound  is  converted  into  2-carb- 

amido-Q-hydi^oxy-i-methylpyrimidine,  NHg'CO'NH'C-^^.p/^xTx^CH, 

which  is  obtained  as  a  white,  flocculent  substance,  sinters  at  229°, 
m.  p.  262 — 264°  becoming  yellow.  When  heated  with  concentrated 
hydrochloric  acid  at  120°,  the  cyanoamino-compound  is  converted  into 
iminomethyluracil. 

2- Cyanoamino -^-hydroxy-  i-phenylpyrimidine,  CuHgON^,  prepared 
from  dicyanodiamide  and  ethyl  benzoylacetate,  crystallises  in  needles, 
which  sinter  at  230°,  but  do  not  melt.  2-Carbamido-Q-hydroxyA- 
phenylpyrimidinej  Q-^^-^^O^^,  is  a  white,  amorphous  powder, 
m.  p.  234°. 

2-Cyanoamino-Q-hydroxy-i  :  5-di'methylpyrimidine,  C^HgON^,  prepared 
from  dicyanodiamide  and  ethyl  methylacetoacetate,  crystallises  from 
boiling  alcohol  in  leaflets,  m.  p.  280°  (decomp.),  yields  iminodimethyl- 
uracil  when  heated  with  concentrated  hydrochloric  acid,  and  when 
boiled  with  dilute  hydrochloric  acid  is  converted  into  2-carbamido- 
Q-hydroxy-4:  \b-dimethylpyrimidine,  m.  p.  269°  (decomp.). 

2-Cyanoamino-Q-hydrGxy-4:-7nethyl-5-ethylpyrimidine,  prepared  from 
ethyl  ethylacetoacetate,  is  obtained  as  a  crystalline  powder,  m.  p.  257° 
(decomp.) ;  the  corresponding  2-carbamido-comi^ouiid  forms  needles, 
m.  p.  235°. 

The]action  of  dicyanodiamide  on  ethyl  sodioformylpropionate  leads  to 
the  formation  of  2-cyanoamino-Q'hydroxy-5-methylpyrimidine, 

CN-NH.C<^~^j^^>CMe, 

which  crystallises  from  hot  water  in  needles,  becomes  yellow,  but  does 
not  melt,  at  293°,  when  heated  with  fuming  hydrochloric  acid  at  120° 
is  hydrolysed  to  carbon  dioxide,  ammonia,  formic  acid,  and  propionic 
acid,  and  when  boiled  with  dilute  hydrochloric  acid  yields  2-carb- 
a7nido-6-hydroxy-5-methylpyrimidine,  crystallising  in  needles,  m.  p.  245°. 

G.  Y. 

Condensation  of  /?-Diketones  with  Carbamide.  T.  de  Haan 
(Rec.  trav.  chim.,  1908,  27,  162 — 191.  Compare  Evans,  Abstr., 
1893,  i,  129;  1894,  i,  111).— The  compound  obtained  by  Evans  on 
condensing  carbamide  with  acetylacetone  crystallises  with  2^^^  in 
monoclinic  prisms.  These  are  colourless  when  freshly  prepared,  but 
by  warming  in  aqueQus  solution  or  on  exposure  to  light  are  trans- 
formed without  change  of  crystalline  form  into  a  yellow  modification. 
The    colourless    compound    is    probably    4 : 6-dimethyl-2-pyrimidone, 

Cfl^^j,  "TTjT^^CO,  whilst  the  yellow  modification  may  possess  the 

constitution  originally  ascribed  to  it  by  Evans,  CH2<CQjyT^']Sj^C)0- 
The  potassium  salt  is  colourless,  and  when  treated  with  carbon  dioxide 

r  r  2 
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yields  the  colourless  substance.  The  nitrate  decomposes  explosively  at 
245°.     When  acetylacetone   is    mixed    with  excess   of    carbamide   in 

.NH-CMe-NH. 
aqueous    solution,    p^-pentanediureide,    CO/  ^CH2      /CO,      is 

\NH-CMe-NH/ 
formed  together  with  the  diuriminoacetylacetone  described  by  Combes 
(compare  Abstr.,  1893,  i,  454).  The  former  compound  crystallises 
from  water  in  lustrous  plates  containing  4H2O.  The  anhydrous 
substance  has  m.  p.  290°.  Cold  nitric  acid  converts  it  into  a  dinitrate, 
but,  on  warming,  this  is  decomposed  into  carbamide  and  2-oxy-4  : 6-di- 
methylpyrimidine.  The  colourless  modification  of  Combes'  compound 
is  probably  Q-carbamido-4:  :  Q-dimethyl-2-pi/ri7iiidone, 

NH<^^~^g>CMe-NH-CO-NH,. 

A  yellow  form  can  also  be  obtained,  and  this  is  regarded  as  a  derivative 
of  the  coloured  variety  of  4  : 6-dimethyl-2-pyrimidone. 

Methylacetylacetone  and  carbamide  readily  condense  in  aqueous 
solution,     forming     a    mixture     of     (1)     y-melhyl-p^-pentanediureide, 

.NH— CMe NH 

C0\  ]>-CHMe^CO,  which  separates  from  water  as  brilliant 

\ISIH— CMe NH 

white,  monoclinic  crystals  containing  2H2O  (the  anhydrous  substance 
darkens  without  melting  at  316°),  and  (2)  carbamidobisA  -.6  :Q-trimethyl- 

2-/>yrimidone,     COfNH*CMe'\p^  .p,r  ^NHJ.2.      This    compound, 

distinguished  from  the  foregoing  diureide  by  its  solubility  in  alcobol, 
forms  white  needles,  m.  p.  209 — 210°  with  effervescence.  It  separates 
with  2H2O  from  aqueous  solution. 

A  solution  of  either  of  the  two  preceding  compounds  in  nitric  acid 
evolves  carbon  dioxide  and  nitrous  oxide,  and  deposits  the  yellow 
unstable     4:5:  Q-to-imethyl-2  pyrimidone     nitrate,     Q^U^^jd,\l^O^. 

The  free  base  has  the  constitution  CMe<S^p,«^^~r^TT^CO,  and,  when 

obtained  by  decomposing  its  potassium  salt  with  carbon  dioxide,  forms 
colourless  needles,  which  separate  from  water  with  IJHgO. 

Dimethylacetylacetone  and  carbamide  condense  when  heated  to- 
gether at  140 — 160°,  forming  yy -dimethyl- P^-pentanediureidet 

/NH-CMe NH 

C0<  >CMe2  >C0. 

^NH-CMe NH 

This  separates  from  water  in  colourless  crystals,  m.  p.  270°,  which 
contain  2H2O.  Nitric  acid  converts  it  into  a  substance,  m.  p.  266°. 
This  is  probably  5  :  5-dihydroxy-4  :  6-dimethyl-2-pyrimidone, 


«(OH).<«SJ::>o. 


w.  0.  w. 


Action  of  Hydrazine  on  Ethyl  Phenacylacetoacetate.  Carl 
BiJLow  AND  Hans  Filchneu  {Ber.,  1908,  41,  1886— 1889).— Paal  and 
KUhn  (this  vol.,  i,  57)  have  studied  the  action  of  hydrazine  on  ethyl 
phenacylbenzoylacetate,  and  the  present  authors  now  describe  experi- 
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ments  with  ethyl  phenacylacetoacetate,  which  gives  rise  to  a  similar 
condensation  product. 

Ethyl  ^-phenyl-Z -methyl -i  :  b-dihydropyridazine-i-carhoxylalef 

obtained  by  adding  hydrazine  hydrate  to  ethyl  phenacylacetoacetate 
below  0°,  crystallises  from  light  petroleum  in  aggregates  of  yellow 
needles,  m.  p.  90 — 91°.     It  is  not  attacked  by  nitrous  acid. 

J.  C.  C. 

3 :  4-Dimethyl-l  :  2-pyrazo-6  :  7-pyrone  (Lactone  of  5-Hydr- 
oxy-3-methylpyrazole-4-isopropylenecarboxylic  Acid).  Carl 
BuLOw  and  Fritz  Schaub  {Ber.,  1908,41,  1945— 1947).— The  sub- 
stance GgHgOgNg,  m.  p.  246 — 247°,  which  has  been 
obtained  in  various  ways  (Knorr  and  Rosen- 
garten,  Abstr.,  1894,  i,  546  ;"  Wolff,  Abstr.,  1905, 
i,  839;  Bulow  and  Lobeck,  Abstr.,  1907,  i,  301), 
has  been  shown  to  have  the  annexed  constitution 
by  Stolle  (Abstr.,  1905,  i,  838)  and  Wolff  {loc. 
cit.  this  vol.,  i,  291). 
The  formation  of  the  lactone  from  ethyl  oxalylbishydrazoneaceto- 
acetate  at  187°  (Biilow  and  Lobeck,  loc.  cit.),  and  from  ethyl  acetoacetate- 
benzoylhydrazone  at  175°,  leads  the  authors  to  the  general  statement 
that  the  action  of  heat  under  suitable  conditions  on  ethyl  acetoacetate- 
acylhydrazones  results  in  the  formation  of  a  diacylhydrazine  and 
3  :  4-dimethyl-l  :  2-pyrazo-6  :  7-pyrone.  C.  S. 

Azonium  Compounds  and  Azines  from  7-Hydroxy-j8-naphtha- 
quinone.  Friedrich  Kehrmann  and  R.  Brunel  {Ber.,  1908,  41, 
1832 — 1837). — Azonium  compounds  containing  a  hydroxyl  group  in 
the  meta-  or  para-position  to  the  ammonium  group  are  often  converted 
into  inner  salts  of  a  phenol-betaine  character  when  the  free  bases 
are  liberated  from  their  salts.  Thus  the  meta-series  give  a/>osafranones, 
rosindones,  and  i^orosindones,  and  the  para-series  the  prasindones. 
The  authors  have  now  examined  the  behaviour  of 
/  similar  compounds  containing  a  hydroxyl  group  in 

^  a  different  position,  and  find  that  in  the  case  of 

/x  6-hydroxyphenyh*sonaphthaphenazonium  chloride, 
j  /^  ^  annexed  formula,  the  free  base  is  a  true  ammonium 
1^10  /Ix  J\  1  5'  base  and  does  not  form  inner  salts.  ^-Hydroxy- 
^'"'^  \^  ^^  phenyli&onaphthaphenazonium  chloride,  formed  by 
condensing  o-phenylenephenyldiamine  and  7-hydr- 
oxy-/3-naphthaquinoMe,  is  obtained  in  black,  shining  leaflets.  The 
platinichloride  is  brownish-violet.  The  base  is  formed  by  shaking  the 
hydrochloride  with  silver  hydroxide,  but  could  not  be  isolated 
from  the  green  solution.  The  acetyl  derivative  of  the  chloride  is 
orange-red,  and  gives  a  nitrate,  Q^^^^^O^^'^O^^'B.jd,  brownish-red 
needles,  a  platinichloride,  scarlet,  crystalline  powder,  and  a  dichromate, 
long  needles.  By  treating  6 -hydroxy phenyh'sonaphthaphenazonium 
chloride  with  aniline,  d-anilino-Q-hydroxypft^nyliso7iaphthaphenazonium 
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chloride,  dark  blue  crystals  with  a  coppery  lustre,  is  obtained.     The 
p.TT  fact  of  this  substance  having  a  blue  colour 

was  crucial  in  deciding  on  the  constitution  of 
the  parent  substance,  for  from  analogy  the 
anilino -derivative  of  the  isomeric  9-hydroxy- 
naphthaphenazonium        chloride,        annexed 

NHPh'\     X\    /1\     )     formula,  should  be  red.     A  small  amount  of 
this  substance  was  contained  in  the  mother 
liquor  from  the  condensation,  and  was  found 
to  give  a  violet-red  derivative  with  aniline. 
^-Hydroxynaphthaphenazonium  chloride,  steel-blue  crystals,  gives  a 

platinichloride.     The   free   base   is   bluish-green,  and    could    only  be 

obtained  in  solution. 

d-llydroxynaphthaphenazine,    TL0*G^qH^'^-^^Cq1I^,  obtained  from 

o-phenylenediamine  hydrochloride  and  7-hydroxy-^-naphthaquinone, 
crystallises  from  alcohol  in  yellow  leaflets,  m.  p.  285°;  the  hydro- 
chloride forms  golden  crystals.  J.  C.  C. 

Condensation  Products  of  Ohlorodinitrobenzene  and  Amino- 
quinolines.  Wilhelm  Meigen,  H.  Garbs,  W.  Merkelbach,  and 
G.  WiCHERN  (J.  pr.  Chem.,  1908,  [ii],  77,  472— 488).— l-Chloro-2  :  4- 
dinitrobenzene  reacts  with  6-  and  7-aminoquinolines  in  boiling 
alcoholic  solution,  or  with  5-  and  8-aminoquinolines  when  fused,  forming 
the  corresponding  2  :  4-dinitroanilinoquinolines, 

C,H3(NO,)-NH-C„H3<j^_^jj. 

These,  on  reduction  with  ammonium  sulphide,  yield  4-nitro-2-amino- 
anilinoquinolines,  NH2'CgH3(N02)'NH'C9HgN,  which  are  converted 
by  nitrous  acid  into  5-nitro-l-quinolylbenzotriazoles, 

Reduction  of  the  dinitro-com pounds  with  stannous  chloride  and  hydro- 
chloric acid  leads  to  the  formation  of  2  : 4-diaminoanilinoquinolines, 
CeH3(NH,)2-NH-CoHeN. 

S-0^- Dinitroanilinoquinoline  crystallises  in  orange  needles,  m.  p. 
266°;  the  platinichloride,  {C-^^li^QO^^^)2,^2^^^hf  brownish-yellow 
needles,  m.  p.  280°.  ^-^-Nitro-o-aminoanilinoquinoline,  brown  needles, 
m.  p.  231° ;  the  hydrochloride,  Cj5Hj202N4,HCl,  needles ;  the 
platinichloride,  {O-^^^^^^ ^^^^^^^^^ts^  brownish-yellow  crystals,  m.  p. 
276°;  the  acetyl  derivative,  Oj^Hj^OgN^,  yellow  needles,  m.  p.  172°. 
b-Nitro-l-o-quinolylhenzotriazoU,  yellow  needles,  m.  p.  274°,  forms 
unstable  salts.  8-oip-JDiaminoa7iilinoquinoline,  CjgHj^N^jHgO,  yellowish- 
green  needles,  m.  p.  129°, 

T-o^-Dinitroanilinoquinoline  forms  brownish-yellow  crystals,  m.  p. 
204°.  l-^-Nitro-oaminoanilinoquinoline,  dark  red  needles,  m.  p.  215°. 
6-Nitro-l-jn-quinolylbenzotriazole,  m.  p.  290°. 

6-op-Diniiroanilinoquinoline  crystallises  in  red  needles,  m.  p.  217°; 
the  platinichloride  forms  yellow  leaflets.  Q-p-Nitro-o-aminoanilino- 
quinoline   is   obtained   as    a    red    powder,   m.    p.   215°.      b-Nitro-X- 
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i^-quinolylhenzotriazoU,  white  needles,  m.  p.  274°.     Q-oip-Diaminoanil- 
inoquinoline^  silver-grey  needles,  m.  p.  173°,  forms  yellow  salts. 

^-oi^-Dinitroanilinoquinoline  crystallises  from  xylene  in  yellowish- 
red  needles,  m.  p.  211°,  and  forms  salts  which  are  decomposed 
by  water ;  the  hydrochloride  and  platinichloride  were  analysed. 
The  methiodide,  Cj^HjQO^N^jMel,  formed  by  heating  the  dinitro-base 
with  methyl  iodide  at  100°,  crystallises  in  yellow  needles,  m.  p.  164°, 
and  yields  a  dark  violet  precipitate  when  treated  with  an  alkali. 
5-ip-Nitro-o-aminoanilinoquinolinet  brown  needles,  m.  p.  232°";  the 
platinichloride,  brown  leaflets,  m.  p.  276°.  The  acetyl  derivative, 
yellow  crystals,  m.  p.  215°.  5'Mtro-l-a,n3i-quinolylbenzotriazole, 
needles,  m.  p.  227°.     5-o^-Diaminoanilinoquinoline, 

yellowish-green 'needles,  m,.  p.  191°.  G.  Y. 

Action  of  as-Phenylbenzylhydrazine  on  Carbamide.  Hugo 
MiLRATH  (Ber.j  1908,  41,  1865—1869). — Phenylbenzylsemicarbazide, 
obtained  by  heating  carbamide  with  as-phenylbenzylhydrazine  at  175°, 
or  by  warming  equivalent  quantities  of  the  hydrazine  hydrochloride 
and  potassium  cyanate  in  aqueous  solution,  has  m.  p.  139 — 140°; 
Michaelis  (this  vol.,  i,  471)  gives  m.  p.  103°.  The  diacetyl  derivative, 
Cj^^HjgOgNg,  crystallises  in  glistening  needles,  m.  p.  128°. 

Diphenyldibenzylcarhazide,  (CH2Ph-NPh-NH)2CO,  m.  p.  169°,  is 
formed  when  •  as-phenylbenzylhydrazine  (2  mol.)  is  heated  with 
carbamide  (1  mol.)  at  175°  or  with  phenylbenzylsemicarbazide  at  a 
temperature  not  above  180°.  On  the  contrary,  a  substance,  Q^^Yi^jdl^^i 
m.  p.  167 — 168°,  is  obtained  when  as-phenylbenzylhydrazine  and 
carbamide  are  heated  together  at  270°  ;  the  acetate  has  m.  p.  81 — 82°; 
the  benzoate  crystallises  in  broad,  glassy  needles,  m.  p.  82° ;  a  crystal- 
line methyl  derivative  was  also  prepared. 

It  is  probable  that  the  compound  described  by  Michaelis  {loc.  cit.) 
as  diphenylbenzylaminobiuret  is  identical  with  the  substance,  m.  p. 
167—168°.  W.  H.  G. 

Action  of  Dilute  Nitric  Acid  on  Helianthin.  John  J.  Fox 
(Ber.,  1908,  41,  1989— 1991).— When  methyl-orange  is  mixed  with 
dilute  nitric  acid  at  the  ordinary  temperature,  the  dye  is  decomposed 
with  formation  of  2  :  4-dinitromethylaniline,  a  methyl  group  being 
eliminated.  If  the  mixture  is  kept  cold,  the  presence  of  a  diazo-com- 
pound  can  also  be  detected.  The  author  considers  that  a  mononitro- 
helianthin  may  be  first  formed,  which  then  assumes  the  quinonoid 
structure  and  simultaneously  loses  a  methyl  group,  thus  : 
HS03-C6H4-N:N-C6H3{N02)-NMe2  — > 

•  HS03-C6H4-NH-N:CgH3(N02):NMe  +  CHg-NOg. 
The  product  is  then  decomposed  with  formation  of  dinitromethylaniline 
and  diazobenzenesulphonic  acid.  J.  0.  C. 

Aminoazo-compounds.  John  T.  Hewitt  (Ber.,  1908,  41, 
1986 — 1988). — A  claim  for  priority.  The  theory  of  the  constitution 
of  the  two  forms  of  aminoazobenzenesulphonic  acids  recently  put 
forward  by  Hantzsch  (this  vol.,  i,  469)  had  already  been  advanced  by 
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the  author  (this  vol.,  ii,  269).     The  decomposition  of  helianthin  by 
dilute  nitric  acid  (Fox,  preceding  abstract)  can  only  be  explained  on 

NMe  10  H  !N 
the  assumption  of  the  quinonoid  formula  0<^       .^n^xr^ -vrtx  ^^^  *^® 

free  acid, 

Benzeneazo-2  : 6-dibromoaniline  has  m.  p.  168°  (corr.),  and  not  191° 
(Hantzsch  and  Hilscher,  this  vol.,  i,  485).  J.  C.  C. 

Action  of  Diazo-salts  on  Primary  Dinitrohydrocarbons. 
GiACOMO  PoNzio  and  G.  Charrier  {Gazzetta,  1908,  38,  i,  526 — 532). — 
The  reaction  previously  described  (this  vol.,  i,  482)  for  w-dinitro- 
toluene  is  extended  to  w-dinitro-jo-xylene  and  -/>-met boxy  toluene.  In 
these  cases,  too,  the  diazobenzene  derivatives,  CE,(N204)IN2Ph,  readily 
undergo  transformation  into  the  isomeric  a-nitro-/3-nitroso-a-acyl- 
^-phenylhydrazines,  R*C0'N(N02)*NPh'N0,  and  benzeneazodinitro- 
hydrocarbons,  N2Ph-CE(N02)2. 

The  diazobenzene  derivative  of  oi- dinitro-'p-xylene. 
C,H,Me-C(N,0,):N2Ph, 
m.  p.  72°  (decomp.),  has  a  golden-yellow  colour,  dissolves  in  concen- 
trated sulphuric  acid,  giving  a  green  coloration,  changes  slowly  into 
the  isomeric  red  azo-compound,  and  gives  off  nitrogen  when  heated 
with  alcohol. 

a-Nitro-p-nitroso-a-'^-toluoyl-^-phenylhydrazine^ 

C(3H4Me-GO-N(N02)-IsrPh-NO, 
prepared  by  dissolving  the  diazobenzene  derivative  of  w-dinitro- 
^-xylene  in  anhydrous  benzene,  separates  from  the  latter  in  unstable, 
white  laminae,  m.  p.  97 — 98°  (decomp.),  gives  a  brown  coloration  with 
concentrated  sulphuric  acid  and  phenol,  and  dissolves  in  cold  water, 
giving  a  solution  which  almost  immediately  deposits  /S-nitroso-a-^- 
toluoyl-/3-phenyI hydrazine,  CgH^Me'CO'NH-NPh'NO,  in  the  form  of 
faintly  yellow  laminae,  m.  p.  115 — 116°  (decomp.). 

oi'Bi7iitro-oi-benzeneazo-'p-xylene,  NPh! N •C(N02)2'CgH4Me,  prepared 
from  the  diazobenzene  derivative  of  <o-dinitro-/>-xylene  by  heating 
it  with  alcohol  or  dissolving  it  in  aqueous  ether,  crystallises  from 
alcohol  in  orange-red  prisms,  m.  p.  130 — 135°  (decomp.). 

The  diazobenzene  derivative  of  (o-dinitro-p-methoxytolicen^, 
OMe  C6H^-C(N204):N2Ph, 
is  an  unstable,  yellpw- compound,  m.  p.  85°  (decomp.),  and  dissolves  in 
concentrated  sulphuric  acid,  giving  an  emerald-green  solution. 

a-Nitro-P-nitroso-a-anisoyl-ji-phenylhydrazine, 

OMe-C6H4-CO-N(N02)-NPh-NO, 
separates  rapidly  from  an  ice-cold  anhydrous  benzene  solution  of  the 
diazobenzene  derivative  of  w-dinitro-p-methoxy toluene  in  unstable, 
yellow  laminae,  m.  p.  123 — 124°  (decomp.),  and  gives  an  emerald-green 
coloration  with  concentrated  sulphuric  acid  and  phenol ;  it  dissolves 
in  cold  water,  which  rapidly  transforms  it  into  nitric  acid  and 
j8-nitroso-a-anisoyl-)8-phenylhydrazine  (compare  Bamberger  and  Pemsel, 
Abstr  ,  1903,  i,  286).  Boiling  water  converts  the  latter  into  a-anisoyl- 
^-phenylhydrazine,  with  evolution  of  nitrous  vapours  and  partial 
resiniti  cation. 
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o)-Di7iitro-oi-benzeneazo-^-methoxytoluene,  NPh!N*C(N05,)2*CgH4'OMe, 
is  formed  spontaneously  from  the  diazobenzene  derivative  of  w-dinitro- 
jo-methoxytoluene,  or,  more  rapidly,  in  alcoholic,  ethereal,  or  chloroform 
solution,  or  by  shakin/2^  the  benzene  solution  with  water.  It  separates 
in  blood-red,  flattened  needles,  m.  p.  141 — 148°  (decomp.),  and  is 
moderately  stable.  T.  H.  P. 

Primary  Bisazo-compounds  of  Benzylethyl-w-aminophenol. 
Carl  Bulow  and  Theodor  Sproesser  {Ber.,  1908,  41,  1684—1692. 
Compare  Blilow  and  Wolfs,  Abstr.,  1898,  i,  308 ;  1899,  i,  135 ;  Bulow 
and  Sproesser,  this  vol.,  i,  272). — The  authors  find  that  two  isomeric 
bisazo-compounds  can  be  obtained  at  will  from  benzylethyl-m-amino- 
phenol  under  suitable  conditions.  If  the  substituted  m-aminophenol 
in  an  aqueous  solution  slightly  acidified  with  hydrochloric  acid  is 
treated  with  an  equivalent  quantity  of  a  diazo-salt,  RNo'X,  the 
OH 

monoazo-compound,  RNg^^       NNEfCHgPh,  is  obtained,  which  reacts 

in  an  alcoholic  alkaline  solution  with  another  equivalent  of  a  diazo-salt, 

OH 

R'N2-X,  to  yield  the  bisazo-compound  R'N^/     NNEfCH2Ph. 

Conversely,  benzylethyl-m-aminophenol  can  be  coupled  in  alkaline 
solution     with      an      equivalent      quantity     of      RNg'^j      yielding 

<^       ^NEt'CHgPh,  which  can  then  unite  with  R'Ng'X  in  acetic  acid 

""N.R 

OH 

solution,  forming  Ii'N2<^       ^NEt'CHgPh.      The  following  compounds 

are  described. 

6-Benzylethylamino-2benzeneazophenol, 

N2Ph-C6H3(OH)-NEfCH2Ph, 
m.  p.  117°,  red  crystals  with  blue  reflex,  b  Benzylethylamino-2-])- 
tolueneazophenoly  CggHggONg,  m.  p.  110°,  orange-red  crystals.  5-Benzyl- 
ethylamino-2-a-naphthaleneazophenol,  C25H23ON3,  m.  p.  110°  greenish- 
black  crystals.  5-Benzylethylamino-2-benzeneazophenetole,  CggHggONo, 
m.  p.  103-5°,  orange-red  leaflets.  5-Benzylethylamino-2-ip-sulpho- 
henzeneazojohenol,  Q^-^^-fi^^,  m.  p.  230°,  small,  red  crystals;  the 
sodium  salt  contains  2H2O,  and  has  m.  p.  258 — 26ft°  (decomp.). 

5-Benzylethylaming-2  : 4:-bisbenzeneazophenol,  Cg^Hg^ON^,  m.  p.  129°, 
greenish-black  crystals  with  a  metallic  lustre,  which  dissolve  in 
concentrated  sulphuric  acid  with  a  green  colour,  becoming  red  on 
dilution.  b-Benzylethylamino-2  :  i-bis-ip-tolueneazophenol,  C^gHggONg, 
m.  p.  154°,  green  prisms.  5-Benzylethylamino-2-benzeneazo-4:--p- 
tohieneazophenol,  CggHg^ON^,  m.  p,  116°,  highly  refractive,  green 
crystals,  red  by  transmitted  light,  C.  S. 
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Deaminoproteins.  Zdenko  H.  Skraup  {Biochem.  Zeitsch.,  1908, 10, 
245—248.  Compare  Abstr.,  1906,  i,  913;  1907,  i,  367,  739).— 
Deaminoproteins,  obtained  by  the  action  of  nitrous  acid,  generally 
contain  slightly  less  nitrogen  than  the  proteins  from  which  they 
are  derived.  This  diminution  in  the  nitrogen  content  is  apparently 
connected  with  a  considerable  reduction  of  the  amount  of  histidine  and 
arginine,  and  a  complete  disappearance  of  lysine  among  the  products 
of  hydrolysis.  G.  B. 

The  So-called  Amidio  Nitrogen  of  the  Proteins.  Zdenko  H. 
Skraup  and  Emil  R.  von  Hardt-Stremayr  {Monatsh.^  1908,  29, 
255 — 262). — In  the  investigations  hitherto  recorded  on  the  quantities 
of  ammonia  formed  on  the  hydrolysis  of  proteins  with  hydrochloric  acid, 
the  protein  has  been  boiled  for  some  hours  with  concentrated  hydro- 
chloric acid  (compare  Hausmann,  Abstr.,  1899,  i,  653;  1900,  i,  317; 
Kutscher,  Abstr.,  1901,  i,  107).  The  present  communication  con- 
tains the  results  of  several  determinations  of  the  quantities  of 
ammonia  formed  by  boiling  various  proteins  with  both  strong  and 
dilute  hydrochloric  acid  for  from  five  minutes  to  five  hours.  The 
substances  examined  and  the  maximum  amounts  of  ammonia  they 
yield  when  boiled  with  hydrochloric  acid  are  as  follows  :  casein,  1'6%  ; 
edestin,  1*6%;  serum-globulin,  1*0%;  crystallised  egg-albumin,  1*1%; 
sodium  hysalbinate,  0-7%,  and  sodium  protalbinate,  1*0%.  Gelatin 
was  also  examined,  but,  contrary  to  the  statement  of  Hart  (Abstr., 
1901,  i,  783),  was  found  to  contain  no  amidic  nitrogen. 

The  maximum  of  amidic  nitrogen  is  obtained  by  boiling  with  the 
strong  acid  for  about  five  hours,  but  about  two-thirds  of  the  total 
amidic  nitrogen  is  eliminated  during  the  first  five  minutes  when  strong 
hydrochloric  acid  is  used,  and  in  fifteen  minutes  when  dilute  acid  (1:1) 
is  employed.  The  conclusion  is  drawn  therefore  that  the  greater  part 
of  the  amidic  nitrogen  is  eliminated  during  the  transformation  of  the 
protein  into  the  albumose,  and  that  consequently  the  formation  of  the 
albumose  from  the  protein  is  not  simply  a  hydrolytic  process,  but 
is  accompanied  by  the  liberation  of  ammonia. 

Ammonia  is  also  probably  evolved  during  the  further  dissociation 
of  the  albumose  (compare  Henderson,  Abstr.,  1900,  i,  265). 

W.  H.  G. 

Protoplasmic  Hydrolysis.  Alexandre  Etard  and  Antony 
Vila  {Gwnpt.  rend.,  1908,  146,  1155— 1156).— The  author  discusses 
the  couditions  required  for  the  hydrolysis  of  protoplasmides  and 
the  means  of  separating  the  products,  pointing  out  important  objec- 
tions to  the  use  of  phosphotungstic  acid.  The  fact  is  emphasised  that 
in  protoplasmic  hydrolysis  the  true  weight  of  the  initial  organic 
matter  is  never  known,  owing  to  the  impossibility  of  completely 
drying  it.  The  conclusions  are  drawn  that  the  nitrogenous  com- 
pounds resulting  from  the  breaking  down  of  protoplasmides  are 
produced  in  very  small  quantities,  that  the  high  yields  proceed  from 
calculations  of  nitrogen  based  on  hypothesis  and  not  on  experience, 
and  that  precipitates  of  high  molecular  weight  give  an  inexact  idea  of 
the  true  amount  of  organic  matter  that  they  contain.  E.  H. 
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Action  of  Certain  Oxidising  Agents  on  Blood  Pigments. 
John  A.  MagWilliam  (Bio.-Chem.  J.,  1908,  3,  155— 164).— If  strong 
solutions  of  chlorates  are  added  to  blood,  there  is  beyond  the  phase  of 
methsemoglobin  a  jellying  effect.  The  jelly  is  firm,  and  its  formation 
is  accelerated  by  acidification  or  by  warmth  (30 — 40°),  and  retarded 
by  alkalis.  The  red  colour  in  time  gives  place  to  a  deep  green  as  seen 
by  reflected  light,  although  thin  slices  appear  brownish-red  by  trans- 
mitted light.  The  green  colour  gradually  changes  to  yellow.  Some- 
times the  jelly  contracts,  squeezing  out  a  clear  fluid  rich  in  protein, 
but  free  from  iron.  If  the  blood  is  diluted  beyond  a  certain  point, 
jellying  fails,  and  a  coloured  precipitate  is  formed  when  a  chlorate  is 
added ;  this  rapidly  becomes  green  if  acid  is  added.  Bromates  pro- 
duce similar  effects,  but  iodates  produce  a  red  precipitate  with 
different  properties.  Chlorates  and  bromates  produce  the  same  effects 
with  haemoglobin  solutions,  but  not  with  stromata,  serum,  plasma, 
or  egg-albumin.  Solutions  of  hsematin  fail  to  give  the  results  also. 
The  altered  haemoglobin  is  very  insoluble ;  it,  however,  dissolves  in 
alkali,  dries  to  a  dark  powder,  and  microscopically  polygonal  flakes 
are  seen.  It  shows  no  absorption  bands.  The  product  is  probably 
due  to  oxidation,  and  is  not  a  halogen  compound. 

The  substance  retains  all  the  iron  of  the  haemoglobin  in  very  firm 
combination.  It  is  digestible  by  peptic  or  tryptic  enzymes,  but  there 
is  no  formation  of  haematin ;  on  prolonged  digestion,  the  iron  is 
gradually  liberated.  It  is  suggested  that  chlorates  and  bromates  may 
be  useful  in  distinguishing  haemoglobin  from  other  pigments,  and 
as  fixing  agents  for  haemoglobin  in  microscopical  work.        W.  D.  H. 

Hsematin.  William  Kuster  [with  K.  Fuchs]  {Zeitsch.  physiol. 
Chem,,  1908,  65,  505—556.  Compare  this  vol.,  i,  303).— Further 
experiments  were  carried  out  on  the  reduction  of  the  synthesised 
anhydrides  of  the  methylethylmaleic  and  methylpropylmaleic  acids 
to  the  corresponding  succinic  acids.  The  operations  were  carried 
out  in  acid  solutions  by  zinc  dust.  In  both  cases  the  fumaroid  form 
was  obtained  in  the  largest  quantity  (that  is,  4  grams  of  the  fumaroid 
form  and  0*25  gram  of  the  maleoid  form).  The  two  forms  were 
separated  from  one  another  by  means  of  their  calcium  saits. 

As  haemopyrrole,  on  oxidation,  yields  an  imide  of  a  dibasic  acid,  in 
order  to  determine  its  constitution,  synthetical  imides  were  prepared. 
In  addition  to  the  imides  of  methylethylmaleic  and  methylpropyl- 
maleic acids,  there  were  also  prepared  diethylmaleimide  and  the  imide 
of  A^-c2/c?ohexene-l  :  2-dicarboxylic  acid,  which  could  be  derived  from 
a  haemopyrrole  with  the  constitution  of  a  tetrahydroisoindoline,  thus : 
CHg  «  CHo 


H<,C      C-CH,-^  ^         HoC      C-CO^       • 


H2G      C-CHg.  HgC      C-CO. 


The  diethylmaleic  acid  was  prepared  from  citraconic  acid,   which 
reacts  with   its   anhydride   presumably   according   to   the  following 
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equation  :  C^HgO^  +  C^H^Og  =  CgHjoOg  +  2CO2.  "^^^  imide  prepared 
from  this  acid  was  an  oil,  boiling  at  138 — 140°.  Neither  this  nor  the 
imide  of  A^-cyc/ohexene-l  :  2-diearboxylic  acid  was  identical  with  the 
oxidation  product  of  hsemopyrrole.  The  latter  was  obtained  from 
A'-c?/c^ohexene-l  ;  2-dicarboxylic  acid  by  first  heating  it  above  its 
melting  point  (240°),  and  then  heating  the  anhydride  so  formed  with 
alcoholic  ammonia,  also  by  the  distillation  of  the  substance  obtained 
by  treating  the  anhydride  with  ammonia  in  alcoholic  and  ethereal 
solutions  ;  the  latter  substance  thus  prepared  was  amorphous,  and 
had  a  composition  corresponding  with  the  formula  CgH^^OgNg.  The 
anhydrides  of  A^-cyc^ohexene-l  :  2-dicarboxylic  acid,  trans-^'^-cyclo- 
hexene-1  :  2-dicarboxylic  acid,  and  as-A^-c^/cZohexene-l  :  2-dicarboxylic 
acid  were  also  prepared  by  the  Baeyer  methods ;  from  these,  the 
corresponding  imides  were  obtained,  which  do  not  agree  in  properties 
with  the  oxidation  product  of  heemopyrrole.  These  properties  are 
indicated  in  the  following  table  : 

Anhydride,  Imide. 

Phthalicacid    m.  p.      128°  233° 

A^-cycZohexcne-l  :  2-dicarboxyHc  acid  ,,       73—74  169 — 170 

A^-cT/cZohexene-l  :  2-dicarboxylic  acid  ,,      78—79  172—173 

a.s-A'*-f?/cZohexenc-l  :  2-dicarboxylic  acid...         ,,       59 — 60  ? 

trans-A'^-cycloh.QyiQHQ-\  :  2-dicarboxylic  acid         ,,         140  232 — 233 

Evidence  is  given  as  to  the  existence  of  two  hsemopyrroles,  obtain- 
able by  the  reduction  of  hsematin  with  hydriodic  acid,  one,  an  acid 
substance,  which  can  be  extracted  from  acid  solutions  with  ether,  and 
the  other,  a  basic  substance.  An  account  is  given  of  the  attempts  to 
prepare  pure  derivatives,  and  also  of  some  oxidation  experiments.  A 
preliminary  account  of  some  oxidation  experiments  carried  out  with 
the  non-volatile  by-products  in  the  hsemopyrrole  preparation  is  also 
given,  by  means  of  which  hsematinic  acid  was  obtained.         S.  B.  S. 

A  New  Method  of  Tanning.  Louis  Meunier  and  Alphonse 
Seyewetz  (Compt.  rend.y  1908,  146,  987 — 989). — Hides  are  not  greatly 
changed  by  quinol  in  the  absence  of  oxygen,  but,  when  oxygen  and 
alkali  are  present,  the  fibre  gradually  becomes  pink,  then  violet,  and 
finally  brown,  and  acquires  perfect  resistance  to  boiling  water.  The 
tanning  depends  on  the  formation  of  benzoquinone,  and  is  also 
brought  about  by  a  solution  of  the  latter  substance;  during  the 
tanning  process,  the  benzoquinone  is  again  partly  reduced  to  quinol. 
The  explanation  is  sought  in  a  reaction  between  benzoquinone  and 
the  amino-groups  of  the  protein,  similar  to  that  between  aniline  and 
benzoquinone,  which  results  in  a  condensation  of  aniline  with  part 
of  the  benzoquinone,  and  in  the  reduction  of  the  rest  of  the  benzo- 
quinone to  quinol.  G.  B. 

Nucleic  Acids.  XIII.  Phgebus  A.  Levene  and  John  A. 
Mandel  {Biochem.  Zeitsch.,  1908,  10,  215 — 220.  Compare  Abstr., 
1907,  i,  266). — A  methoi  is  described  of  obtaining  pure  guanine  from 
the  cleavage  products  of  nucleic  acid.     The  cleavage  is  brought  about 
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by  acetic  acid  in  the  presence  of  lead  acetate  at  150°.  The  lead  is 
removed  by  sulphuric  acid,  the  acetic  acid  by  distillation  under 
reduced  pressure,  and  the  purine  bases  are  precipitated  by  silver 
sulphate  and  then  treated  in  the  usual  way.  Some  experiments  are 
also  given  on  the  determination  of  the  proportion  between  purine 
and  pyrimidine  bases,  but  this  matter  is  still  being  investigated. 

W.  D.  H. 

The  Nucleo-protein  of  the  Liver.  I.  Guanylic  Acid. 
Phgebus  a.  Levene  and  John  A.  Mandel  (Biochem.  Zeitsch.,  1908,  10, 
221 — 228). — A  substance  corresponding  with  Bang's  /5-guanylic  acid 
was  prepared  from  the  liver.  Its  reactions  were  not,  however,  abso- 
lutely identical  with  Bang's  acid,  which  was  made  from  the  pancreas. 
In  elementary  composition,  the  figures  were  fairly  close.  From  it, 
guanine  was  prepared,  but  no  adenine  ;  the  pyrimidine  bases  were 
absent.  Hexo^es  were  absent  from  the  molecule;  a  pentose  was 
obtained,  but  its  identification  was  not  very  certain ;  glycerol  was 
not  obtained.  W.  D.  H. 

Constitution  of  Thymonucleic  Acid.  Ph(ebus  A.  Levene  and 
John  A.  Mandel  {Ber.,  1908,  41,  1905— 1909).— In  continuation  of 
an  investigation  of  the  intermediate  products  formed  by  the  hydro- 
lysis of  nucleic  acids  (Abstr.,  1904,  ii,  955),  it  has  been  observed  that, 
on  hydrolysis  with  dilute  mineral  acids,  thymonucleic  acid  yields,  on 
the  one  hand,  products  containing  carbohydrate  groupings  and  traces 
of  phosphoric  acid,  but  without  reducing  action  on  Fehling's  solution, 
and,  on  the  other,  substances  which  do  not  contain  purine  bases,  but 
on  further  hydrolysis  yield  phosphoric  acid,  Isevulic  acid,  and  thymin. 
By  hydrolysis  of  thymonucleic  acid  by  2%  sulphuric  acid  at  150°,  there 
has  now  been  obtained  an  amorphous  barium  thyminglucophosphate, 
CjjHjjOiQNgPBa,  which,  when  heated  with  25%  sulphuric  acid  at  175°, 
yields  thymin  and  Isevulic  and  phosphoric  acids.  The  composition  of 
the  thyminglucophosphoric  acid  is  almost  identical  with  that  of  hemi- 
nucleic  acid  (Schmiedeberg,  Abstr.,  1900,  i,  267  ;  Alsberg,  Abstr., 
1904,  i,  791),  and  may  be  considered  to  be  a  mononucleotide.  It  is 
suggested  that  the  nucleic  acids  are  composed  of  simpler  complexes, 
the  nucleotides,  each  formed  of  phosphoric  acid,  a  carbohydrate,  and  a 
base,  these  complexes  uniting  to  form  poly  phosphoric  acids.  The  bases 
are  combined  with  the  carbohydrates,  probably  in  the  form  of  gluco- 
sides,  somewhat  according  to  the  scheme  ; 

C5H50N5:gh-[ch-oh],-o-po(oh)\^^ 
c5h5n5:ch-[ch-oh]4-0-po(oh  y^' 

According  to  this  view,  the  complex  nucleic  acids  are  constituted  in 
the  same  manner  as  the  simpler  guanylic  and  inosic  acids,  but,  whilst 
these  readily  yiel4  free  carbohydrates  or  reducing  glucophosphoric 
acids  when  hydrolysed,  the  presence  of  the  carbohydrate  groups  in  the 
immediate  products  of  the  hydrolysis  of  thymonucleic  acid  can  be 
detected  only  by  the  colour  reactions  with  orcinol,  or  by  hydrolysis  to 
Isevulic  acid.  G.  Y. 

Adsorption  of  Ferments.  Leonor  Michaelis  and  M.  Ehrenreich 
{Biochem.  Zeitsch.,  1908,  10,  283— 299).— The  electrochemical  nature 
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of  ferments  is  considered  to  be  proved.  Invertin  and  pepsin  are 
adsorbed  in  all  reactions  by  clay,  and  in  none  by  kaolin ;  they  there- 
fore have  the  character  of  acids.  In  neutral  and  alkaline  fluids, 
malt-diastase  is  not  adsorbed  by  kaolin,  but  in  acid  fluids  it  is ;  it  is 
therefore  amphoteric,  but  with  stronger  acid  than  basic  properties. 
Corresponding  with  this,  it  is  completely  adsorbed  by  clay  when  neutral 
or  alkaline,  and  only  incompletely  when  acid.  Ptyalin  and  trypsin 
are  also  amphoteric,  being  adsorbed  by  both  clay  and  kaolin  under  all 
conditions  of  reaction.  W.  D.  H. 

The  Identity  of  Pepsin  and  Rennin.  Olof  Hammarsten 
{Zeitsch.  physiol.  C/iem.,  1908,  56,  18 — 80). — A  long  critical  and 
experimental  examination  of  the  much-debated  point  as  to  whether  or 
not  pepsin  and  rennin  are  identical.  The  conclusion  reached  is  that 
they  are  not,  and  the  most  striking  proof  of  this  is  that  solutions  of 
each  ferment  were  prepared  from  which  the  other  was  absent.  If 
lead  acetate  or,  better,  magnesium  carbonate  is  added  to  the  mixture, 
both  ferments  are  precipitated,  but  the  precipitate  of  pepsin  is  more 
insoluble  and  the  ferment  is  destroyed  j  extracts  of  the  precipitate  then 
contain  practically  only  rennin.  If,  on  the  other  hand,  the  original 
mixture  is  heated  to  a  little  over  40°,  the  rennin  is  destroyed  rapidly, 
but  the  pepsin  is  destroyed  less  rapidly,  and  so  can  be  obtained  free 
from  rennin.  W.  D.  H. 

Systematic  Investigation  of  Oxydases.  Octave  Dony-H^nault 
{Bull.  Acad.  roy.  Belg.,  1908,  105—163.  Compare  Abstr.,  1907,  i, 
1100). — The  experimental  methods  used  by  Bertrand  (Abstr.,  1895, 
i,  385,  386;  1896,  i,  534;  ii,  61  ;  1897,  i,  53;  ii,  117,  338;  1898,  i, 
53;  ii,  128;  1899,  i,  313;  1904,  i,  157)  in  his  investigation  of  the 
ferment  laccase  of  Japanese  lac,  and  the  conclusions  this  author  draws 
from  his  results,  are  criticised,  and  evidence  is  brought  forward  in 
favour  of  the  view  that  the  oxidising  action  of  laccase  is  really  due, 
not  to  a  specific  enzyme,  but  to  the  presence  of  a  manganous  salt,  the 
activity  of  which  is  stimulated  by  the  action  of  hydroxyl  ions. 

When  a  solution  containing  a  colloid  and  a  manganous  salt  is  pre- 
cipitated by  the  addition  of  alcohol,  the  precipitate  obtained  contains 
some  of  all  the  constituents  originally  present  in  the  solution,  and 
this  is  the  case  even  if  the  precipitation  is  repeated.  Such  precipitates 
exhibit  feebly  all  the  oxidising  properties  attributed  to  laccase  and 
other  oxidising  ferments,  and  their  activity  can  be  greatly  enhanced 
by  the  addition  of  minute  traces  of  alkalis,  so  small  as  to  be  un- 
recognisable by  the  usual  indicators.  Bertrand's  laccase  is  feebly 
alkaline,  and  always  contains  manganese,  and  its  activity  is  practically 
paralysed  in  presence  of  acids.  In  view  of  these  and  other  observa- 
tions, it  is  contended  that  it  is  unnecessary  to  assume  that  Bertrand's 
laccase  preparations,  obtained  by  precipitating  the  latex  of  the  lac 
tree  by  means  of  alcohol,  contain  any  specific  ferment,  and  that  their 
oxidising  action  on  quinol,  pyrogallol,  &c.,  is  fully  accounted  for  by 
the  presence  of  an  organic  salt  of  manganese  and  the  accidental 
presence  of  alkali.  It  is  suggested,  however,  that  these  do  not 
account  for  the  oxidation  of  guaiacol  by  *'  laccase  "  and  that  some  other 
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constituent,  possibly  an  iron  salt,  intervenes  in  this  instance.  The 
results  of  a  number  of  quantitative  experiments  on  the  oxidation  of 
quinol  by  manganous  salts,  showing  the  influence  of  concentration, 
time,  temperature,  and  other  factors  on  this  action,  are  tabulated  in 
the  original.  It  is  also  shown  that  animal  charcoal  rapidly  oxidises 
quinol  to  benzoquinone  in  presence  of  air.  It  is  also  pointed  out  that 
too  much  stress  is  often  laid  on  the  mere  inhibition  of  catalytic 
activity  by  the  application  of  heat,  as  an  indication  of  the  presence 
of  enzymes.  For  example,  "  laccase  "  becomes  inactive  at  100°,  but 
there  is  good  reason  to  believe  that,  in  presence  of  colloids,  organic 
manganous  salts  would  decompose  at  this  temperature  and  lose  their 
oxidising  activity.  The  oxidation  of  quinol  to  benzoquinone  by  salts  of 
mercury,  nickel,  and  other  metals  is  possibly  also  due  to  their  action 
in  presence  of  alkalis  or  like  impurities.  T.  A.  H. 

The  Occurrence  of  Anticatalase  in  the  Animal  Organism. 
Fr.  Battelli  and  Lina  Stern  (Biochem.  Zeitsch.,  1908,  10,  275—276). 
— Polemical  against  Yandevelde  and  de  Waele  (this  vol.,  i,  491). 
The  present  authors  use  the  prefix  anti-  in  the  same  sense  as  it  is 
employed  in  the  words  antipepsin,  antitrypsin,  &c.  W".  D.  H. 

Role  of  the  Reductase  in  Alcoholic  Fermentation. 
Wladimir  N.  Palladin  {Bull.  Acad.  Sci.  /St.  Petersburg,  1908,  [iv],  8, 
667 — 672  *). — It  is  shown  that  both  vegetable  and  animal  reductase 
are  directly  concerned  in  alcoholic  fermentation.  The  reduction  of 
sodium  selenite  and  of  methylene-blue  by  zymin  is  retarded  greatly 
by  the  addition  of  dextrose,  and  to  a  less  extent  by  sucrose  and 
galactose,  but  glycerol,  lactose,  and  mannitol  hasten  the  process  of 
reduction. 

An  analogy  is  drawn  between  these  processes  and  the  selective 
assimilation  by  fungi  of  the  more  nutritive  of  two  substances. in  a 
mixture,  and  also  of  d-  rather  than  ^tartaric  acid  by  certain  bacteria. 

Z.  K. 

The  Properties  of  Yeast  Juice ;  the  Zymase  Formation  in 
Yeast.  Edward  Buchner  and  Fritz  Klatte  {Biochem.  Zeitsch., 
1908,  9,  415 — 435). — Fresh  yeast  juice  has  but  small  optical 
rotation,  varying  in  Munich  yeast  betvreen  +  0*12°  and  -  0"28°  and 
in  Berlin  yeast  between  +  1-68°  and  2'48°.  This  activity  appears  to 
depend  on  the  glycogen  (of  which  [aji,  =+196 — 213°),  for  the 
rotation  almost  disappears  on  allowing  the  juice  to  ferment  without 
addition  of  sugar.  When  sugar  is  added,  the  decrease  in  the  dextro- 
rotation does  not  correspond  with  its  diminution  as  measured  by 
collecting  the  carbon  dioxide.  In  two  cases,  in  spite  of  the 
disappearance  of  sugar,  the  rotation  remained  approximately  constant. 
This  phenomenon  is*  possibly  due  to  the  concurrent  formation  of 
dextrorotatory  polysaccharides.  In  the  presence  of  disodium  hydrogen 
phosphate,  however,  there  was  a  decrease  in  the  dextrorotation, 
which  corresponded  more  nearly  with  the  disappearance  of  the 
sugar. 

Lange  has  shown  that  by  keeping  yeast  for  two  hours  in  a  solution 
*  and  Zeitsch,  physioL  Chem.,  1908,  56,  81-88. 
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containing  0*1%  asparagine  and  4%  potassium  phosphate,  with  or 
without  the  addition  of  10%  sucrose,  the  fermentative  power  can  be 
increased.  Further  experiments  have  shown  that  this  treatment  causes 
a  regeneration  of  the  zymase,  and  that  the  increased  power  is  not  due 
to  the  formation  of  fresh  enzyme.  The  asparagioe,  furthermore, 
plays  a  very  subordinate  part,  and  the  regeneration  is  due  mainly 
to  the  presence  of  potassium  dihydrogen  phosphate ;  the  corre- 
sponding  dipotassium   salt   does   not   possess   the  like  power. 

S.  B.  S. 

The  Alcoholic  Ferment  of  Yeast- Juice.  III.  The  Function 
of  the  Phosphates  in  the  Fermentation  of  Dextrose  by  Yeast- 
Juice.  Arthur  Harden  and  William  J.  Young  {Proc.  Roy.  8oc.,  1908, 
80,  B^  299 — 311). — The  addition  of  a  phosphate  to  a  fermenting 
mixture  of  dextio&e  and  yeast- juice,  not  only  produces  a  temporary 
acceleration  in  the  rate  of  fermentation,  but  also  an  increased  total 
fermentation.  The  last  effect  is  due  to  the  fact  that  the  hexose  phos- 
phate formed  during  the  period  of  temporary  acceleration  is  continually 
hydrolysed  by  an  enzyme  with  the  production  of  free  phosphate,  which 
again  enters  into  reaction  and  thus  brings  about  fermentation.  The 
reaction  due  to  the  phosphate  can  probably  be  represented  as  follows  : 

CeHiaOo  +  SR.HPO^  =  200,  +  2a2H,0  +  CeHio04(P04R„)2  +  2H2O. 
This  reaction  is  only  realised  in  the  presence  of  ferment  and  co-ferment, 
phosphate  alone  being  unable  to  bring  about  fermentation  in  presence 
of  ferment  and  dextrose  (Abstr.,  1907,  i,  104).     The  hexose  phosphate 
formed  is  gradually  hydiolysed  : 

C„Hi„0,(PO,K,),  +  2H,0  =  C,n,p,  +  2R,HP0,. 

The  conditions  affecting  this  hydrolysis  have  been  investigated  ;  the 
rate  at  which  it  occurs,  determines  the  rate  of  action  when  dextrose  is 
fermented  with  yeai^t- juice.  An  optimum  concentration  of  phosphate 
exists  which  produces  a  maximum  initial  rate  of  fermentation ;  an 
increase  beyond  this  optimum  diminishes  the  rate.  S.  B.  S. 

jo-Dimethylaminophenylarsonic  Acid  (Dimethylatoxyl). 
August  Michaelis  {Ber.,  1908,  41,  1514 — 1516). — ^-Dimethylamino- 
phenylarsonic  acid,  previously  prepared  by  the  action  of  mercuric 
oxide  and  water  on  ^>dimethylaminophenylarsenious  oxide  (Abstr., 
1902,  i,  412),  is  now  obtained  by  heating  dimethylaniline  with 
arsenic  trichloride  and  treating  the  crude  jt?-dimethylaminophenyl- 
arsenious  oxide  so  formed  with  water,  sodium  hydroxide,  and 
hydrogen  peroxide,  or  by  the  action  of  methyl  sulphate  on  amino- 
phenylarsonic  acid  in  sodium  hydroxide  solution.  jo-Dimethylamino- 
phenylarsonic  acid  acid  blackens  when  heated,  and  does  not  sublime  as 
previously  stated  {loc.  cit.).     The  sodium  salt, 

NMe2-C,H4-As(OH)-ONa,5H20, 
crystallises  in  leaflets.  G.  Y. 

An  Isomeric  Aminophenylarsonic  Acid.  Alfred  Bertheim 
{Ber.,  1908,  41,  1655—1657). — The  nitrophenylarsonic  acid  described 
by  Michaelis  and  Loesner  (Abstr.,  1894,  i,  187)  may  be  reduced  to  the 
corresponding    aminoplienylarsonic    acidf    ^H2*CgH4*AsO(OH)2,     by 
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means  of  hydrogen  sulphide  (compare  Michaelis,  preceding  abstract), 
provided  that,  after  treating  the  solution  of  the  nitro-compound  in 
ammonium  hydroxide  with  hydrogen  sulphide,  the  product  obtained 
on  evaporating  to  dryness  is  extracted  with  hydrochloric  acid,  the 
extract  rendered  alkaline  with  sodium  hydroxide,  and  then  treated 
with  a  solution  of  copper  sulphate.  The  reduction  may  also  be 
performed  with  sodium  amalgam.  Whether  this  substance,  which  is 
isomeric  with  />-aminophenylarsonic  acid  (compare  Ehrlich  and 
Bertheim,  Abstr.,  1907,  i,  812),  is  an  ortho-  or  meta-compound  has 
not  been  determined,  although  the  latter  is  more  probable.  It 
crystallises  in  colourless  prisms,  m.  p.  214°.  It  does  not  couple  with 
diazobenzene  or  diazosulphaniiic  acid,  but  does  so  with  ^-nitrodiazo- 
benzene,  yielding  a  yellow  dye^  dissolving  in  alkalis  with  a  red  colour. 
It  may  itself  be  diazotised,  and  then  forms  azo-dyes  with  amines  and 
phenols,  which  are  soluble  in  sodium  carbonate.  W.  H.  G. 

Diazophenylarsonic  Acid  and  its  Products  of  Decom- 
position. Alfred  Bertheim  (Ber.,  1908,  41,  1853 — 1857). — 
jo-Diazophenylarsonic  acid  (Ehrlich  and  Bertheim,  Abstr.,  1907,  i,  812) 
undergoes  the  usual  diazo-decomposition.  On  boiling  in  acid  solution, 
it  yields  ^-hydroxyphenylarsonic  acid,  HO*CgH4*AsU(OH)2,  criystal- 
lising  from  dilute  alcohol  in  white  needles  containing  SJHgO. 
p-Ethoxyphenylarsonic  (phenetylarsonic  acid)  is  obtained  by  diazo- 
tising  the  base,  dissolved  in  absolute  alcohol  by  means  of  hydrogen 
chloride,  with  ethyl  nitrite.  It  has  m.  p.  185°  (Michaelis,  Abhtr., 
1902,  i,  413,  gives  209 — 210°).  By  acting  on  the  diazo-compound 
with  sodium  hypophosphite,  phenylarsonic  acid  is  obtained,  m.  p. 
158 — 162°  (Michaelis  gives  158°),  and,  by  treating  with  copper 
powder,  i>c} dor ophenylar sonic  acid  is  formed,  of  which  the  barium  salt 
was  analysed.  Treatment  of  the  diazo-solution  with  cuprous  cyanide, 
and  hydrolysis  of  the  resulting  nitrile,  furnishes  ^-carboxyphenyl- 
arsonic  acid.  Arsenious  carboxyphenyl  iodide  has  m.  p,  172° 
(La  Coste,  Abstr.,  1881,  903,  gives  m.  p.  153°).  J.   C.  C. 

Preparation  of  Aoyl  Derivatives  of  jD-Aminophenylarsonic 
Acid.  [KuRATORiUM  DEu  Georg  und  Franziska  Speyerschen 
Studienstiftung]  (D.R.-P.  19i548). — Sodium  jt?-aminophenylarsonate 
is  readily  acylated  by  the  ordinary  processes,  and  in  this  way  the 
following  derivatives  have  been  obtained  :  ^r/ormylaminophenylarsonic 
acidf  slender  needles,  soluble  in  methyl  alcohol  or  hot  water,  and  ip-acetyl- 
aininophenylarsonic  acid,  leaflets  ;  the  phthalyl-,  hutyryl-,  chloroacatyl-, 
benzoyl-,  and  malonyl-i^-aminophenylarsonic  acids  are  similar  compounds. 
The  carbonyl  derivative,  CO[NH'CgH4*AsO(OH)2]o,  was  also  prepared. 

G.  T.  M. 

Some  Homologues  and  Derivatives  of  Arsanilic  Acid.  I. 
LuDWiG  Benda  and  Robert  Kuhn  {Ber.,  1908,  41,  1672—1678. 
Compare  Ehrlich  and  Bertheim,  Abstr.,  1907,  i,  812 ;  0.  and  R.  Adler, 
this  vol.,  i,  492). — Homologues  of  aniline  not  substituted  in  the  para- 
position  readily  condense  with  arsenic  acid  when  heated  at 
170 — 200°,  yielding   substituted  arsanilic  acids ;   at   the  same  time, 
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aromatic  cacodylic  acids  of  the  type  AsO(*Ar*NH2)2'OH  are  obtaine3e 
as  by-products.  All  the  substituted  arsanilic  acids  obtained  giies 
white  silver  salts.  The  amino-group  may  be  acetylated  and  diaiue 
tised  ;  the  diazo-compounds  couple  with  amines  and  phenols,  yielding 
azo-dyes  soluble  in  alkalis.  The  diazo-group  is  also  readily  replace- 
able by  hydroxyl  and  halogens.  The  acetyl  derivatives  of  the  methyl 
homologues  of  arsanilic  acid  yield  the  corresponding  carboxylic  acids 
on  oxidation. 

Q-Aminotolyl-S-ar sonic  acid,  'N'E[^'GqH.^'AsO{0'H)2,  obtained  from 
arsenic  acid  and  o-toluidine,  crystallises  in  hexagonal  prisms,  m.  p. 
195°;  the  acetate,  CgHjgO^NAs,  crystallises  in  brittle  needles  and 
prisms,  decomposing  at  306°. 

5-Aminotolyl-2-arsonic  acid,  C^HjoOgNAs,  from  arsenic  acid  and 
m-toluidine,  crystallises  in  long,  rectangular  prisms,  m.  p.  180°;  the 
acetate  forms  prismatic  crystals,  decomposing  above  240°. 

5-Amino-ip-xylyl2arsonic  acid,  Cg'H.-^fi^'NAs,  from  J^-xylidene  and 
arsenic  acid,  crystallises  with  IHgO  in  compact,  hexagonal  plates;  the 
anhydrous  substance  has  m.  p.  215°;  the  acetate,  CjqHj^O^NAs,  forms 
compact,  prismatic  crystals,  decomposing  at  278°. 

1  -  Naphthylamine  -  4  -  arsonic  acid,  NH2*CjoHg'AsO(OH)2,  from 
arsenic  acid  and  a-naphthylamine,  forms  small  prisms,  m.  p.  175°. 
Z-Chloro-^-aminophenylarsonic  acid,  NH2'CgH3Cl*AsO(OH)2,  from 
o-chloroaniline  and  arsenic  acid,  forms  white  crystals,  m.  p.  305°. 
o-Cresol-5'arsonic  acid,  CgH3Me(OH)*AsO(OH)2,  is  prepared  by  diazo- 
tising  l-methyl-2  : 5-arsanilic  acid  and  boiling  the  aqueous  solution  of 
the  diazo-compound ;  it  crystallises  with  IHgO  in  white  prisms  and 
needles,  m.  p.  180°;  the  anhydrous  substance  has  m.  p.  222°. 

W.  H.  G. 

The  Magnesium  Derivatives  of  the  Aromatic  Chloro- 
compounds.  A.  Hesse  (D.R.-P.  189476). — In  the  Grignard 
reaction,  chloro-derivatives  behave  quite  differently  from  the  bromo- 
and  iodo-  compounds,  the  latter  readily  react,  giving  rise  both  to 
alkyl  and  aryl  magnesium  halides,  but  aryl  magnesium  chlorides 
have  not  hitherto  been  produced  by  the  ordinary  methods.  By  the 
intervention  of  a  more  reactive  alkyl  halide,  the  reaction  with 
magnesium  may  be  started,  and  then  this  metal  combines  with  the 
aromatic  chloro-derivative. 

Magnesium  tolyl,  benzyl  or  cyriiyl  chlm^ide  can  be  produced  by 
adding  magnesium  to  an  ethereal  solution  of  ethyl  bromide  and 
then  introducing  chlorotoluene,  benzyl  chloriJe,  or  chlorocymene,  or, 
conversely,  the  magnesium  alkyl  halide  (from  methyl  bromide,  ethyl 
iodide,  &c)  may  be  added  to  an  ethereal  solution  of  the  aromatic 
chloro-derivative  in  the  presence  of  the  requisite  amount  of  magnesium. 

G.  T.  M. 
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Estimation  of  Active  Hydrogen  in  Organic  Compounds. 
Th.  Zerewitinoff  {Ber.,  1908,  41,  2233—2243.  Compare  Abstr., 
1907,  ii,  509). — An  extension  of  the  method  previously  described  to 
the  determination  of  the  number  of  replaceable  hydrogen  atoms  in 
hydroxy-,  thiol-,  amino-,  and  imino-compounds.  Frequently  the 
results  obtained  are  high,  owing  to  the  development  of  heat  from  the 
formation  of  the  compound  of  pyridine  and  magnesium  methiodide, 
and  the  further  interaction  of  the  pyridine  and  iodide  with  evolution 
of  gas.  The  mixture  is  therefore  cooled  after  the  first  ^volution  of 
gas  has  occurred.  Care  should  also  be  taken  that  no  barium  oxide  is 
introduced  with  the  dry  pyridine. 

Ten  hydroxy-compounds  of  the  flavone  type  have  been  examined, 
and  good  results  obtained  even  where  the  hydroxyl  group  is  in  the 
ortho-position ;  thus  euxanthone  is  shown  to  contain  two  and 
hsematoxylin  five  hydroxyl  groups.  The  method  also  succeeds  with 
mercaptans,  such  as  the  propyl,  wobutyl,  or  phenyl  derivatives, 
and  with  imido-compounds,  such  as  succinimide,  oxanilide,  or 
phthalimide  (compare  Hibbert  and  Sudborough,  Trans.,  1904,  85, 
933).  The  acid  amides,  like  acetamide,  react  in  the  cold  with  one  mol. 
of  magnesium  methiodide,  and  on  heating  at  85°  with  another  mol.  ; 
the  error  due  to  the  action  of  the  pyridine  is  estimated  by  carrying 
out  a  blank  experiment.  Aldehyde-ammonia  is  shown  in  this  way  to 
have  three  active  hydrogen  atoms,  two  of  which  react  in  the  cold. 
Carbamide  and  thiocarbamide  have  only  three  instead  of  four  active 
hydrogen  atoms,  and  phenylcarbamide,  phenylthiocarbamide,  and 
menthonesemicarbazone  have  two  such  hydrogen  atoms ;  in  all  these 
cases  the  compound  contains  two  amino-  or  one  amino-  and  one  imino- 
groups  attached  to  the  same  carbon  atom. 

The  reaction  has  been  applied  to  tautomeric  compounds,  such  as 
acetylacetone  and  ethyl  acetoacetate,  and  at  100°  these  possess  one 
active  hydrogen  atom ;  malonic  acid  contains  three  replaceable 
hydrogen  atoms.  W.  E,. 

MethylethyKsobutylmethane  [^8-Dimethylhexane].  Latham 
Clarke  (/.  Amer.  Ghem,  Soc,  1908,  30,  1144 — 1151). — In  continu- 
ation of  the  work  on  the  octanes  (Abstr.,  1907,  i,  169),  ^8-dimethyl- 
hexane  has  been  synthesised  by  two  different  methods. 

When  methyl  ^sobutyl  ketone,  prepared  by  the  hydrolysis  of  ethyl 
tsopropylacetoacetate,*  is  treated  with  magnesium  ethyl  bromide, 
^S-dimethyl-8-hexanol,  CHMe2-CH2-CMe(OH)-CH2Me,  b.  p.  151°/ 
7(38  mm.,  is  produced.  On  converting  this  compound  into  the  corre- 
sponding iodide  and  reducing  the  latter  with  zinc  and  hydrochloric 
acid,  pB-dimetkylhexane,  CH^Me-CHMe-CHg-CHMeg,  b.  p.  1 09-8—1 10°/ 
762  mm.,  is  obtained  as  an  odourless,  mobile  liquid  with  D]l  0-7083, 
andn^^  1-3986. 

When    ethyl    sec.-butylacetoacetate,   b.    p.    210 — 211°/762    mm.,    is 
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hydrolysed  with  potassium  hydroxide,  S  -  methyl- ^-hexanonej 

CH3-CO-CH2-CHMe-CH2Me, 
b.  p.  139°/762  mm.,  is  produced,  and  on  treatment  with  magnesium 
methyl  iodide  is  converted  into  (iS-dimethyl-^-hexanol, 

OH-CMes-CHg-CHMe-CHoMe, 
b.   p.  150 — 150-5°/766  mm.  "  If  this  carbinol  is  converted  into  the 
iodide    and    the    latter    reduced    with    zinc    and    hydrochloric    acid, 
^8-dimethylhexane  is  obtained,  identical  with  the  compound  prepared 
by  the  first  method. 

P-Chloro-h-methyl-^'^^-amylene,  CHMeg-CHg-CCKCHg,  b.  p.  102-5°/ 
760  mm,,  obtained  by  the  action  of  phosphorus  pentachloride  on 
methyl  tsobutyl  ketone,  is  a  colourless,  mobile  liquid,  and  on  oxidation 
with  potassium  permanganate  yields  isovaleric  acid.  E.  G. 

Behaviour  of  Trimethylene  Dibromide  towards  Zinc  Dust 
and  Acetic  Acid.  Nicolai  Zelinsky  and  N.  Schlesinger  (Ber.^ 
1908,  41,  2429 — 2431). — After  pointing  out  that  no  reaction  occurs 
between  glacial  acetic  acid  and  zinc  dust,  the  authors  state  that  care- 
fully-dried trimethylene  dibromide,  glacial  acetic  acid,  and  zinc  dust 
evolve  with  extreme  slowness  a  gas  which  is  found  to  be  hydrogen, 
showing  that  a  trace  of  water  must  still  have  been  present.  When 
50%  acetic  acid  is  used,  the  gas  which  is  evolved  more  rapidly,  but 
still  only  slowly,  proves  to  be  c^/cZopropane,  and  not  propane,  which 
would  be  expected  to  be  obtained.  If  the  dibromide  is  gradually 
heated  with  glacial  acetic  acid,  zinc  dust,  and  concentrated  hydrochloric 
or  hydrobromic  acid,  the  issuing  gas  consists  of  hydrogen  free  from 
hydrocarbon.  As  a  result  of  these  experiments,  the  authors  consider 
that  the  first  step  in  the  reduction  of  trimethylene  dibromide  is  the 
formation  of  a  zinc  additive  compound,  which  is  then  decomposed  by 
water ;  the  latter  must  be  present  in  not  inconsiderable  amount  for 
the  reduction  to  take  place  : 
(a)  C8H6Br2  +  Zn  =  C3H6Br2Zn;  (6)  CgH^Br^Zn  +  H2O  = 

OH-CoHfiZnBr  +  HBr;  (c)  0H-C„HeZnBr  =  a3Hg  +  Zn(0H)Br. 

0.  s. 

Action  of  Metallic  Oxides  on  Primary  Alcohols.  Paul 
Sabatier  and  Alphonse  MAiLHE(Comp^  rend,  1908,  146,  1376 — 1378). 
— The  oxides  examined  fall  into  four  classes :  (1)  those  which 
undergo  no  reduction  and  which  exert  no  appreciable  effect  on  primary 
alcohols  below  400°.  This  group  includes  titanium  dioxide  and  the 
oxides  of  calcium,  barium,  strontium,  magnesium,  and  silicon  ;  (2)  those 
rapidly  reduced  either  to  the  metal  or  to  a  lower  oxide ;  (3)  oxides 
which  are  not  reduced,  but  which  decompose  the  alcohols  catalytically, 
giving  rise  to  hydrogen  and  an  aldehyde,  or  to  water  and  an  ethylenic 
hydrocarbon,  or  to  a  mixture  of  aldehyde  and  hydrocarbon ;  (4)  those 
oxides  which  are  slowly  reduced  and  at  the  same  time  exert  a  catalytic 
action.  W.  0.  W. 

Action  of  Metallic  Oxides  on  the  Primary  Alcohols  (Case  of 
the  Reducible  Oxides).  Paul  Sabatier  and  Alphonse  Mailhe 
{Compt.  rend.y  1908,  147,  16 — 18). — As  already  stated  (preceding 
abstract),    primary   alcohols    are  oxidised    when  passed    over    many 
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oxides   heated    below  400°.     These  oxides  may  be  divided  into  four 
classes. 

The  simplest  case  is  that  in  which  the  oxidation  is  limited  to  the 
formation  of  aldehyde  and  water,  the  oxide  having  no  action  on  the 
aldehyde  and  the  reduced  oxide  or  metal  having  no  catalytic  power. 
The  oxides  of  antimony  and  bismuth  act  in  this  way. 

In  the  case  of  the  more  readily  reducible  oxides,  the  aldehyde  formed 
is  partly  oxidised  either  to  the  corresponding  acid  or  to  carbon 
dioxide  and  water.  Mercuric  oxide  is  reduced  by  ethyl  alcohol  vapour 
at  1 50°,  giving  acetaldehyde  and  a  large  proportion  of  carbon  dioxide, 
but  not  acetic  acid.  Manganese  dioxide  at  200°  is  reduced  by  ethyl 
alcohol  to  the  sesquioxide,  acetaldehyde  being  formed ;  at  250°, 
however,  the  sesquioxide  formed  is  reduced,  carbon  dioxide  and  acetic 
acid  being  formed  in  addition  to  the  aldehyde. 

The  third  and  largest  class  of  oxides  contains  those  of  which  the 
reduced  metal  or  lower  oxide  has  a  catalytic  action  on  the  alcohol,  the 
catalytic  reaction  being  superposed  on  the  initial  oxidation.  The 
oxides  of  nickel,  cobalt,  lead  (PbOg,  PbgO^,  PbO),  and  copper  (CugO 
and  CuO)  at  350°  belong  to  this  class  ;  the  reduced  metals  have  a 
dehydrogenating  action  on  ethyl  alcohol,  giving  acetaldehyde  and 
hydrogen.  In  the  case  of  nickel  and  lead  oxides,  but  not  with  the 
copper  oxides,  acetic  acid  is  produced.  Manganese  sesquioxide  at  350° 
is  slowly  reduced  by  ethyl  alcohol  to  the  pale  green  manganous  oxide, 
which  decomposes  ethyl  alcohol  into  aldehyde  and  hydrogen.  On  the 
other  hand,  the  yellow  tungsten  trioxide,  WO3,  at  350°  is  readily 
reduced  by  ethyl  alcohol  vapour,  giving  a  blue  intermediate  oxide, 
which  has  a  powerful  dehydrating  catalytic  action,  thus  causing  the 
formation  of  increasing  amounts  of  ethylene  besides  the  acetaldehyde, 
carbon  dioxide,  and  acetic  acid  initially  produced.  Other  oxides  are 
reduced  by  alcohol  vapour  to  lower  non-reducible  oxides,  which  are 
both  dehydrating  and  dehydrogenating  catalysts.  Thus  uranium  tri- 
oxide, UO'^,  is  reduced  to  IJO2,  and  VgOg  to  VgOg,  by  alcohol  vapour, 
giving  aldehyde  and  carbon  dioxide,  whilst  the  reduced  oxides  act  on 
further  quantities  of  alcohol,  giving  aldehyde,  hydrogen,  ethylene,  and 
water.  In  this  class,  the  completion  of  the  reduction  is  indicated  by 
the  disappearance  of  carbon  dioxide  in  the  gases  produced. 

The  fourth  class  of  oxides  contains  those  which  have  themselves  a 
catalytic  action  on  alcohols.  The  latter  is  readily  observed  if  the 
reduction  is  slow,  but  if  this  is  rapid  it  is  perceived  only  with 
difficulty.  Thus  ferric  oxide,  like  alumina,  is  a  dehydrating  catalyst 
towards  ethyl  alcohol  vapour,  giving  at  340°  a  mixture  of  ethylene  and 
water,  and  being  reduced  to  ferrous  oxide  and  metallic  iron.  The  latter, 
being  a  dehydrogenating  catalyst,  decomposes  the  alcohol  into  aldehyde 
and  hydrogen.  From  this  it  follows  that  the  proportion  of  ethylene 
gradually  diminishes.  Cadmium  and  stannous  oxides,  which  are 
reduced  very  slowly  by  alcohol  vapour  at  340°,  similarly  act  as 
dehydrogenating  catalysts.  E.  H. 

Decomposition  of  Alcohols  under  the  Catalytic  Influence 
of  Charcoal  (Braise).  Georges  Lemoine  {Compt.  rend.,  1908,  146, 
1360—1366.     Compare  Senderens,  Abstr.,  1907,  ii,  248).— The  author 

s  s  2 
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has  examined  the  gaseous  and  liquid  products  formed  when  alcohols  in 
the  state  of  vapour  are  passed  over  ''quenched  charcoal"  (Braise  de 
boulanger)  heated  to  a  temperature  not  exceeding  400°  and  usually  below 
385°.  Methyl,  ethyl,  7i-propyl,  isopropyl,  2sobutyl,  and  amyl  alcohols 
were  treated  in  this  way,  and  it  was  found  in  each  case  that  the  liquid 
product  consisted  of  unaltered  alcohol  and  substauces  having  the 
reducing  properties  of  aldehydes.  Complete  analyses  of  the  gaseous 
products  have  been  made,  and  it  is  found  that  hydrogen  is  always  an 
important  constituent  of  the  mixture,  except  in  the  case  of  isopropyl 
alcohol,  which  becomes  dehydrated  with  formation  of  trimethylene. 

W.  0.  w. 

aa-Dialkyl-y8-keto-alcohols.  Transformation  by  Dehydration. 
Edmond  E.  Bla-ise  and  I.  Herman  {Gompt.  rend.^  1908,  146, 
1326 — 1328). — The  transformation  of  ethyl  hydroxypivalyl  ketone, 
OH'CHg'CMeg'COEt,  into  isopropyl  methylvinyl  ketone, 

CHslCMe-CO-CHMeg, 
by  the  action  of  alkalis  can  be  explained  by  a  migration  of  the  primary 
alcohol  group  followed  by  dehydration,  thus  : 
OH-CH2-CMe2'CO-CH2Me  -^  CHMe2-CO-OHMe-CH2-OH  — > 

CHMeg-CO-CMelCHg, 
or  the  dehydration  may  occur  first  and  then  a  migration  of  the  methyl 
group  :  OH-CHg-CMeg-CO-CHgMe  — ^  >CH-CMe2-CO-CH2Me  — > 
CH2!CMe'CO'CHMe2.  From^the  second  hypothesis,  it  would  be 
expected  that  the  action  of  dehydrating  agents  would  be  similar  to 
that  of  alkalis.  When  ethyl  hydroxypivalyl  ketone  is  treated  with 
phosphoric  oxide,  however,  the  product  is  not  isopropyl  methylvinyl 
ketone,  but  another  unsaturated  ketone.  The  latter  is  identical 
with  the  ketone  formed  when  /3-acetoxy-a-methylbutyryl  chloride  is 
treated  with  ethyl  zinc  iodide  and  the  product  saponified  and 
dehydrated  : 
OAc-CHMe-CHMe-COCl  +  ZnIEt  -^  OAc-CHMe-CHMe-COEt  — > 

OH-CHMe-CHMe-COEt  -^  CHMelCMe-COEt. 
It  is  therefore  ethyl  tiglyl  ketonCy  CHMelCMe-COEt,  has  b.  p. 
52°/15  mm.,  and  gives  a  T^-nitrophenylhydrazone,  m.  p.  134°,  and  a 
semicarbazone,  m.  p.  161 — 162°.  Its  formation  by  dehydration  of 
ethyl  hydroxypivalyl  ketone  is  to  be  represented  thus  : 
OH-CH2-CMe2-COEt  ->  >CH-CMe2-C0Et  — >  CHMelCMe-COEt. 
Ethyl  tiglyl  ketone  is  also  formed  by  the  action  of  tiglyl  chloride  on 
ethyl  zinc  iodide. 

The  conclusion  is  drawn  that  the  action  of  alkalis  on  ethyl 
hydroxypivalyl  ketone  is  represented  by  the  first  of  the  above  schemes, 
the  dehydration  being  preceded  by  the  transposition.  E.  H. 

Basic  Properties  of  Oxygen.  Douglas  McIntosh  {J.  Amer.  GJiem. 
Soc,  1908,30,  1097— 1104).— Baeyer  and  Villiger  (Abstr.,  1901,  i, 
658;  1902,  i,  112,  355),  in  studying  the  basic  properties  of  oxygen, 
have  prepared  a  large  number  ^of  compounds  of  organic  substances 
with  ferrocyanic  acid.  In  order  that  the  acid  should  be  attached  to 
the  oxygen  base  in  the  simplest  possible  way,  4  mols.  of  the  latter 
should    unite     with     1    mol.    of    the    former,    but    in    many   of    the 
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compounds  described  this  ratio  does  not  exist.  For  this  reason,  and 
also  since  water  may  have  been  present  in  the  salts,  an  investigation 
has  been  made  of  the  compounds  of  ferrocyanic  acid  with  methyl  and 
ethyl  alcohols,  acetone,  and  ether.  A  study  of  the  vapour  pressure 
of  the  products  obtained  by  the  absorption  of  ether  and  acetone  by  the 
acid  has  shown  that  they  are  not  quadrivalent  oxygen  compounds,  but 
solid  solutions.  With  ethyl  alcohol,  a  crystalline  compound^ 
m.  p.  —45°,  containing  35 '7%  of  the  acid  was  obtained,  and  with 
methyl  alcohol  a  compound,  m.  p.  -  33°,  containing  37%  of  the  acid. 
These  compounds  contain  about  10  mols.  of  the  alcohol  to  one  of  the 
acid,  and  are  much  more  complex  than  those  obtained  by  Baeyer 
and  Villiger ;  their  properties  indicate  that  they  are  molecular 
compounds  in  which  the  alcohols  are  present  as  alcohol  of  crystal- 
lisation. 

Acetic  acid  dissolves  in  liquid  hydrogen  bromide  and  hydrogen 
iodide  with  development  of  heat  and  formation  of  crystalline  substances. 
The  hydrogen  bromide  compound^  m.  p.  5°,  contains  46 — 49%  HBr. 
Tschitschibabin  (Abstr.,  1907,  i,  276)  has  described  a  compound, 
202H402,HBr,  m.  p.  7 — 8°.  The  hydrogen  iodide  compound,  m.  p. 
-  50°,  contains  59—70%  HI. 

Methyl  ethyl  ether  unites  with  liquid  hydrogen  bromide  and 
hydrogen  iodide  to  form  white,  crystalline  compounds,  MeEtO,HBr 
and  MeEtO,HI,  m.  p.   -  30°  and  -  22°.     If  these  compounds  have  the 

constitution    "^^  ^^•O'^v ,  the  oxygen  atom  is  asymmetric.     Attempts 

to  separate  them  into  optically  active  isomerides  were  not  successful. 

E.  G. 

Preparation  of  Methyl  Sulphate.  Societe  Anonyme  des 
Produits  Chimiques  de  Fontaines  in  Lyon-Monplaisir  (D.R.-P. 
193830). — Methyl  sulphate  is  conveniently  prepared  by  adding 
chlorosulphonic  acid  (24  kilos.)  to  a  mixture  of  6*5  kilos,  of  methyl 
alcohol  (90%)  and  20  kilos,  of  carbon  tetrachloride.  After  boiling  off 
the  diluent,  the  methyl  sulphate  is  distilled  under  reduced  pressure. 
A  similar  result  is  obtained  on  adding  sulphur  trioxide  to  the  mixture 
of  methyl  alcohol  and  carbon  tetrachloride.  G.  T.  M. 

Reduction  of  Alkyl  Nitrates  to  Nitrites  in  Alkaline 
Solution.  August  Gutmann  {Ber.,  1908,  41,  2052— 2056).— Nitrite 
and  arsenate  are  formed  when  an  alcoholic  solution  of  amyl  or  ethyl 
nitrate  is  heated  in  a  pressure  flask  at  100°  with  a  solution  of  arsenious 
oxide  in  sodium  hy(^roxide. 

The  author  draws  the  conclusion  that  the  presence  of  these  products 
points  to  the  intermediate  formation  of  ethyl  hydroperoxide : 
NOg-OEt  +  NaOH  —^  l^O^^a,  +  EtO-OH  and  EtO-OH  + 
As(0Na)3  — >  Eton  +  AsO(ONa)^. 

Potassium  cyanide  and  sulphide  also  reduce  ethyl  and  amyl  nitrates 
yielding  potassium  nitrite,  potassium  thiocyanate,  and  the  alcohol.  In 
this  reaction,  the  author  assumes  the  intermediate  formation  of 
ethyl  hydropersulphide  :   NOg'OEt  +  KSH  — >  KNOg  +  EtO-SH  and 
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EtO-SH  +  KCN  — >  EtOH  +  KCNS.  The  sulphide  solution  used 
should  be  free  from  polysulphides  and  thiosulphate. 

The  reaction  may  be  used  in  testing  for  alkyl  nitrates  in  presence 
of  the  corresponding  nitrites,  as  the  latter  do  not  give  the  yellow 
coloration  and  do  not  produce  thiocyanates.  J.  J.  S. 

Character  of  the  Compound  formed  by  the  Addition  of 
Ammonia  to  Ethyl  Phosphite-platochloride.  Charles  H. 
Herty  and  K.  0.  E.  Davis  {J.  Amer.  Chem.  Soc,  1908,  30, 
1084— 1089).— Kosenheim  and  Levy  (Abstr.,  1905,  i,  183)  have  found 
that  when  dry  ammonia  is  passed  into  a  solution  of  triethyl  phosphite- 
platochloride  in  benzene,  the  compound     -^^p/oFt^      ^^4  separates  in 

white  crystals,  and  that  this  salt  is  hydrolysed  by  water,  forming  an 
acid  solution  which  exhibits  abnormal  molecular  conductivity.  The 
present  authors,  although  following  Bosenheim's  method  as  closely  as 
possible,  have  been  unable  to  prepare  this  substance,  but  have  obtained 

CI 


only  the  normal  salt, 


CI,  which  forms  white  crystals,  and 


Pt(NH3)2 
LP(0Et)3J 

dissolves  in  water  to  give  a  neutral  solution.  Determinations  of  the 
molecular  conductivity  at  25°  are  recorded,  and  agree  closely  with  the 
values  obtained  by  Werner  for  all  di-ionic  complex  ammonia 
compounds.  E.  G. 

Molybdenum  Compounds  of  Lecithin.  Richard  Ehrenfeld 
(Zeitsch.  physiol.  Chem.,  1908,  ^)Q,  89 — 94). — Alcoholic  lecithin  solu- 
tions, when  precipitated  in  the  cold  with  an  alcoholic  nitric  acid  solu- 
tion of  ammonium  molybdate,  yield  a  substance,  lOMoOg,  3  mols.  of 
lecithin,  when  the  lecithin  is  in  excess,  and  2M0O3,  ^  ^^^*  ^^  lecithin, 
when  the  precipitant  is  in  excess.  A  substance,  5[(NH7)gMo7024], 
1  mol.  of  lecithin,  is  precipitated  by  an  aqueous  ammonium  molybdate 
solution  when  there  is  a  large  excess  of  lecithin.  G.  B. 

Preparation  of  Concentrated  Formic  Acid.  Chemische  Fabrik 
Grunau,  Landshoff  &  Meyer  (D.R.-P.  193509). — Although  highly 
concentrated  sulphuric  or  phosphoric  acid  acts  destructively  on  formic 
acid,  yet  their  acid  salts  decompose  [formates  without  exhibiting  this 
action,  and  sodium  hydrogen  sulphate,  when  intimately  mixed  with 
dry  sodium  formate  and  heated  in  a  retort,  gives  rise  to  97 — 98% 
formic  acid.  G.  T.  M. 

Hydrates  of  the  Patty  Acids.  D.  E.  Tsakalotos  {Compt. 
rend.,  1908,  146,  1272—1274.  Compare  this  vol.,  i,  498).— The 
constitution  of  the  molecular  combinations  of  acetic,  propionic,  and 
butyric  acids  with  water  is  considered  to  be  best  represented  by  the 

formula    i^.qo>0-0<Cjj- 

The  coefficients  of  viscosity  of  mixtures  of  formic  acid  with  m-cresol 
are  only  slightly  lower  than  the  coefficients  calculated  from  the  rule  of 
mixtures.  Formic  acid  therefore  shows  less  tendency  than  its 
homologues  to  form  additive  products  with  phenols.  W.  G.  W. 
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Preparation  of  Phosphoric  Esters  from  Phosphoric  Oxide 
and  the  Diglycerides  of  Fatty  Acids  and  their  Bromo-  and  lodo- 
derivatives.  Ferdinand  TJlzer  and  J.  Batik  (D.R.-P.  193189). — 
Glyceryl  distearophosphate,  P0(H0)2'0' 03115(00001^1135)2,  m.  p. 
68°,  is  obtained  in  almost  quantitative  yield  by  mixing  together 
phosphoric  oxide  and  melted  distearin  and  slowly  adding  water.  The 
corresponding  oleyl  derivative  is  oily.  Glyceryl  dibromodistearo- 
phosphate  is  a  brown,  viscid  mass,  having  an  acid  number  109*3  and  a 
saponification  number  218'3.  Other  similar  glycerides  are  referred  to 
in  the  patent,  all  of  which  are  obtained  by  the  same  general  method 
of  adding  the  requisite  amount  of  water  to  an  intimate  mixture  of 
phosphoric  oxide  and  to  the  diglyceride  of  a  fatty  acid.        G.  T.  M. 

Catalytic  Actions  of  Colloidal  Metals  of  the  Platinum 
Group.  III.  Reduction  Catalysis  with  Colloidal  Palladium 
and  Platinum.  Oarl  Paal  and  Josef  Gerum  {Ber.,  1908,  41, 
2273—2282.  Compare  Abstr.,  1905,  ii,  397,  533;  1907,  ii,  559; 
Willstatter,  this  vol.,  i,  383). — When  the  investigation  was  extended 
to  unsaturated  acids,  it  was  found  that  the  method  applicable  for  the 
reduction  of  nitrobenzene  did  not  lead  to  the  conversion  of  sodium 
fumarate  into  succinate,  but  that  when  the  salt  and  the  hydrosol  of 
palladium  hydride  are  left  together  in  a  closed  vessel  filled  with 
hydrogen,  the  gas  is  quickly  absorbed. 

In  this  way,  fumaric,  maleic,  and  cinnamic  acids,  as  well  as  methyl 
cinnamate,  have  been  reduced  to  the  corresponding  saturated  acid  and 
the  rate  of  absorption  measured.  As  a  general  rule,  there  is  a  little 
more  hydrogen  absorbed  than  that  required  by  theory  ;  this  may  be 
due  to  the  metal,  but  in  one  case  an  aldehyde-like  odour  was  observed, 
so  that  the  reduction  may  proceed  further  than  the  acid.  Palladium- 
black  may  be  used,  as  also  colloidal  platinum,  but  the  action  is  slower. 

W.  R. 

Catalytic  Actions  of  Colloidal  Metals  of  the  Platinum 
Group.  IV.  Reduction  Catalysis  with  Colloidal  Palladium. 
Oarl  Paal  and  Karl  Roth  {Ber.,  1908,  41,  2282—2291.  Compare 
preceding  abstract). — The  reduction  of  oleic  acid  to  stearic  acid  has 
been  carried  out  at  the  ordinary  temperature  by  Fokin  (Abstr.,  1907, 
i,  819),  and  it  may  be  accomplished  by  using  sodium  oleate  and 
palladium  hydrosol,  the  yield  of  pure  stearic  acid  obtained  being  60%. 
The  method  has  been  extended  to  the  reduction  of  fats,  the  Hiibl 
iodine  value  being  used  to  determine  percentage  of  unsaturated  acids 
before  and  after.  The  fats  used  were  castor  oil,  olive  oil,  and  cod-liver 
oil.  A  quantitative  yield  of  saturated  fats  was  obtained  from  the 
castor  oil  in  the  forih  of  a  white,  hard,  crystalline  mass,  sintering  at 
77°,  m.  p.  81°.  Although  three  times  the  quantity  of  hydrogen 
required  was  absorbed  by  the  olive  oil,  the  reduction  was  not  quite 
complete  (iodine  value  before,  81 — 82;  after,  9);  the  tallow  has  m.p.  47°. 
Ood-liver  oil  was  very  nearly  completely  reduced ;  the  product  obtained 
was  crystalline,  m.  p.  43 — 45°.  The  method  therefore  appears  to  be 
the  only  one  yet  discovered  for  reducing  the  unsaturated  glycerides  in 
a  fat  at  the  ordinary  temperature.  W.  R. 
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Preparation  of  Glycollic  A.cid  by  the  Electrolytic  Reduction 
of  Oxalic  Acid.  Deutsche  Gold-  und  Silber-Scheideanstalt 
(D.R.-P.  194038). — When  oxalic  acid  is  electrolysed  in  moderately 
concentrated  sulphuric  acid  contained  in  an  electrolytic  cell  fitted 
with  a  diaphragm  and  electrodes  having  a  high  supertension,  a  good 
yield  of  glycollic  acid  is  produced.  The  following  are  details  of  this 
reduction.  Cathode  compartment,  700  parts  of  crystallised  oxalic  acid, 
1100  parts  of  concentrated  sulphuric  acid,  and  3300  parts  of  water; 
lead  cathodes,  current  density  25  to  250  amperes  per  square  metre  ', 
anode  compartment,  30%  sulphuric  acid  with  an  intermediate  cell  con- 
taining acid  of  the  same  strength.  The  temperature  of  the  cathode 
solution  was  maintained  above  25°  throughout  the  electrolysis. 

G.  T.  M. 

Ethyl  Chlorocyanoacetoacetate  and  its  Derivatives.  Erich 
Benary  (^er.,  1908,  41,  2399— 2411).— Whilst  chloroacetyl  chloride 
reacts  with  ethyl  sodiomalonate  to  form  mainly  ethyl  tetrone-4- 
carboxylate  (Abstr.,  1907,  i,  381),  its  behaviour  with  ethyl  sodio- 
cyanoacetate  in  dry  ether  leads  smoothly  to  the  formation  of  ethyl 
y-chloro-a-cyanoacetoacetate,  CH2Cl-CO-CH(CN)-C02Et,  m.  p.  42—43°, 
which  crystallises  in  colourless  needles,  has  an  acid  reaction,  develops 
a  red  coloration  with  ferric  chloride,  and  is  best  purified  by  means  of 
the  green,  crystalline  copper  salt,  m.  p.  171 — 172°  (decomp.).  The 
corresponding  methyl  ester,  CgHgOgNCl,  m.  p.  72 — 73°,  forms  a  copper 
salt,  which  decomposes  at  188 — 189°.  Bromoacetyl  bromide  reacts 
with  ethyl  sodiocyanoacetate  in  a  similar  manner,  yielding  ethyl 
y-bromo-a-cyanoacetoacetate,  C^HgOgNBr,  m.  p.  59 — 61°,  which  has 
properties  similar  to  those  of  the  chlorinated  compound  ;  the  copper 
salt  has  m.  p.  163—164°  (decomp.). 

The  dry  silver  salt  of  ethyl  chlorocyanoacetoacetate  reacts  with 
ethereal  ethyl  iodide  to  form  ethyl  y-chloro-a-cyano-(3-ethoxycrotonate, 
CH2Cl-C(OEt):C(CN)-C02Et,  m.  p.  93—94°,  which  forms  colourless 
needles,  does  not  give  a  coloration  with  ferric  chloride,  and  yields 
with  alcoholic  ammonia,  ethyl  y-chloro-f3-amino-a-cyanoc7'otonate, 

CH2Cl-C(NH2):C(CN)-C02Et, 
m.  p.  128 — 129°,  in  which  the  position  of  the  amino-group  is  deter- 
mined by  the  fact  that  the  same  compound  is  obtained  by  the  action 
of  ammonia  on  ethyl  y-chloro-a-cyano-)8-methoxycrotonate.  ^^mnqsj-^r.  .^ 

Ethyl  chlorocyanoacetoacetate  reacts  with  potassium  cyanide  in 
aqueous  solution  at  50 — 60°  to  form  ethyl  ay-dicyanoacetoacetate, 
CN-CH2-CO-CH(CN)-C02Et,  m.  p.  87—89°,  in  which  the  presence  of 
the  reactive  methylene  group  enables  the  compound  to  condense  with 
benzaldehyde  and  cinnamaldehyde,  yielding  the  henzylidene  and  the 
cinnamylidene  derivatives,  the  m.  p.  of  which  are  145 — 146°  and 
159 — 160°  respectively  ;  the  latter  is  orange-coloured  and  the  former 
yellow,  having  acid  properties,  and  developing  a  blood-red  coloration 
with  ferric  chloride. 

The  course  of  the  reaction  between  ethyl  chlorocyanoacetoacetate 
and  ammonia  or  organic  bases  in  aqueous  solution  at  the  ordinary 
temperature  depends  on  the  base.  Whilst  with  tertiary  amines 
betaines   are   formed,    and    with  ammonia  a    pyrrolidone  derivative. 
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secondary   amines  cause  a  simple  replacement    of  the    halogen,    and 

primary  amines,  in  addition,  the  formation  of  pyrrol idone  derivatives  ; 

the  production  of  the  heterocyclic  compound,  however,  does  not  occur 

in  the  case  of  primary   aromatic   amines.     The   addition   of    sodium 

hydroxide   facilitates   the   preceding   reactions.      A-Cyano-d  :  5-diketo- 

CH  'CO 
pyrrolidine,  NH<^   ^   I  ,  begins  to  decompose  at  210°  and  melts 

CO    CM*  ON 

completely  at  220 — 221°;  the  si^w?*  salt,  CgHgOgNgAg,  crystallises  in 

small  needles.     The  compound  is  not  attacked  by  boiling  baryta,  but 

is  hydrolysed  by  boiling  30%  potassium  hydroxide,  yielding  the  amide, 

NH CO 

I  ^C'CO'NHo,  which  decomposes  at  215°.     Ethyl  a-cyano- 

OH2*C(OH) 

y-ethylaminoacetoaceta(e,  NHEt-CH2-CO-CH(CN)-C02Et,  m.  p.  225°, 
decomposition  commencing  at  215°,  separates  from  hot  water  in  long 
needles,  reduces  Fehling's  solution,  and  forms  a  sodium  salt  and  a 
hydrochloride,  which  decomposes  at  173 — 174°.  i-Cyano-S  :  5-diketo- 
l-ethylpyrrolidine,  obtained  from  the  filtrate  in  the  preceding  pre- 
paration, darkens  at  200°,  and  decomposes  and  melts  completely  at  228°  ; 
the  ammonium  salt  has  m.  p.  194 — 195°.  Ethyl  a-cyano-y-anilino- 
acetoacetate,  ]SrHPh-CH2-CO-CH(CN)-C02Et,  decomposes  at  212—213° ; 
the  hydrochloride  has  m.  p.  182 — 183°  (decomp.).  Ethyl  a-cyano-yo- 
meihoxyphenylaminoacetoacetate, 

OMe-CgH4-NH-CH2-CO-CH(CN)-C02Et, 
m.  p.  207 — 208°,  crystallises  in  white  needles.  Ethyl  a-cyano-y- 
piperidinoacetoacetate,  C5NH^Q*CH2*CO*CH(CN)*C02Et,  decomposes  at 
215 — 216°,  and  forms  a  hydrochloride,  m.  p.  159 — 160°  (decomp.),  a 
sodium  salt,  which  darkens  at  300°  and  has  m.  p.  310°  (decomp.), 
and  a  copper  salt,  which  decomposes  at  226 — 227°.  Ethyl  a-cyano-y- 
dimethylaminoacetoacetate,  m.  p.  208 — 209°  (decomp.),  forms  a  hydro- 
chloride, m.  p.  143 — 144°,  and  a  violet  copper  salt,  which  decomposes 
at   226 — 227°.     The  hetaine  of  ethyl   a-cyano-y-trimethylaminoaceto- 

acetate,  NMe3<^Qi>C:C(CN)-C02Et,    m.   p.    205—206°   (decomp.), 

separates  from  hot  water  in  hexagonal  plates,  and  has  a  neutral 
reaction,  bitter^ taste,  and  very  feebly  basic  properties.    The  analogous 

pyridine  derivative,   Q^K^<^_^^^G\QiQl^yQ02^t,    decomposes    at 

250 — 251°.  All  the  preceding  substances,  obtained  by  the  action  of 
bases  on  ethyl  chlorocyanoacetoacetate,  reduce  warm  ammoniacal 
silver  solutions  and  develop  a  red  coloration  with  ferric  chloride ;  the 
pyrrolidine  derivatives  are  strongly  acidic,  whilst  the  others  have  a 
neutral  reaction  and  very  feeble  acid  properties. 

Ethyl  chlorocyanbacetoacetate  and  phenylhydrazine  in  aqueous 
solution  yield  Rupe's  a-phenylhydrazino-^-acetylphenylhydrazine 
(Abstr.,  1898,  i,  572).  C.  S. 

Potassium  Ammonium  Oxalate.  Phillippe  Barbier  {Bull. 
Soc.  chim.,  1908,  [ivj,  3,  725 — 726). — Anhydrous  potassium  ammonium 
oxalate  separates  in  colourless,  slender  needles  when  a  concentrated 
solution  of  potassium  oxalate   is  added  to   a  saturated    solution    of 
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ammonium  carbonate  to  which  a  small  quantity  of  ammonia  solution 
has  been  added.  When  potassium  oxalate  is  replaced  by  sodium 
oxalate,  no  separation  of  the  corresponding  sodium  ammonium  oxalate 
occurs.  T.  A.  H. 

Tautomerism  of  Succinyl  Chloride.  Eichard  Meyer  and 
Karl  Marx  {Ber.,  1908,  41,  2459—2471.  Compare  Meyer  and 
Jugilewitsch,  Abstr.,  1897,  i,  350). — From  the  investigation  of  Auger 
(Abstr.,  1888,  952),  succinyl  chloride  is  apparently  a  mixture  of  the 
symmetrical  with  the  asymmetrical  compound ;  nevertheless,  on 
treating  succinyl  chloride  with  an  alcohol,  the  same  ester  is  obtained 
as  by  acting  on  silver  succinate  with  the  corresponding  alkyl  iodide. 
In  no  case  was  an  isomeride  isolated  from  the  product  formed  from 
the  succinyl  chloride  ;  this  fact  speaks  for  the  tautomeric  character  of 
succinyl  chloride  (compare  Emery,  Abstr.,  1890,  236). 

The  following  new  esters  of  succinic  and  dibromosuccinic  acid  have 
been  prepared : 

Getyl  succinate,  C2H4(C02'CigH33)2,  crystallises  in  small,  glistening 
leaflets,  m.  p.  58°.  i^-Nitrohenzyl  succinate,  Q^^{Q0^'QE..^'0^^'1^0^2^ 
crystallises  in  slender  needles,  m.  p.  90° ;  the  corresponding  o-nitro- 
henzyl  ester  has  m.  p.  104 — 105°.     Getyl  dibromosuccinate, 

has  m.  p.  36 — 37°.  Benzyl  dibromosuccinate,  C2H2Br2(C02*CH2Ph)2, 
forms  short,  stout  crystals,  m.  p.  92 — 93°. 

When  succinyl  chloride  is  heated  with  bromine  at  140 — 150°  in  a 
flask  fitted  with  a  reflux  condenser,  the  principal  product  formed  is 
succinyl  bromide ;  this  reacts  with  benzene  and  aluminium  chloride, 
yielding  an  additive  product  which  is  decomposed  by  water  with 
the  formation  of  dibromosuccinophenone  (compare  Paal  and  Schulze, 
Abstr.,  1902,  i,  228). 

The  fraction,  b.  p.  115 — 127°,  obtained  during  the  fractionation  of 
the  impure  succinyl  bromide,  prepared  as  just  described,  yields  on 
treatment  with  benzene  and  aluminium  chloride  a  mixture  of  dibromo- 
succinophenone and  a  substance  crystallising  in  colourless  leaflets, 
m.  p.  97—100°. 

Dibromosuccinophenone  yields  on  treatment  with  phenylhydrazine 
a  substance  which  probably  has  the  formula  C2H2(CPhIN*NHPh)2  ; 
it  softens  at  about  60°,  and  decomposes  at  100°.  Similarly,  a 
substance,  C2H2(CPhIN*NPh'CH2Ph)2,  is  obtained  by  acting  on  the 
ketone  with  as-phenylbenzylhydrazine ;  it  crystallises  in  colourless 
needles,  m.  p.  109°.  W.  H.  G. 

Ketens.  X.  Malonic  Semichloride,  Malonic  Anhydride, 
and  its  Transformation  into  Keten.  Hermann  Staudinger  and 
E.  Ott  (Ber.,  1908,  41,  2208—2217.  Compare  this  vol.,  i,  411).— In 
attempting  to  prepare  malonyl  chloride  by  acting  on  an  ethereal 
solution  of  malonic  acid  with  thionyl  chloride,  a  product  was  obtained 
which  proved  to  be  malonic  semichloride.  It  was  thought  possible 
that  by  acting  on  this  compound  with  tertiary  bases,  the  hitherto 
unknown  uni molecular  anhydride  of  malonic  acid  would  be  obtained. 
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Instead,  however,  additive  products  were  formed  of  the  type 
C^NHsCl-CO-CR^'COgHjNCsHg.  The  product  obtained  from  malonic 
semichloride  decomposes  when  warmed,  yielding  a  tarry  substance ; 
the  products  from  the  semichlorides  of  dimethyl-  and  diethyl- 
malonic  acid  yield  amorphous  substances  having  the  constitution 
,CO-NC,H, 


When  heated  under  reduced  pressure,  malonic  semichloride  yields 
acetyl  chloride  and  carbon  dioxide  ;  the  corresponding  diethyl  deriv- 
ative yields  a-ethylbutyryl  chloride  and  carbon  dioxide,  whilst  dimethyl- 
malonic  semichloride  yields  2Sobutyryl  chloride,  carbon  dioxide,  and 
dimethylmalonic  anhydride.  The  latter  compound  was  found  to  be 
identical  with  that  described  by  Einhorn  (this  vol.,  i,  312)  as  a 
duodecimolecular  anhydride  of  dimethylmalonic  acid.  It  is  insoluble 
in  most  solvents ;  in  others  it  dissolves  with  decomposition,  conse- 
quently the  mol.  wt.  cannot  be  determined.  The  slight  depression 
of  the  freezing  point  observed  by  Einhorn,  which  led  to  the  belief  in 
the  existence  of  a  duodecimolecular  form,  was  undoubtedly  due  to  the 
presence  of  impurity.  The  same  also  applies  to  diethylmalonic 
anhydride  (Abstr.,  1906,  i,  398). 

Both  anhydrides,  although  undoubtedly  highly  polymerised,  react 
as  if  unimolecular  j  thus,  both  compounds  decompose  when  heated, 
yielding  ketens  :  CIl2(CO)20  — >  COg  +  CR2:C0. 

Malonic  semichloride,  COCl'CHg'COgH,  crystallises  in  small  needles, 
m.  p.  about  65°  (decomp.).  It  readily  decomposes  both  at  the  ordinary 
temperature  and  when  heated.  Dimethylmalonic  semichloride,  CgH^OgCl, 
forms  compact  crystals,  m.  p.  about  64 — 65°  (decomp.),  having  a 
characteristic  odour.  The  corresponding  diethyl  compound  was  obtained 
as  an  oil,  which  could  not  be  solidified. 

Dimethylmalonic  anhydride  (compare  Einhorn,  loc.  cil.)  is  a  slightly 
grey  powder,  which  when  rapidly  heated  decomposes  at  170 — 175°.  It 
decomposes  when  heated  under  a  pressure  of  12  mm.  at  160 — 180°, 
yielding  dimethylketen  (compare  Stand inger  and  Klever,  Abstr., 
1906,  i,  234).  The  latter  compound  distils  with  slight  decomposition 
at  34°/750  mm. ;  it  has  m.  p.  -  97-5°,  b.  p.  48-5°/12  mm- 

Diethylketen,  CEtgiCO,  prepared  from  diethylmalonic  anhydride, 
is  a  liquid,  b.  p.  91 — 92°/749  mm,,  which  solidifies  to  a  yellow, 
crystalline  mass  at  the  temperature  of  liquid  air.  It  is  slightly  more 
yellow  than  the  dimethyl  compound.  W.  H.  Gr. 

Ferrous  and  Ferric  Double  Salts  of  Polybasic  Acids. 
A.  ScHOLZ  (Monatsh.,  1908,  29,  439— 450).— Whilst  ferrous  salts  are 
usually  green  and  ferric  salts  yellow,  Eder  and  Yalenta  (Abstr., 
1881,  713)  found  that  oxalic  acid  forms  a  yellow  potassium  ferrous, 
but  a  green  potassium  ferric,  salt.  These  results  have  now  been 
confirmed,  and  double  ferrous  and  ferric  salts  of  malonic  acid  prepared 
and  found  also  to  have  the  usual  colours  reversed. 

Potassium  and  ammonium  ferrous  malonates,  FeM'2(C3H204)2,2H20 
(M'  =  K  or  NHg),  are  prepared  from  ferrous  iodide  and  potassium  and 
ammonium  malonates,  and  form  yellow  crystals  which  oxidise  rapidly 
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on  exposure  to  air.  A  sodium  ferrous  malonate  could  not  be 
prepared. 

Potassium,  sodium,  and  ammoninm  ferric  malonates, 

Fe2M',(03HA)6,4:H2O  (M'  =  K,  Na,  or  NH3), 
are   prepared    from    ferric  hydroxide,  malonic  acid,  and   potassium, 
sodium,  or   ammonium  malonate,   and  form  emerald-green    crystals 
which  are  readily  soluble  in  water. 

Attempts  to  prepare  double  salts  of  succinic,  glutaric,  and  fumaric 
acids  led  to  the  formation  of  the  known  basic  ferric  salts  ;  maleic  acid 
yields  a  hasic  ferric  salt,  C4H204Fe*OH.  G.  Y. 

Muconic  Acid  Derivatives.  Constitution  of  Dichloromuconic 
Acid.  Dan  Radulescu  {Chem.  Zentr.,  1908,  i,  1832—1833;  from 
Bui.  Soc.  Stiinte  Bucuresti,  1907,  16,  191— 206).— In  view  of  the  fact 
that  when  ethyl  dichloromuconate  is  treated  with  sodium  ethoxide  a 
disodium  compound  is  produced,  and  that  Canizzaro's  reaction  yields 
diacetyl,  the  constitution  of  this  substance  must  be 
COgH-OHICCl-CCKCH-COgH, 
and  the  stability  of  the  free  acid,  acid  chloride,  and  amide  points  to 

Q\.Q C'Cl 

the   configuration         xt  M  -a-  xt  M  r\r\  tt'     I^etails  are  given  for  the 

preparation  of  dichloromuconic  acid  chloride  from  a  mixture  of  dry 
muconic  acid  and  phosphorus  pentachloride.  It  is  a  colourless,  taste- 
less, and  odourless  substance,  giving  an  amide  which  does  not  melt 
below  210°.  An  apparatus  is  described  enabling  the  preparation  and 
filtration  of  this  ester  to  be  performed  in  an  atmosphere  of  an  inert 
gas.  J.  Y.  E. 

Preparation  of  Methylenecitric  Acid.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  193767.  Compare  Abstr.,  1904,  i, 
649). — The  reactions  formerly  employed  in  preparing  methylenecitric 
acid  are  more  or  less  reversible,  owing  to  the  presence  of  water  among 
the  products.  The  condensation  becomes  complete  when  methylene 
derivatives,  such  as  methylene  sulphate,  methyl  methylenediacetate,  or 
chloromethyl  acetate,  are  employed  which  can  condense  without  the 
elimination  of  water. 

Anhydrous  citric  acid,  when  heated  at  140 — 150°  with  the 
calculated  amount  of  methyl  methylenediacetate  and  a  few  drops  of 
concentrated  sulphuric  acid,  yields  pure  methylenecitric  acid,  which  is 
crystallised  from  boiling  water.  When  methylene  sulphate  is 
employed,  the  condensation  is  effected  in  the  presence  of  sodium 
acetate  or  glacial  acetic  acid.  A  good  yield  of  methylenecitric  acid  is 
obtained  when  trioxymethylene  condenses  either  with  acetylcitric 
acid  or  with  citric  acid  in  the  presence  of  acid  chlorides  or  anhydrides. 

G.  T.  M. 

Xanthic  Acid.  Manfred  Ragg  {Chem.  Zeit,  1908,  32,  630—631, 
654 — 656,  677 — 679). — In  the  reaction  of  a  copper  salt  with  an 
ethylxanthate,  a  brownish-black  precipitate  is  obtained,  the  colour  of 
which  soon  changes  to  yellow.  It  has  frequently  been  suggested  that 
cupric    xanthate   is   first   formed,    which    then    is   decomposed    with 
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formation  of  the  cuprous  salt.  The  author  has  re-investigated  this 
question,  and  comes- to  the  following  conclusions  :  (1)  The  yellow  pre- 
cipitate just  referred  to  is  cuprous  xanthate.  (2)  Cupric  xanthate  is 
not  formed  in  the  reaction.  The  evanescent,  brownish-black  precipi- 
tate also  formed  initially  consists  mainly  of  cupric  thiocarbonate. 
(3)  This  is  due  to  the  fact  that  in  the  preparation  of  the  xanthate  a 
certain  proportion  of  thiocarbonate  is  also  formed,  owing  to  a  reaction 
between  alkali  hydroxides  and  xanthates.  (4)  The  author  shows  that 
the  reaction  between  an  alkali  xanthate  and  a  cupric  salt  yields 
cuprous  xanthate  and  dixanthogen,  as  shown  by  the  equation 
40Et-CS-SNa  +  2CUSO4  =  Cu^lS-CS-OEt).  +  S2(CS-OEt)2  +  2Na2S04. 

J.  V.  E. 

Preparation  of  DithioglycoUic  Acid  and  Arylthioglycollic 
Acids.  Kalle  k  Co.  (D.R.-P.  194039,  194040).— When  aqueous 
solutions  of  sodium  disulphide  and  sodium  chloroacetate  are  mixed 
in  the  cold,  there  is  little  or  no  deposition  of  sulphur.  The  mixture 
becomes  warm,  and,  after  heating  to  boiling,  the  solution  contains 
sodium  dithioglycollate. 

When  thioglycollic  acid  is  treated  with  a  soluble  diazo-salt,  a  diazo- 
derivative,  ii*N2*S*CH2'C02H,  of  this  acid  is  produced  as  an  insoluble, 
crystalline  precipitate,  which,  on  heating,  loses  nitrogen  and  gives  rise 
to  an  arylthioglycollic  [arylthiolacetic]  acid,  R'S'CHg'CO.^H.  The 
following  have  been  prepared  :  phenylthiolacetic  acid,  SPh'CH2*C02H, 
colourless  needles,  m.  p.  117°;  ^-tolylthiolacetic  acid, 

C7H^-S-CH2-C02H, 
needles,  m.  p.  93°;  o-carhoxyphenylthiolacetic  acid,, 

C02H-C6H4-S-CH2-C02H, 
obtained  from  diazotised  anthranilic  acid  ;  a-naphthylthiolacetic  acid, 
white  needles.  G.  T.  M. 

Preparation  of  Formaldehydesulphoxylate.  Badische 
Anilin- &  Soda  Fabrik  (D.R.-P.  194052). — Normal  zinc  sulphite,  in 
aqueous  solution,  when  treated  successively  with  zinc  dust  and  form- 
aldehyde at  100°  furnishes  a  sparingly  soluble  basic  zinc  form- 
aldehydesulphoxylate, ZnSOg  -1-  Zn  4-  QKjd  +  HgO  =  CHgO-ZnSOg  + 
Zn(0H)2.  Ammonium  sulphite,  when  treated  similarly,  furnishes 
ammonium  formaldehydesulphoxylate.  G.  T.  M. 

Inversion  of  Sucrose  by  Invertase.  C.  S.  Hudson  {J.  Amer. 
Chem.  Soc,  1908,  30,  1160— 1166).— O'Sullivan  and  Tompson  (Trans., 
1890,  51,  834)  have^ound  that  the  inversion  of  sucrose  by  invertase 
is  a  unimolecular  reaction,  and  have  shown  that  the  results  of  other 
observers  who  held  the  opposite  view  were  vitiated  by  a  systematic 
error  in  their  polarimetric  measurements.  This  error  is  due  to  the 
fact  that  the  dextrose  formed  is  initially  in  a  birotatory  state,  and 
therefore  the  optical  activity  of  a  solution  undergoing  inversion  does 
not  indicate  the  amount  of  inversion  which  has  taken  place.  If, 
however,  alkali  hydroxide  is  added  to  the  solution  and  the  optical 
activity  is  allowed  to  become  constant,  the  true  amount  of  inversion 
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which  has  taken  place  at  the  moment  of  adding  the  alkali  is  accurately 
indicated. 

In  the  present  paper,  an  account  is  given  of  a  study  of  this  question, 
and  data  are  quoted  which  show  that  the  inversion  of  sucrose  by  acids 
is  a  unimolecular  reaction,  even  in  its  first  stages,  and  that  the  polari- 
metric  measurement  of  the  inversion  of  sucrose  by  invert  ase  involves 
a  large  source  of  error  which  can  be  obviated  by  adding  alkali 
hydroxide  to  the  solution  before  each  reading.  When  this  source  of 
error  is  eliminated,  as  was  done  by  O'Sullivan  and  Tompson,  the 
inversion  follows  the  unimolecular  order.  E.  G. 

Formation  of  Molasses.  Sergius  Lebedeff  (Zeitsch.  Ver.  deut. 
Zuckerind.,  1908,  599 — 621). — In  order  to  trace  the  causes  of  molasses 
formation,  the  effect  of  some  non-sugar  constituents  of  molasses  on 
the  solubility  of  sucrose  has  been  determined.  Betaine  has  a  slight 
salting-out  effect  at  30°,  but  at  higher  temperatures  (50 — 70°)  it 
increases  the  solubility  of  sucrose,  and  potassium  glutamate  (the  other 
chief  non-sugar  constituent  of  molasses)  increases  the  solubility  of 
sucrose  both  at  low  and  at  higher  temperatures.  G.  B. 

Action  of  Formaldehyde  on  Starch.  Albert  Reichard  {Chem. 
Zentr.,  1908,  i,  1834— 1835  ;  from  Zeitsch.  ges.  Brauwesen,  1908,  31, 
161 — 163). — Solutions  of  formaldehyde  lower  the  temperature  at  which 
starch  gelatinises.  In  the  same  space  of  time,  a  2%  formaldehyde 
solution  of  starch  was  completely  gelatinised  at  59°,  and  a  37%  solution 
at  49°.  If  left  a  sufficiently  long  time,  gelatiiiisation  is  completed  at 
the  ordinary  temperature.  J.  V.  E. 

Gum  of  the  Almond  Tree.  R.  Huerre  {J.  Pharm.  Chim.,  1908, 
[vi],  27,  561 — 569). — This  gum  differs  from  that  of  the  closely-related 
apricot  and  plum  trees  in  containing  a  small  proportion  of  matter 
soluble  in  water  (10 — 20%  instead  of  80 — 90%).  Nevertheless,  there  is 
a  close  chemical  relationship,  all  three  consisting  largely  of  pentosans, 
yielding  arabinose  on  hydrolysis.  From  the  almond  tree  gum, 
galactose  has  now,  in  addition,  been  isolated.  G.  B. 

Decomposition  Curves  of  some  Nitrocelluloses  of  American 
Manufacture.  Oswin  W.  Willcox  {Zeitsch.  angew.  Chem.,  1908,21, 
1407 — 1411). — During  an  investigation  of  the  stability  of  ordinary 
collodion  wool  by  Obermuller's  method  (Abstr.,  1905,  ii,  291),  the 
author  has  found  that  the  amount  of  decomposition  in  a  definite 
interval  of  time  is  greater  when  the  gaseous  decomposition  products 
are  left  in  contact  with  the  sample  during  the  preceding  interval  than 
when  they  are  removed.  From  an  examination  of  the  curves,  it 
appears  that  a  given  sample  of  nitrocellulose,  when  heated  at  140°, 
has  a  characteristic  decomposition  pressure  j  as  the  heating  is  con- 
tinued, a  new  component  or  phase  is  produced,  which  reinforces  the 
previous  one  by  its  decomposition  pressure  ;  the  pressure  increase  then 
remains  more  or  less  constant  until  a  new  phase  is  again  produced, 
and  so  the  process  repeats  itself.  P.  H. 
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Preparation  of  the  Alkyl  Halides  of  Dialkylaminodimethyl- 
ethylcarbinol  and  their  Benzoyl  Derivatives.  J.  D.  Riedel 
(D.R.-P.  195813). — The  dialkylaminodimethylethylcarbinols  and  their 
benzoyl  derivatives,  when  treated  with  alkyl  halides,  furnish  quater- 
nary salts  which  have  valuable  therapeutic  properties. 

Trimethyl-^-hydroxy-^-methylhutylarriTiioniurri  bromide^ 
HO-CMeEt-CH2-NMe3Br, 
colourless  spicules,   m.   p.   168 — 169°,  is  produced  by  adding  methyl 
bromide  to  dimethylaminodimethylethylcarbinol ;  its  benzoyl  derivative 
(stovaine  methobromide)  forms  colourless  needles. 

Trimethyl-^-hydroxy-f^-methylbutylammonium  iodide ^ 
HO-CMeEt-CHs-NMegl, 
colourless  prisms,  m.  p.  123 — 125°,  and  its  6en;2;o?/^  derivative,  needles, 
m.  p.  169 — 170°.  Dimethylethyl-p-hydroxy-fi-methylbutylammonium 
bromide,  HO*CMeEt'CH2*]SrMe2EtBr,  its  benzoyl  derivative,  the  corre- 
sponding quaternary  ethiodide,  and  its  benzoyl  derivative,  needles, 
m.  p.  155 — 157°,  are  prepared  similarly.  G.  T.  M. 

Synthesis  of  Alanine  and  a-Aminobutyric  Acid.  Nicolai 
D.  Zelinsky  and  Georg  Stadnikoff  (Ber.,  1908,  41,  2061—2063).— 
a-Aminopropionitrile  hydrochloride  is  obtained  in  a  23%,  together 
with  alanine  in  a  40%,  yield  from  acetaldehyde  by  the  authors' 
method  for  the  synthesis  of  aminonitriles.  In  the  same  manner, 
a-aminobutyronitrile  hydrochloride  is  obtained  in  a  25%,  together 
with  a-aminobutyric  acid  in  a  29 "4%,  yield  from  propaldehyde.  In 
support  of  the  authors'  view  of  the  mechanism  of  the  reaction, 
experiments  are  quoted  showing  that  a-aminophenylacetonitrile  and 
a-aminocT/c/ohexylacetonitrile  are  formed  from  benzaldehyde  and  cyclo- 
hexanone  respectively  only  in  the  presence  of  water.  G.  Y. 

A  New  Synthesis  of  isoLeucine.  Walther  Brasch  and  Ernst 
Eriedmann  {Beitr.  chem.  Physiol.  Path.,  1908,  11,  376—380).— 
sec. -Butylmalonic  acid,  CHMeEt*CII(C02lI)2,  yields  on  bromination  the 
a-derivative,  CHMeEt*CBr(C02H)2,  which,  when  heated,  is  converted 
into  a-bromo-^-methylvaleric  acid,  CHMeEt'CHBr'COgH  ;  this,  when 
left  in  contact  with  concentrated  ammonia  solution,  yields  a-amino-/8- 
methylvaleric  acid,  CHMeEt-CH(NH2)-C02H, or  isoleucine.     S.  B.  S. 

Betainecarboxylic  Acids  and  Betainecarboxyamides. 
Julius  von  Braun  {Ber.,  1908,  41,  2123— 2129).— Bromoacetonitrile 
unites  with  tertiary  aminoacetonitriles  which  do  not  contain  an 
aromatic  group  to  form  quaternary  ammonium  salts, 

NR2Br(CH2-CN)2. 
When  these  are  shaken  with  silver  hydroxide,  not  only  is  the  bromine 
replaced   by  hydroxyl,  but  at  least  one   of  the  cyanomethyl  groups 
undergoes   change,  and   on  removing   silver  from    the  solution  with 
hydrogen  sulphide  and  evaporating,  quantitative  yields    of   betaine- 

carboxylamides,  NH2-CO-CH2-NIl2<!^&>CO,    are    obtained.      On 

hydrolysis,    these   are    converted   into)   the    corresponding    betaine- 
carboxylic acids. 
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s-Di-ia-cyanotetramethylammonium  bromide,  NMe2Br(CH2*CN)2, 
prepared  from  dimethylaminoacetonitrile  and  bromoacetonitrile  in  the 
cold,  forms  glistening  crystals,  m.  p.  135°  (decomp.),  this  with  silver 
hydroxide  yields  hetainecarhoxylamide, 

NH2-CO-CH2-NMe2<?^!>CO,iH20, 

white  powder,  m.  p.  122°,  and  this  on  hydrolysis  with  hydrochloric 
acid  furnishes  the  chloride^  NMe2Cl(CH2'C02H)2,  white,  crystalline 
powder,  m.  p.  207°,  which,  on  treatment  with  silver  hydroxide, 
gives  betainecarboxylic  acid, 

C0,H-CH,-NMe,<5^^C0, 

white,  crystalline  powder,  m.  p.  245°.  Similarly,  biscyanomethyl- 
piperidinium    bromide    (Abstr.,    1907,   i,   899)    gives    the   compound, 

]SrH2-CO-CH2-C,IS[Hio<^^^CO,  white  powder,  m.  p.  230°,  which, 

on  hydrolysis,  yields  the  corresponding  acid, 

white  powder,  m.  p.  249° ;  the  chloride,  Cc^H^qO ^1^01,211^0,  crystallises 
in  rosettes  of  needles,  m.  p.  137°  (decomp.)  ;  the  anhydrous  salt 
has  m.  p.  200° ;  the  bromide,  GgU.^Q0^'NBr,2H..fi,  crystallises  in  shining 
needles,  m.  p.  147—148°. 

The    compound    C5NHioMe<C_r>_i^O    (Klages   and    Margolinsky, 

Abstr.,  1904,  i,  145)  was  prepared  as  follows :  ethjl  iodomethyl- 
piperidiniumacetate  (Wedekind  and  Oechslen,  Abstr.,  1902,  i,  392)  is 
converted  into  ethyl  chloromethylpiperidiniumacetate, 

C5NHioMeCl-CH2-C02Et, 
m.  p.  189°,  which  gives  Si  platinichloride,  small,  yellowish-red  crystals, 
m.  p.  225°,  and,  on  treatment  with  hydrochloric  acid,  furnishes  the 
required  compound.  The  chloride,  CgNHioMeCl'CHg'COgH,  has  m.  p. 
213°  (decomp.),  and  the  platinichloride  forms  small,  reddish-yellow 
crystals,  m.  p.  219°.  J.   C.  0. 

W-Methylol  Compounds  of  Acid  Amides.  II.  Alfred 
EiNHORN  [and,  in  part,  Hichard  Feibelmann,  Max  Gottler,  Alex- 
ander Hamburger,  and  Eduard  Sprongerts]  {Annalen,  1908,  361, 
113-^165.  Compare  Abstr.,  1906,  i,  245).— The  A^-methylol  com- 
pounds of  propionamide,  ?sobutyramide,  and  dipropylacetamide  have 
been  prepared  in  ampli  float  ion  of  the  earlier  paper.  A^-Methylol- 
propionamide,  CH2Me*CO*NH'CH2*OH,  is  readily  converted  by 
alkalis  at  the  ordinary  temperature  into  ^-methylolmethylenebispro- 
pionamide,  OH-CH2-ISr(CO-CH2Me)-CH2-NH-CO-CH2Me,  or,  when 
heated  gently  with  acids,  into  methylenebispropionamide, 

CH2(NH-CO-CH2Me)2, 
whilst  on  oxidation  with  chi(\)mic  acid  and  sulphuric  acid,  it  yields 
formylpropionamide,  CH0*NE\*C0*CH2Me.  As  with  benzoylethyl- 
amide,  attempts  to  prepare  ar*  i\^-methylol  derivative  of  wovaleryl- 
ethylamide  have  been  unsuccessful.  Urethane  forms  an  iV-methylol 
compound,  OH*CH2*NH'C02Et'^  which  behaves  in  the  same  manner  as 
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W-methylolpropionamide,  being  coQverted  by  alkalis  into  iV-methylol- 
methylenebisurethane,  OH-CH2-N(C02Et)-CH2-NH-C02Et,  and  by 
acids  into  metbylenebisurethanG  (Conrad  and  Hock,  Abstr.,  1903, 
i,  605). 

Whilst  carbamide  forms  mono-  and  di-methylol  derivatives  (this 
vol.,  i,  141),  a  methylolethylcarbamide  could  not  be  obtained,  but 
in  its  place  is  formed  ^-methylolmethylenebisethylcarbamide, 

OH-CH2-N(CO-NHEt)-CH2-NH-CO-NHEt. 
Both  dimethylcarbamides,  on  the  other  hand,  yield  monomethylol 
compound.^  NMe2-CO-NH-OH2-OH  and  NHMe-C0-NMe-CH2-0H: 
respectively.  This  is  remarkable,  as  monoalkylamides  do  not  form 
methylol  compounds.  In  acid  solution,  the  dimethylcarbamides 
yield  methylene  derivatives,  CH2(NH*CO'NMe2)2  and 

CH2(NMe-CO-NHMe)2. 
Triethylcarbamide  does  not  form  a  methylol  derivative ;  this  and 
the  fact,  that  s- dime  thy  Icarbamide  forms  a  mono-,  but  not  a  di-,  methylol 
derivative  may  be  looked  upon  as  evidence  in  favour  of  the  ij/  constitu- 
tion for  carbamides,  0H-C(NEt)-NEt2  and  OH-C(NMe)-NKMe. 
Like  other  acid  amides,  carbamide  forms  condensation  products, 

CO(NH-CH2'NR2)2' 
with  formaldehyde  and  secondary  bases. 

Also  the  amides  of  hydroxy- carboxylic  acids  form  iV-methylol 
compounds ;  these  contain  one  methylol  for  each  amide  group  ;  lactic 
acid  yields  iV-methylol-lactamide,  OH-CHMe-CO-NH-CHg-OH ;  tar- 
tramide  yields  di-iV"-methyloltartramide, 

OH-CH2-]SrH-CO-CH(OH)-CH(OH)-CO-NH-CH2-OH, 
and  citramide,  a  tri-iV-methylol  compound, 

OH-CH2-NH-C(OH)(CH2-CO-Nn-CH2-OH)2. 
^-Methylol-lactamide    and    ^-methylolmandelamide   yield    dibenzoyl 
derivatives  in   which  the  methylol  hydroxyl,  as  well  as  that  of  the 
hydroxy-acid,  is  benzoylated.     Methylol  compounds  of  the  amides  of 
quinoline-6-carboxylic  acid  and  camphocarboxylic  acid  are  described. 

^-Methylolpropionamide,  C^H902N,  prepared  in  a  90%  yield  from 
propionamide  and  formaldehyde  in  presence  of  barium  hydroxide, 
crystallises  in  colourless  prisms,  m.  p.  64°,  is  hygroscopic,  and  when 
heated  evolves  formaldehyde.  1^-AIethylolmethylenebispropionamide, 
CgHjgOgNg,  crystallises  in  rhomboids,  m.  p.  76 — 77°,  does  not 
evolve  formaldehyde  when  boiled  with  water,  and  reduces  Tollens's 
silver  solution  more  slowly  than  the  preceding  substance.  Methylene- 
bisp'opionamide,  C^Hj^OgNg,  crystallises  in  needles,  m.  p.  201°,  and 
remains  unchanged  when  boiled  with  potassium  chromate  and 
sulphuric  acid  or  when  heated  with  bromine.  ll^-Formylpropionamide, 
CH2Me*C0*NH*CH0,  formed  by  oxidation  of  N-methylolpropion- 
amide  with  chromic  acid  in  sulphuric  acid  solution,  crystallises  in 
prismatic  needles,  m.  p.  65°,  decomposes  when  heated,  and  yields 
formylphenylhydrazide,  m.  p.  142°,  when  boiled  with  alcoholic  phenyl- 
hydrazine. 

1^-Methylolisobutyr amide,  CHMeg'CO'NH'CHg'OH,  crystallises  in 
needles,  m.  p.  77°. 

a-Ethylbutyramide  is  best  prepared  by  treating  diethylmalonic  acid 
with  phosphorus  tricliloride,  and  tlie  resulting  ethylbutyryl  chloride 
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with  ammonia  in  ethereal  solution.  Methylenebis-a-elhylbuiyi'amide, 
CH2(NH.*CO*CHEt2)2,  prepared  by  the  action  of  hydrochloric  acid  on 
equal  amounts  of  a-ethylbufcyramide  and  its  iV^-methylol  derivative 
(loG.  cit.),  forms  needles,  m.  p.  235°.  a-Ethylbutyryldiethylglycyl- 
methylenediamine,  CHEtg-CO-NH-CHg-NH-CO-CHg-NP^-g,  formed  by 
the  action  of  JV-methylol-a-ethylbutyramide  on  diethylglycylamide  in 
concentrated  sulphuric  acid  solution,  crystallises  in  prismatic  leaflets, 
m.  p.  78 — 79°,  and  has  very  weak  basic  properties. 

N-Methylol-a-propylvaleramide,  CHPr^'CO'NH'CHg'OH,  formed 
from  a-propylvaleramide  and  formaldehyde,  crystallises  in  needles, 
m.  p.  117°,  evolves  formaldehyde  when  heated,  reduces  Tollens's  silver 
solution  in  a  few  minutes,  and  differs  from  the  methylol  derivatives  of 
other  amides  of  the  fatty  series  by  its  insolubility  in  water. 

i&oValerylethylamide,  CHgPr^'CO'NHEt,  prepared  by  the  action  of 
isovaleryl  chloride  on  ethylamine  and  sodium  hydroxide,  has  m.  p. 
20—30°  b.  p.  121°/20  mm. 

The  action  of  formaldehyde  and  barium  hydroxide  on  urethane 
leads  to  the  formation  of  "N-methyloluret/iane,  C^HcjOgN,  which  is 
obtained  in  colourless  prisms,  m.  p.  53°;  it  evolves  formaldehyde  when 
heated  alone  or  in  aqueous  solution,  and  yields  methylenebisurethane 
when  treated  with  dilute  hydrochloric  acid.  N- Methyl ohnethylene- 
hisurethane,  CgH^gO^JSTg,  crystallises  from  benzene  in  prisms,  ra.  p. 
68 — 69°,  evolves  formaldehyde  when  heated,  and  reduces  silver 
solutions   slowly. 

Methylolcarbamide  has  m.  p.  111°  (116°:  this  vol.,  i,  142),  and 
when  treated  with  dilute  hydrochloric  acid  forms  di-iV^-methylol- 
carbamide  or,  on  prolonged  treatment,  an  amorphous  substance^ 
decomp.  260°.  The  action  of  concentrated  hydrochloric  acid  on 
di-iV-methylolcarbamide  leads  to  the  formation  of  a  substance^ 
CjgHgjO^g^is'  which  crystallises  in  needles,  not  melted  at  250°, 
and  forms  two  hydrochlorides,  crystallising  from  dilute  hydrochloric 
acid  in  leaflets  and  from  concentrated  hydrochloric  acid  in  strongly 
refracting,  rhombic  prisms  respectively. 

1^-Methylolmethylenebisethylcarbamide,  OgH^gOgN^,  prepared  by  gently 
heating  ethylcarbamide  with  formaldehyde  and  barium  hydroxide, 
crystallises  in  needles,  m.  p.  168 — 170°  (decomp.),  and  evolves 
formaldehyde  when  heated.     Melhylenebisethylcarbamide, 

CH2(NH-CO-NHEt)2, 
formed  by  the  action  of  concentrated  hydrochloric  acid  on  formaldehyde 
and  ethylcarbamide,  crystallises  in  small   needles,    m.    p.    204°,   and 
yields    a    picraie,    crystallising    in    reddish-yellow    needles,     m.    p. 
115—116° 

^-Methylol-Sifi-dimethylcarbamide,  C4HJQO2N2,  prepared  from  as-di- 
methylcarbamide,  crystallises  in  plates  from  alcoliol  or  from  ethyl 
acetate  in  needles,  m.  p.  110°,  and  evolves  formaldehyde  when  heated. 
Methylenebis-as-dimethylcarbamide,  C7Hj^P2^4J  formed  from  «s-dimethyl- 
carbamide  and  formaldehyde  in  concentrated  hydrochloric  acid  solution, 
crystallises  in  rhombic  prisms,  m.  p.  183*5 — 184°. 

1^-MethyIol-s-dimethylcarbamide  crystallises  in  prisms,  m.  p.  92°, 
is  hygroscopic,    reduces  silver   solutions   fairly  rapidly,    and  evolves 
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formaldehyde  when  heated.     Methylenehts-^-dimethylcarhamide  crystal- 
lises from  chloroform-ethyl  acetate  in  prisms,  m.  p.  149 — 151°. 

Condensatio7i  Products  of  Carhmnide^  Formaldehyde,  and  Secondary 
Bases. — ^-Tetraethyldiaminodimethylcarbamide,  CO(NH*CH2*NEt2)2, 
prepared  by  heating  carbamide  with  formaldehyde  and  diethylamine 
in  aqueous  solution,  is  obtained  in  a  35%  yield  as  an  oil,  which 
decomposes  on  distillation  in  a  vacuum.  The  pier  ate,  ^i^zfiit^ia^ 
has  m.  p.  145 — 147°.     s-Dipiperidyldimethylcarbamide, 

CO(NH-CH2-C,NH3o)2, 
prepared   from    carbamide,    piperidine,    and    formaldehyde   in  a   60% 
yield,  crystallises  from  ethyl  acetate  in  needles,  m.  p.  136°. 

^-Methylol  Compounds  of  Hydroxy -acid  Amides, — ^-Methylol- 
lactamide,  C^HgOgN,  prepared  by  the  action  of  formaldehyde  and 
barium  hydroxide  on  lactamide,  crystallises  from  alcohol  in  colourless 
pyramids,  m.  p.  82 — 84°,  and  evolves  formaldehyde  when  heated. 
The  dihenzoyl  derivative,  OBz-CHMe-CO-NH-CHg'OBz,  formed  by 
the  action  of  benzoyl  chloride  on  methylol-lactamide  in  pyridine 
solution,  crystallises  in  needles,  m.  p.  124°.     Benzoyl-lactamide, 

OBz-CHMe-CO-NHg, 
formed  from  lactamide  by  Schotten-Baumann's  method,  crystallises  in 
needles,  m.  p.  115°. 

iBoValeryl-lactamide,  C^Hfj'CO'O'CHMe-CO'NHg,  formed  by  the 
action  of  tsovaleryl  chloride  on  lactamide  in  pyridine  solution,  is 
obtained  as  a  deliquescent  mass  or  as  a  colourless  oil,  b.  p.  157 — 158° 
in  a  vacuum. 

Bi-'N-methyloltartr amide,  CgHj20gN"2>  ^^om.  tartramide  in  a  70% 
yield,  forms  colourless  crystals,  m.  p.  166°,  and  evolves  formaldehyde 
when  heated.  When  boiled  with  diethylamine  in  alcoholic  solution, 
it  forms  tetraethyldiaminodimethyltartraviide, 

C2H2(OH)2(CO-NH-CH2-NEt2)2, 
which    is    obtained   as   an   oil.     The    dipicrate,    CgoHggO^gNjQ,    forms 
yellow  needles  or  leaflets,  m.  p.  155°.     Dihenzoyltartr amide, 

NH2-CO-CH(OBz)-CH(OBz)-CO-NH2, 
formed  by  the  Schotten-Baumann  method  from  tartramide,  crystallises 
in  needles,  m.  p.  240°. 

Tri-'N'7nethylolcitramide,  CgHj^O^Ng,  forms  colourless  prisms,  m.  p. 
149 — 161°  (decomp.),  and  evolves  formaldehyde  when  heated. 

N-Methylolmandelamide,  OH-CHPh-CO-NH-CHg'OH,  forms  colour- 
less crystals,  m.  p.  73 — 81°  (decomp.),  and  evolves  formaldehyde 
when  heated.  The  dihenzoijl  derivative,  OBz-CHPh-CO-NH-CHg'OBz, 
formed  from  the  methylol  compound  in  pyridine  solution,  crystallises 
in  slightly  red  needles,  m.  p.  110 — 115°.  Diethylaminomethylmandel- 
amide,  OH-CHPh-(X)-NH-CH2-NEt2,  prepared  by  boiling  mandel- 
amide,  diethylamine,  and  formaldehyde  in  molecular  proportions  in 
alcoholic  solution,  is  a  basic  oil ;  the  hydrochloride,  Cj3H2q02N2,HC1, 
forms  needles,  m.  p.  155°.     PiperidyUnethylmandelamide, 

OH-CHPh-CO-NH-CHg-C^NH^o' 

crystallises  in  colourless  needles,  m.  p.   133 — 134°;  the  hydrochloride, 
C,4H2o02N2,HCl,  forms  needles,  m.  p.  188°. 

Catecholdiacetamide  (Carter  and  Lawrence,  Trans.,  1900,  77,  1225) 

t  t  2 
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was  prepared  by  boiling  'catechol  with  chloroacetamide,  sodium 
ethoxide,  and  sodium  iodide  in  alcoholic  solution ;  when  treated 
with  formaldehyde  and  potassium  carbonate,  it  forms  di-lS-7nethylol- 
catecholdiacetamide,  CgH4(0*CH2'CO*NH*CH2'OH)2,  which  separates 
in  spherical  crystals,  m.  p,  136 — 137°. 

Resorcinoldiacetamide,  prepared  in  the  same  manner  as  catechol- 
diacetamide,  reacts  with  formaldehyde  and  potassium  carbonate,  form- 
ing di-'N-methylolresorcinoldiacetamide,  C^oH^^p^^lSTg,  which  crystallises 
in  microscopic  needles,  m.  p.  192°  (decomp.). 

Additive  Products  of  Ilcdogenoacetamides  and  their  Methyl ol  Compounds 
with  Hexamethylenetetramine. — The  following  additive  compounds  are 
described,  N4(CH2)6-R. 

E  =  Chloroacetamide :  needles,  m.  p.  160°  (decomp.);  R  =  bromo- 
acetamide :  white  needles,  m.  p.  170 — 171°  (decomp.);  E,  =  iodo- 
acetamide  :  leaflets,  m.  p.  166 — 167°  (decomp.);  R  =  methylolchloro- 
acetamide :  needles,  m.  p.  152°  (decomp.);  E,  =  methylolbromoacet- 
amide  :  needles,  m.  p.  155 — 158°  (decomp.);  R  =  methyloliodoacet- 
amide  :  stellate  needles,  m.  p.  150°  (decomp.). 

H^ -Methylol  Compounds  of  Amides  of  Quinoline-^-carhoxylic  and  Canipho- 
carhoxylic  Acids. — Quinoline-Q-carboxylamide,  CiQHgON2,  prepared  by 
the  action  of  concentrated  sulphuric  acid  on  the  corresponding  nitrile, 
crystallises  in  yellow  leaflets,  m.  p.  174°.  The  ethiodide,  CJ2H13ON2I, 
forms  red  or  greenish-yellow  crystals,  m.  p.  220°  (partial  decomp.). 
Quinoline  -  6  -  carhoxylmethylolamide,  OgH^jN  •  CO  'NH*  CHg*  OH,  pre- 
pared by  the  action  of  formaldehyde  and  potassium  carbonate  on 
the  amide,  forms  colourless  crystals,  m.  p.  179°,  and  evolves  form- 
aldehyde when  heated.  Quinoline-Q-carboxylpiperidylmethylamide,  formed 
from  the  amide,  piperidine,  and  formaldehyde,  crystallises  in  needles, 
m.  p.  98°.  The  hydrochloride,  C-^^.lil^gO'N^^JKJlf  forms  colourless  crystals, 
m.  p.  192°,  and  is  neutral  in  aqueous  solution. 

Camphocarboxylamide,  CiqHj50'CO*NH2,  prepared  by  the  action  of 
alcoholic  ammonia  on  the  ethyl  ester  at  140 — 150°,  crystallises  in 
colourless  leaflets,  m.  p.  116 — 117°,  and  forms  a  di-^-methylol  deriv- 
ative, Cj^Hj50*C0*N(CH2*0H)2,  which  crystallises  in  colourless  needles, 
m.  p.  152 — 153°,  and  evolves  formaldehyde  when  heated.  It  yields 
a  dibenzoyl  derivative,  CjqHj50'CO'N(CH20Bz)2,  microscopic  crystals, 
m.  p.  95°.     Diethylaminoethyl  camphocarboxylate, 

CioHi50-C02-CH2-CH2-NEt2, 
is  formed  by  prolonged  action  of  hydrogen  chloride  on  diethylamino- 
ethyl alcohol  and  camphocarboxylic  acid  in  chloroform  solution  at  the 
ordinary  temperature  ;  it  crystallises  from  acetone  in  needles,  m.  p. 
153°  (decomp.).  Chloroethyl  camphocarboxylate,  CjgHjgO^Cl,  formed 
in  the  same  manner  from  the  acid  and  chlorohydrin,  is  obtained 
as  a  colourless  liquid,  b.  p.  190 — 191°/15  mm.,  having  an  odour  of 
camphor.  The  diethylamide,  CjoHjgO'CO'NEtg,  prepared  by  heating 
the  ethyl  ester  with  diethylamine  at  110 — 120°,  crystallises  in  colour- 
less leaflets,  m.  p.  60—61°.  The  piperidide,  CioHi^O-CO-CgNHio, 
crystallises  in  colourless  leaflets,  m.  p.  101°. 

Action  of  Methyl olchloroacetamide  on  P-Naphthol. — The  action  of 
methylolchloroacetamidc  on  /5-naphthol  in  alcoholic  hydrogen  chloride 
solution  leads  to  the  formation  of  2-hydroxy-\-naphthylcarbinylcMoro- 
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ctcetamide,  OK'CiQllQ'CH^'^R'CO'Olil^^lj  which  crystallises  in  colour- 
less needles,  m.  p.  132°,  and  on  hydrolysis  with  aqueous  alcoholic 
hydrochloric  acid  yields  2-hydroxy-l-naphthabenzylaniine  (Betti, 
Abstr.,  1906,  i,  653).     2-Methoxy-l-naphthylcarbinylchloroacetamide, 

OMe-CioH^^-CHg-NH-CO-CHgCl, 
formed  from  the  hydroxy-compound  by  the  action  of  methyl  sulphate 
and  potassium  hydroxide,  crystallises  in  needles,  m.  p.  1 70°,  and  on  hydro- 
lysis with  boiling  alcoholic  hydrogen  chloride  yields  '2-methoxy-\-naphthyl- 
carhinylamine,  OMe*CioHg*CH2*NH2,  crystallising  in  needles,  m.  p. 
about  100°;  the  hydrochloride,  m.  p.  233°  (decomp.) ;  the  hydrobromide, 
OigHjgONjHBr,  m.  p.  242°  (decomp.).  The  action  of  sodium  nitrite 
on  the  hydrochloride  leads  to  the  formation  of  a  7ii7roso- derivative  of 
the  corresponding  alcohol,  C^gH^^OgN,  which  separates  from  alcohol 
in  crystals,  m.  p.  112°.  G.  Y. 

Carbethoxycarbimide.  II.  Otto  Diels  and  Ernst  Jacoby  (Ber.^ 
1908,  41,  2393—2398.  Compare  Abstr.,  1906,  i,  237).— Attempts  to 
prepare  carbethoxycarbimide  from  potassium  cyanate  and  ethyl  chloro- 
carbonate  led  to  the  formation  of  only  small  amounts  of  the  desired 
product,  which  is  difficult  to  separate  from  the  ethyl  carbonate  formed 
simultaneously  (compare  Wilm,  Abstr.,  1878,  851  ;  Wurtz  and 
Henninger,  Abstr.,  1885,  968).  Carbethoxycarbimide  is  extremely 
stable  at  high  temperatures,  and  could  not  be  converted  into  Wurtz 
and  Henninger's  polymeride  by  heating.  When  treated  with  con- 
centrated sulphuric  acid,  it  is  hydrolysed,  yielding  carbon  dioxide 
and  urethane,  whereas  with  water,  carbon  dioxide  and  carbonyl- 
diurethane,  CO(NH'C02Et)2,  are  formed.  Carbethoxycarbimide 
reacts  energetically  with  amines,  forming  ethyl  allophanates, 
NHR*C0']S[H'C02Et,  but  with  anthranilic  acid,  it  yields  carbon  dioxide 
and  the  derivative,  C02EfNH'CO-C6H4-NH-CO-NH-C02Et,  which  de- 
composes at  225°,  and  has  acid  properties,  forming  a  crystalline 
potassium  salt. 

With  alcohols,  phenols,  and  oximes,  carbethoxycarbimide  reacts 
normally,  forming  iminodicarboxylic  esters,  C02ll*NH*C02Et,  whilst 
with  acetic  anhydride,  acetylurethane,  ISrHAc*C02Et,  is  formed, 
diacetylurethane,  NAcg'COgEt,  being  probably  the  intermediate 
product.  With  phenol,  carbethoxycarbimide  forms  a  product^ 
CjqHjjO^N,  which  is  obtained  as  a  hygroscopic  oil,  b.  p.  136 — 139°. 
isoNitrosomethyl  propyl  ketone  and  carbethoxycarbimide  form  a 
substance,  CgH^^O^Ng,  crystallising  in  small  needles,  m.  p.  44 — 46°. 

The  action  of  hydrogen  cyanide  on  carbethoxycarbimide  leads  to 

the    formation    of    a    product,    C02Et-NH-CO-N(C02Et)-CO-CN    or 

CO N'CO  Et 

C02EfN<^  I        ^     ,  which  is  obtained  as  a  white,  crystalline 

powder,  m.  p.  125°  (decomp.),  has  slight  acid  properties,  and  when 
dissolved  in  alkali  and  treated  with  carbon  dioxide  evolves  hydrogen 
cyanide.  G.  Y. 

Preparation  of  Soluble  and  Stable  Additive  Compounds  of 
Thiocarbamide  and  Silver  Salts.  Farbenfabriken  vorm.  Friedr. 
Bayer    &    Co.   (D.Ii.-P.   193661).— The  double  compounds  of    thio- 
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carbamide  and  silver  salts  hitherto  known,  which  contain  one  atom  of 
silver  combined  with  one  to  three  molecules  of  thiocarbamide,  are 
sparingly  soluble  and  readily  decomposed.  It  has  now  been  found 
that  soluble  and  stable  additive  compounds  may  be  produced  by 
combining  the  components  in  the  proportion  of  1  atom  of  silver  to 
5  molecules  of  the  bas6.  The  substance^  SCH^NgSjAgCl,  is  obtained 
by  evaporating  to  dryness  an  aqueous  solution  of  its  components  and 
crystallising  the  residue  from  alcohol.  A  similar  product  may  be 
obtained  from  silver  nitrate.  G.  T.  M. 

Action  of  Iodine  on  Certain  Thiocyanates.  Paul  Pfeiffer 
and  M.  Tilgner  (Zeitsch.  anorg.  Cliem.,  1008,  58,  433— 442).— The 
compound^  [CoPy4(SCN)2]2l2,  prepared  by  boiling  an  alcoholic  solution 
of  tetrapyridinecobalt  thiocyanate,  CoPy4(SCN)2,  and  iodine  for  one  to 
two  hours,  separates  from  the  solution  on  cooling  in  black,  lustrous 
crystals,  which  lose  about  2  mols.  of  pyridine  and  almost  all  the 
iodine  on  heating  to  100°.  The  corresponding  nickel  compound, 
[NiPy4(SCN)2]2l2,  prepared  by  an  analogous  method,  also  occurs  in 
lustrous,  black  crystals,  which  decompose  slowly  in  the  air,  and  behave 
like  the  cobalt  compound  when  heated  at  100°.  Both  compounds  are 
additive  products  of  iodine  and  the  corresponding  salts.  An  isomeric 
form  of  tetrapyridinecobalt  thiocyanate,  described  by  Sand  (Abstr., 
1903,  i,  467)  as  being  formed  by  the  action  of  iodine  on  the  ordinary 
form  of  the  salt,  does  not  appear  to  exist. 

When  triethylenediaminecobalt  thiocyanate,  [CoEn3](SCN)3,  is 
heated  with  iodine  in  alcoholic  solution,  the  thiocyanate  group  is  dis- 
placed by  iodine,  and  from  the  solution  the  additive  compound, 
[CoEn3]l3,2l2,  separates  in  lustrous,  deep  black  needles.  The  same 
compound  is  obtained  by  the  action  of  iodine  on  triethylene  diamine- 
cobalt  iodide,  [CoEngJIg ;  it  is  decomposed  on  boiling  with  dilute  acids. 

The  compound,  [Cr(NH3)2(SCN)4]NH4l,  first  obtained  by 
Nordenskiold  (Abstr.,  1893,  i,  290),  has  been  prepared,  and  the  above 
formula  confirmed.  As  the  halogens  appear  invariably  to  unite  as 
molecules,  it  is  probable  that  the  compound  in  question  has  the 
doubled  formula  {[Gr(]SrH3)2(SC]Sr)4]NHj2l2-  G-  S. 

Halogen  Compounds  of  Molybdenum  and  Tungsten.  IV. 
Thiocyanates  of  Tervalent  Molybdenum.  Arthur  Rosenheim 
and  Abraham  Garfunkel  (Ber.,  1908,  41,  2386—2392.  Compare 
Abstr.,  1905,  ii,  717;  1906,  i,  603;  1907,  i,  688).— A  discussion  of 
the  constitution  of  the  molybdenum  salts  described  by  Sand  and  his 
co-workers  (Abstr.,  1906,  i,  487  ;  this  vol.,  i,  11,  397,  513).  Maas  and 
Sand's  potassium  salt,  [Mo(SCN)g(OH2)]K3,4H20,  is  considered  not 
to  contain  water  or  hydroxy!  of  constitution,  and  to  be  identical  with 
Chilesotti's  salt,  K3Mo(SCN)6,4H20  (Abstr.,  1906,  ii,  263,  365). 
When  treated  with  thallium  nitrate  in  aqueous  solution,  it  forms 
an  amorphous,  light  yellow  precipitate,  Tl2Mo(SCN)g.  It  is  found 
that  the  molybdenum  of  these  salts  can  be  oxidised  by  ammoniacal 
silver  nitrate  and  the  equivalent  of  the  molybdenum  calculated  from 
the  amount  of  silver  liberated.  The  results  obtained  are  sufficiently 
in  agreement  with  those  required  by  a  tervalent  molybdenum  atom. 
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The  metal-ammonium  salts  described  by  Sand  and  his  co-workers 
must  therefore  be  considered  to  be  salts  of  the  complex  anion, 
Mo(SCN)(.'".  The  zinc-ammonium  salt  on  analysis  gives  figures 
agreeing  with  the  formula  [Zn(NH3)4]3[Mo(SCISr)g]2.  Sand  and 
Burger's  pyridine  salt,  6C5H5N,H3Mo(SCN),^  (Abstr.,  1905,  i,  923; 
1906,  i,  487),  loses  SC^H^N  over  sulphuric  acid  in  a  vacuum,  yielding 
a  dark-  red  salt,  3C5E[5N,H3Mo(SCN)g ;  3  mols  of  pyridine  must 
therefore  be  pyridine  of  crystallisation.  Sand  and  Burger's  tetra- 
pyridine  salt  is  the  dark  red  tripyridine  salt  crystallised  with  31120. 

G.  Y. 

Complex     Compounds    of  Organic    Disulphides.       Leo   A. 

TscHUGAEFF  {Bev.,  1908,  41,  2222—2226.  Compare  Abstr.,  1906,  i, 
814,  984  ;  1907,  i,  17,  392,  595,  830,  896  ;  Werner,  this  vol.,  i,  440). 
— A  survey  of  the  previous  work  shows  that  the  most  stable  complex 
metal  compounds  are  those  where  penta-atomic  rings  are  formed ; 
the  hexa-atomic  rings  are  less  stable,  and  there  appears  to  be  little  or 
no  tendency  for  other  rings  to  be  formed.  Phillips  (Abstr.,  1901,  i, 
444)  has  shown  that  organic  sulphides  form  double  compounds  with 
the  salts  of  heavy  metals,  and  the  author  has  prepared  and  investigated 
the  behaviour  of  disulphides  of  the  general  formula  B*S*[CH2]n*S*il'. 
The  monosulphides  do  not  give  or  give  very  unstable  complexes  with 
nickel  or  cupric  salts  ;  on  the  other  hand,  the  disulphides,  where 
n  =  2,  give  stable  compounds  with  nickel  thiocyanate  and  cupric 
chloride,  where  E,  — Me,  Et,  ^sobutyl,  or  tsoamyl.  In  compounds  where 
71  =  0,  1,  3,  or  5,  no  such  complexes  are  formed.  The  only  exception 
so  far  found  is  Ph*S*[CH2]2*S*Ph,  which  does  not  give  a  complex  com- 
pound with  copper  chloride  or  nickel  thiocyanate.  On  the  basis  of 
Werner's  co-ordination  theory,  these  compounds  are  assigned  the 
following  constitutions : 
SON 
CHg-SR.    1^.  ..SB-CH2  CL    ^    ^SR-CHg 

CHg-SR"    ,      '^SR-CHg  CK        '-SR-CHa 

SCK 

The  ethyl  compound,  •  Ni(SEf[CH2]2-S-Et)2(SC]Sr)2,  prepared  by 
shaking  the  disulphide  with  an  aqueous  solution  of  the  nickel  salt  for 
a  few  minutes,  forms  blue  needles  from  80 — 90%  alcohol,  and  is  quickly 
decomposed  by  water  into  its  components.  It  loses  half  of  its  disulphide 
at  100°,  and  does  not  melt  at  210°.  The  methyl, 
Ni(SMe-[CH2]2*SMe)2(SCN)2, 
and  isoamyl,  l^i{SC^'H~^^'[C'H.2]2'^^5^u)(^^^)2'  derivatives  are 
similar. 

The    copper   derivatives   are   prepared   in   a   similar   way    in   the 
presence  of  hydrochioric  acid.     The  ethyl  derivative, 

Cu(SEt-[CH2]2'SEt)Cl2, 
forms  dark  green,  almost  black,  prismatic  needles,  m.  p.  113°;  the 
isohulyl  compound    is    similar,    m.   p.    115°.     They  are    more    easily 
decomposed  by  water  than  the  nickel  compounds. 

The  diselenides  appear  to  behave  in  a  similar  manner.  W.  R. 

Cobalt   Dioximines.      III.       New    Complex   Acid.      Leo  A. 
TsCHUGAEFF  {Be7\y  1908,  41,  2226 — 2232). — One  series  of  monobasic 
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salts  has  been  described,  which  contain  the  cation  (Co2aD2H2)  (Abstr., 
1906,  i,  814),  and  another  series  (Abstr.,  1907,  i,  904)  of  the  general 
type  (CoaXDgHg),  which  are  non-ionisable.  [D  =  II-C(:N0-)-C(:N0*)-E,, 
a  =  ammonia  or  amine,  X  =  an  acidic  radicle.]  In  accordance  with  the 
co-ordination  theory,  a  third  series  should  be  capable  of  existence  in 
which  the  cobalt  group  would  be  the  anion,  and  this  type  has  now 
been  obtained.  * 

Sodium  cohaltidinitrodimethylglyoximinate,  Na[Co(N02)2l)2-^2]'  ^^ 
obtained  by  digesting  a  10%  solution  of  sodium  cobaltihexanitrite  with 
excess  of  dimethylglyoxime  until  nitrous  fumes  cease  to  be  evolved. 
After  filtration,  the  salt  crystallises  out  on  evaporation  : 

Na3[Co(No2)6]  +  2DH2  -  Na[Co(N02)2D2H2]  +  pNaNOg  +  2HNO2, 
a  reaction  similar  to  the  formation  of  the  diamminochloride, 

[Oo2NH3D2H2]Cl, 
from  the  luteo-salt,  [Co6NH3]Cl3.  The  other  salts  described  are 
obtained  from  this  by  double  decomposition ;  the  ammonium  salt, 
NH4[Co(N02)2D2H2],H20,  forms  brownish-yellow  needles;  the 
ethylammonium,  ^B.^YA{Qo(^0^^^^,llf)i "  dii&obutylammonium^ 
NH2(C4H9)2[Co(N02)2D2^2]'  potcissium,  rubidium,  and  caesium  salts 
have  been  prepared.  The  acid,  H[Co(N02)2D2ll2]»H20,  separates  from 
a  5 — 10%  solution  of  the  sodium  salt  on  the  addition  of  hydrochloric 
acid  as  microscopic,  hexagonal  plates.  It  reddens  litmus  and  decom- 
poses carboDates,  and  from  determinations  of  the  molecular  conductivity 
of  the  acid  and  its  alkali  salts,  it  is  calculated  that  the  mobility  of  the 
anion  [Co(N02)2D2H2]  =  18'0  at  25°,  and  that  the  free  acid  is  ionised 
to  the  extent  of  88%  at  v  =  250.  The  molecular  conductivity  of  its 
aqueous  solutions  gradually  decreases  (thus  v  =  250,  /m  =  338'3,  after 
forty  hours  320 "0),  due  to  the  liberation  of  nitrous  acid.  It  is  fairly 
stable  in  the  solid  state  in  the  air,  but  in  a  closed  vessel  it  quickly 
decomposes,  due  perhaps  to  catalytic  action  of  the  nitrous  acid.  It 
rapidly  loses  water  and  nitrous  acid  at  100 — 110°.  When  an  aqueous 
solution  is  gently  warmed,  a  dark  brown,  crystalline  precipitate  of 
cobaltinitroaquodimethylglyoximine,  [CoN02,H20,l)2-^2]»  ^^  produced. 
It  is  a  non-electrolyte  (/x  =  3*0,  v  =  1000),  and  the  nitro  group  is  firmly 
attached  to  the  molecule. 

Stable  compounds  containing  the  thiocyanate  radicle  instead  of  the 
nitro-group  and  less  stable  derivatives  containing  chlorine  and  iodine 
are  under  examination.  W.  R. 


Crystalline  Compound  of  Magnesium  Methiodide  and  Amyl 
Ether.  Tn.  Zerewitinoff  (Ber.,  1908,  41,  2244— 2245).— The 
compounds  of  ether  and  magnesium  alkyl  iodides  hitherto  obtained  are 
not  crystallisable  (Grignard,  Abstr.,  1901,  i,  679  ;  Blaise,  1901,  i,  317  ; 
Baeyer  and  Yilliger,  1902,  i,  355  ;  Tschelinzeff,  1906,  i,  241),  but  when 
paraffin  is  added  to  the  product  obtained  after  interaction  of  78—  80  c.c. 
of  amyl  ether,  6  grams  of  magnesium,  and  35*5  grams  of  methyl  iodide, 
and  the  mixture  left  for  some  days,  large,  transparent  crystals  of  the 

compound,  ((^fiii)2^^'\/[  tvt  '  separate.     They  aie  unstable  in  the  air. 

W.  R, 
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Synthesis  of  a-Hydroxymercuri-fatty  Acids.  I.  Methyl 
Mercuridimalonate  and  its  Product  of  Hydrolysis,  Hydroxy- 
mercuriacetic  Anhydride.  Walter  Scheauth  and  Walter 
SciiOELLER  {Ber.,  1908,  41,  2087—2094.  Compare  Fischer,  this  vol., 
i,  200). — The  physiological  importance  of  the  a-amino-acids  led  to  the 
idea  of  substituting  different  basic  radicles  for  the  amino-group  and  so 
forming  other  a-basic  acids,  which  might  be  expected  to  have  interest- 
ing physiological  actions.  The  present  paper  is  a  study  of  the  intro- 
duction of  the  hydroxymercuri-group,  'Hg'OH,  into  the  a-position  in 
fatty  acids. 

Methyl  mercuridimalonate^  IIg[CH(C02Me)2]2,  is  formed  when  methyl 
malonate  suspended  in  water  is  gently  heated  and  shaken  with  mercuric 
oxide ;  it  crystallises  from  chloroform-ether  in  colourless  plates, 
m.  p.  127°  (corr.),  is  readily  soluble  in  organic  solvents,  is  decomposed 
by  halogens,  forming  the  mercuric  haloids,  and  yields  mercuric  sulphide 
when  treated  with  ammonium  sulphide.  When  shaken  with  iY-sodium 
hydroxide,    the  mercuri-ester  yields   hydroxymercuriacetic   anhydride^ 

Hg<C_,-w_£^CO,  which  is  formed  also  by  the  action  of  mercuric  oxide 

on  sodium  malonate  ;  it  is  obtained  as  a  hard  mass,  which  becomes 
brown  at  200°,  decomp.  250°  (detonates).  The  sodium  salt  forms 
needles,  is  alkaline  in  aqueous  solution,  does  not  coagulate  albumin, 
and  does  not  yield  mercury  in  contact  with  copper,  but  forms  mercuric 
sulphide,  as  does  also  the  anhydride,  when  treated  with  ammonium 
sulphide,  and  on  electrolysis  in  alkaline  solution  deposits  sodium 
amalgam  at  the  cathode ;  this  reaction  is  not  reversible,  as  a  mercury 
anode  is  not  dissolved,  and  hence  the  mercury  in  sodium  mercuriacetate 
is  not  ionised.  The  copper  salt,  HggC^HgOgCu,  was  analysed  ;  the 
calcium,  silver,  lead,  and  mercuric  salts  are  white  powders.  The  sodium 
and  calcium  salts  act  as  antiseptics  towards  yeast ;  at  the  same  time, 
Ihe  poisonous  action  of  the  mercury  is  much  diminished.  With  hydro- 
chloric acid,  the  anhydride  forms  mercuric  chloride,  but  it  is  not 
attacked  by  cold  dilute  sulphuric  acid,  and  when  dissolved  in  nitric 
acid  (D  1*2)  and  further  diluted  with  water  or  alcohol,  yields  a  white 
pi'eci'pitate,  which  is  probably  the  nitrate  of  mercuriacetic  acid. 
Treatment  of  the  anhydride  with  10%  ammonia  leads  to  the  formation 
of  a  yellowish-white,  granular  precipitate  of  varying  and  complicated 
composition. 

When  treated  with  anhydrous  formic  acid,  the  anhydride  is 
converted  into  the  formate  of  dihydroxymercuriacetylhydroxymercuri- 
acetic  acid,  CHO-O-Hg-CH^-OO-O-Hg-CHg-CO-O-Hg-CHg-CO^H, 
which  is  obtained  as  a  colourless,  crystalline  substance,  decomposing 
on  exposure  to  light.. 

Attempts  to  isolate  mercuridimalonic  acid  or  mercuridiacetic  acid  as 
intermediate  products  in  the  hydrolysis  of  methyl  mercuridimalonate 
were  unsuccessful.  G.  Y. 

Bthylc^c^obutane.  Nicolai  Zelinsky  and  J.  Gutt  {Ber.,  1908, 
41,  2431 — 2434). — The  scanty  knowledge  of  c?/c^obutane  hydrocarbons 
has  induced  the  authors  to  commence  an  investigation  of  such 
compounds.      The    reaction    between  magnesium   methyl  iodide  and 
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cyc^obutanecarboxylamide  leads  to  the  formation  of  methyl  cyclo- 
butyl  ketone,  b.  p.  136—136-57750  mm.,  n^  1-4322,  D^**  0-9112, 
Df  0-9020  (compare  Perkin,  Trans.,  1892,  61,  48),  the  semicarhazone 
of  which  has  m.  p.  148 — 149°.  By  reduction  with  sodium  in  moist 
ether  at  0°,  the  ketone  yields  methylc^/cZobutylcarbinol,  b.  p. 
1447752  mm.,  w^**  8  M4451,  T>^^  09075,  of  y^hich  tho  pJienylurethane 
has  m.  p.  87-5 — 88°.  When  treated  with  hydriodic  acid,  D  1*96,  the 
carbinol  yielded  an  oily  iodide  which,  without  being  isolated,  was 
reduced  by  glacial  acetic  acid  and  zinc  dust,  forming  a  saturated 
hydrocarbon,  CgHjg,  b.p.  72-2—72-5°  (corr.),  n^'^n-4080,'Df  0-7450 ; 
this  is  oxidised  by  nitric  acid  to  succinic  acid.  The  hydrocarbon  is 
therefore  ethylc2/cZobutane. 

The  authors  are  investigating  methylcycZopentane,  which  closely 
resembles  the  preceding  isomeric  hydrocarbon,  and  is  oxidised  by 
nitric  acid  to  succinic  acid  and  not  to  glutaric  acid,  as  would  be 
expected.  C.  S. 

Occurrence  of  Nononaphthene  in  Coal  Tar.  Felix  B.  Ahrens 
and  Leo  von  Mozdzenski  {Zeitsch.  angew.  Chem..,  1908,  21, 
1411 — 1414). — Xylene  obtained  from  coal  tar  was  found  on  nitration 
to  yield  an  oil  (b.  p.  137—139°,  D^^  0-7662)  which  had  escaped 
nitration  and  proved  on  analysis  to  be  nononaphthene,  CgH^g.  Ten  c.c.  of 
this  oil  heated  for  eight  hours  at  125 — 130°  with  50  c.c.  of 
nitric  acid,  D  1*075,  yielded  on  fractionation  an  oil,  b.  p. 
125 — 135°/40  mm.,  which  by  means  of  alcoholic  sodium  hydroxide 
was  shown  to  consist  of  a  mixture  of  tertiary  and  secondary  nitro- 
derivatives.  The  secondary  nitro-derivative,  C^Hj^'NOg,  is  a  colourless 
oil  which  turns  yellow  ;  it  has  a  characteristic  pungent  odour,  and  has 
b.  p.  115-120715  mm.,  220— 224°/760  (decomp.),  D"*^  0-9778,  and 
n^^  1*451  ;  on  treatment  with  bromine  it  yields  an  oil  containing 
31*74%  of  bromine.  The  tertiary  nitro-derivative,  CgHj^'NOg,  b.  p. 
102—105712  mm.,  217—2257760  (decomp.),  D-^  0*9771,  <  1*449,  is 
a  colourless  oil  which  also  turns  yellow.  The  tertiary  nitro-derivative 
when  reduced  by  means  of  hydrochloric  acid  and  tin  foil  yielded  a 
mixture  of  amines  which  were  separated  by  conversion  into  their 
picrates,  one  of  which.  A,  was  soluble  in  benzene,  the  other,  B,  being 
insoluble  in  benzene,  but  soluble  in  water.  The  picrate  A  crystallises 
in  rhombic  leaflets,  m.  p.  176 — 177°;  when  decomposed  with  potassium 
hydroxide  and  distilled  with  steam  it  yields  an  amine,  CgHjy'NHg, 
b.  p.  175—1767760  mm.,  D^^  0*8205,  <  1-447;  the  hydrochloride, 
CgHjy'NHgjHCl,  m.  p.  155°  (approx.) ;  the  oxalate,  Q^qK^qO^^,  white 
scales,  darkens  at  270°  and  decomposes  without  melting ;  the  platini- 
chloride  and  aurichloride  are  oils  which  gradually  solidify,  but  were  not 
analysed.  The  pia'ate  B,  which  separates  from  water  in  long  crystals, 
m.  p.  187—188°,  yields  an  amine,  C^Hi^-NHg,  b.  p.  172—173°/ 
773  mm.,  D-*^  0-8500,  n^  1-448,  which  yields  a  hydrochloride,  glistening 
crystals  from  alcohol,  m.  p.  184 — 185°,  an  oxalate,  Q^^^qO^.2^  white, 
amorphous  mass,  which  decomposes  without  melting  at  265°,  a  jylatini 
chloride,  (CgH^jjNjg.HgPtCly,  orange-yellow,  envelope-shaped  crystals, 
decomp.  1^90°,  and  an  aurichloride,  which  crystallises  like  the  platini- 
chloride,  m.  p.  193 — 194°  (decomp.). 
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The  secondary  amine,  obtained  by  the  reduction  of  the  secondary 
nitro-derivative,'  has  b.  p.  175—1777748  mm.,  D-*'  0-83 U,  and  n^  1'445. 
Its  picrate  crystallises  in  four-sided  plates,  m.  p.  173 — ^174°,  its 
hydrochloi'ide  is  a  liquid ;  its  platinichloride  forms  glistening,  yellow- 
plates  from  water,  decomp.  290° ;  the  aurichloride  is  an  amorphous, 
sticky  substance ;  the  oxalate  forms  white,  glistening  scales,  decomp. 
265°. 

On  oxidation  with  nitrite  acid,  D  1*075,  nononaphthene  is  converted 
into  succinic  acid  ;  oxidation  with  nitric  acid,  D  1'5,  converts  it  into 
butyric  acid. 

When  treated  with  moist  chlorine  at  30°  in  diffused  daylight,  nono- 
naphthene yields  a  monochloro-derivative,  which  is  a  colourless  liquid 
with  a  pungent  odour,  b.  p.  103— 104°/40  mm.,  D'-^  0-9229. 

Bromine  in  the  presence  of  aluminium  bromide  or  finely-divided  iron 
converts  nononaphthene  into  tribromo-«/^-cumeno,  m.  p.  234°.     P.  H. 

Isomeric  Dihydrobenzenes  and  "Optically  Active  Dihydro- 
toluene.  Nicolai  D.  Zelinsky  and  A.  Gorsky  {Ber.y  1908,  41, 
2479 — 2487). — An  investigation  on  A^  =  ^-  and  A^-'^-c^/c/ohexadienes  and 
on  1-methyl-A^'^-cycZohexadiene,  carried  out  chiefly  with  the  object  of 
ascertaining  the  effect  of  ethylene  linkings  on  the  optical  properties 
of  compounds. 

The  conclusions  of  Markownikoff  (Abstr.,  1899,  i,  22)  and  Harries 
and  Antoni  (Abstr.,  1903,  i,  613)  are  shown  to  be  incorrect.  The 
tetrabromide,  m.  p.  188°,  is  derived  from  A^  =  '*-c?/cZohexadiene,  whilst 
the  tetrabromide  obtained  from  A^ '  ^-cyc^ohexadiene  has  m.  p.  140 — 141° 
(compare  Crossley,  Trans.,  1903,  83,  505). 

Although  A^  •  ^-c^c^ohexadiene  and  l-methyl-A^'^-c?/cZohexadiene  con- 
tain contiguous  double  linkings,  they  do  not  follow  Briihl's  rule 
(Trans.,  1907,  91,  115).  It  is,  however,  not  impossible  that  these 
compounds  may  have  a  dicyclic  structure,  since  they  do  not  readily  form 
tetrabromo-derivatives,  and  are  not  readily  oxidised. 

A^  =  ^-c2/c^oHexadienehas  b.  p.  85-5°  (corr.),  Df  0'8471,  Df  0-8519, 
<  1-4729,  mol.  ref.  26*50  (compare  von  Baeyer,  Abstr.,  1892, 
1074  ;  Briihl,  Abstr.,  1894,  i,  366).  It  readily  forms  a  tetrabromide, 
m.  p.  188°  (corr.)  ;  the  dihromide^  CgHgBrg,  has  m.  p.  95°,  b.  p.  about 
105°/15  mm. 

A^  =  3-c2/cZoHexadienehasb.  p.  80-5°  (corr.),  D^^  0-8423,  Df  0-8376, 
n^^  1-4700,  mol.  ref.  26-66.  It  only  combines  readily  with  1  mol.  of 
bromine,  forming  a  dibromide,  m.  p.  102 — 104,  b.  p.  about  105°/ 14  mm. 
(compare  Crossley,  loo.  cit.).  A  small  quantity  of  the  teti-abromide, 
CgHgBr^,  is  obtained  by  acting  on  the  hydrocarbon  with  bromine  in 
light  petroleum  ;  it  crystallises  in  prisms,  m.  p.  140 — 141°  (corr.). 
The  tetrabromide  i^  not  formed  by  acting  on  a  solution  of  the 
dibromide  with  bromine  in  chloroform.  A^ ■  ^-cyc/oHexadiene  when 
shaken  w\th  nitric  acid  (1'4)  becomes  violet,  whilst  A^'^-c^/c^ohexadiene 
when  similarly  treated  undergoes  violent  oxidation. 

l-Methi/l-A"-^-cyc\ohexadiene,  C^H^q,  is  obtained  by  the  action  of 
quinoline  on  the  dibromide  of  1 -methyl- A^^-c^/c^ohexene  ;  it  is  a  colourless 
liquid,  b.  p.  105-5—106°  (corr.),  Df  0  8324,  Df  08274,  r^"  1-4680, 
[aji)  36-42.     It  is  also  obtained  in  small  quantities  by  the  action  of 
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an  alcoholic  solution  of  potassium  hydroxide  on  the  dibromide,  when 
it  has  tto  57*48°  (100  mm.  tube).  The  principal  product  is,  however, 
ethoxymethylcycXohexene,  CgHj^O ;  it  is  a  colourless  liquid,  b.  p. 
169°/750  mm.,  T>f  0-8762,  Df  0-8746,  nrf  1-4480,  mol.  ref.  42-72, 
a^  18-56°  (100  mm.  tube). 

1 -Methyl- A'- ^-cyc/ohexadiene  becomes  violet-blue  when  shaken  with 
nitric  acid  (1"4)  ;  it  combines  with  1  mol.  of  bromine,  yielding  a 
dibromide,  C^Hi2Br2,  b.  p.  107—108715  mm.,  ai>  33-2°  (100  mm.  tube) ; 
a  tetrabromide  could  not  be  obtained.  W.  H.  G. 

Lecture  Experiments  on  the  Preparation  of  Hydrocarbons. 
James  F.  Spencer  {Ber.,  1908,41,  2302— 2303).— The  author  gives 
instructions  for  the  preparation  of  benzene  and  naphthalene  by  the 
action  of  magnesium  on  the  corresponding  halogen  derivative  as  already 
described  (Spencer  and  Stokes,  Trans.,  1908,  93,  68).  Pentane  or 
isopentane  is  prepared  by  heating  amyl  or  isoamyl  iodide  respectively 
with  magnesium  and  adding  water  to  the  product.  J.  C.  C. 

Derivatives  of  2-Iodo-4-nitrotoluene  with  Polyvalent 
Iodine.  Conrad  Willgerodt  and  B.  R.  Kok  {Ber.y  1908,  41, 
2077 — 2083). — i-Nitro-o-toluidine  hydrochloride,  CyHgOgNgjHCl,  forms 
white  needles,  blackens  at  200°,  m.  p.  230°  (decomp.). 

2-Iodo-4-nitrotoluene  crystallises  in  rhombic  plates,  m.  p.  58°  (51°  : 
Keverdin,  Abstr.,  1898,  i,  180),  and  when  treated  with  chlorine 
in  chloroform  solution  is  converted  into  the  iodochloride, 
NOg'CgHaMe'IClg,  which  crystallises  in  sulphur-yellow  prisms, 
decomp.  83°.  The  action  of  sodium  carbonate  and  sodium  hydroxide 
on  this  leads  to  the  formation  of  2-iodoso-4:-nitrotoluene, 
NOg'CgHgMe'IO,  which  is  obtained  as  an  insoluble,  yellowish-white 
powder,  and  explodes  at  180 — 181°,  having  first  changed  into  a 
mixture  of  the  iodoxy-  and  iodo-compounds.  2-Iodoxi/-A-nitrotoluene, 
NOg'CjjHgMe'IOg,  formed  by  the  action  of  hypochlorous  acid  on  the 
iodoso-compound,  is  obtained  as  a  white,  flocculent  precipitate,  which 
explodes  at  204°. 

The  following  iodonium  salts,  E.  =  (N02*Cg-E[3Me)2T,  were  prepared 
from  a  mixture  of  the  iodoso-  and  iodoxy-compounds. 

RCl :  white  needles,  m.  p.  about  140°;  RBr :  decomp.  145°; 
Rl :  yellow  needles,  decomp.  113°  ;  KNO^  :  white  needles,  m.  p.  147° ; 
RHSO4  •  white  needles,  m.  p.  165°  ;  Ilg^^s^?  •  orange-yellow, 
amorphous  precipitate,  explodes  128°;  Rg^^^^^e  •  y^^lo^  leaflets, 
decomp.  180°. 

PJienylA-nitro-2-tolyliodonium  hydroxide,  NOg'CgHgMe'IPh'OH,  pre- 
pared by  the  action  of  silver  oxide  and  water  on  a  mixture  of 
2-iodoxy-4-nitrotoluene  and  iodosobenzene,  is  a  strongly  alkaline  base. 
The  following  salts,  R'  =  N02*CgH3Me*IPh*,  are  described. 

R'Cl :  white  needles,  m.  p.  183°  ;  R'Br  :  yellow,  flocculent  precipitate, 
m.  p.  165°;  R'l :  yellow  needles,  decomp.  131°;  R'lg :  dark  brown 
prisms,  m.  p.  50°;  R'NOg  :  white  prisms,  m.  p.  167°  (decomp.); 
R'HSO^:  white  prisms,  m.  p.  142°;  R'gCr^O^  :  yellow  powder,  m.  p. 
137—138°  (explodes);  (R'CI)2HgCl2 :  white  needles,  m.  p.  157° 
(decomp.)  ;  R'^PtCl,. :  yellowish-red  prisms,  m.  p.  175°  (decomp.). 

A:-Nitro-2-tolylotolyliodonium   hydroxide   is    prepared  in   the  usua^ 
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manner  from  a  mixture  of  2-iodoxy-4-nitrotoluene  and  2-iodosotoluene. 
The  following  salts,  R  =  N02*C^H3Me*I(C7H^),  are  described. 

RCl:  white  needles,  m.  p.  170°;  RBr :  needles,  m.  p.  151°;  RI : 
decomp.  116°;  Bfir^O^^:  explodes  136°;  RoPtClg:  golden  leaflets, 
m.  p.  158° ;  (RCl)2HgCl2 :  needles,  m.  p.  168°.  ^  G.  Y. 

New  Catalytic  Effect  of  Aluminium  Chloride.  Eyvind 
BcEDTKER  (  ^m//.  aS'oc.  c/iim. ,  1 908,  [iv],  3, 72  6— 729.— It  is  shown  that  when 
nitro-compounds  are  employed  in  the  Friedel- Crafts  reaction,  the  nitro- 
group  is  eliminated  and  that  through  its  agency  the  condensation 
product  formed  is  in  part  oxidised.  In  certain  cases  it  is  possible 
to  nitrate  compounds  by  using  nitrates  in  the  Friedel-Crafts  reaction. 

Trichloronitromethane  reacts  with  benzene  in  presence  of  aluminium 
chloride  to  form  triphenylmethane  and  some  triphenylcarbinol,  the 
latter  being  formed  by  oxidation  of  the  hydrocarbon  by  the  eliminated 
NO2  group. 

Ethyl  nitrate  reacts  with  benzene  in  presence  of  aluminium  chloride 
to  form  nitrobenzene,  the  other  possible  products  of  the  reaction,  nam,ely, 
ethyl  chloride,  ethylbenzene  and  nitroethylbenzene,  being  formed,  if 
at  all,  only  in  minute  quantity.  With  toluene  the  principal  product 
is  the  o-nitro-compound,  with  small  quantities  of  the  para-isomeride. 
With  benzaldehyde  a  vigorous  reaction,  apparently  involving  the 
-CHO  group,  ensues,  and  o-nitrobenzaldehyde  is  not  obtained.  In  these 
nitration  reactions  the  hydrocarbon  should  be  used  in  excess,  and  as 
water  is  always  formed,  considerable  quantities  of  aluminium  chloride 
are  required.  With  benzene  and  amyl  nitrite  under  similar  conditions, 
some  nitrosobenzene  is  formed,  but  the  quantity  is  too  small  to  be 
isolated.  T.  A.  H. 

Naphthalenesulphonates  of  Cerium.  Hugo  Erdmann  and 
TiiEODOR  NiEszYTKA  {AnnaUn,  1908,  361,  166 — 189.  Compare  Abstr., 
1893,  i,  651). — The  cerium  salts  described  were  prepared  by  the 
action  of  the  naphthalenesulphonic  acids  on  cerium  carbonate  in  aqueous 
solution  and  evaporation  to  crystallisation.  The  solubilities  of  the 
salts  in  water  and  methyl  and  ethyl  alcohol  are  tabulated ;  the 
solubility  increases  with  the  number  of  sulphonic  groups,  but  is  small 
if  a  /8-substituting  group  is  present.  The  solubilities  of  cerium 
hydrogen  naphthalene-y8-sulphonate  and  the  basic  1  :  5-disulphonate 
could  not  be  determined,  as  the  salts  are  unstable.  The  small 
solubility  of  cerium  anthraquinonesulphonate  is  remarkable ;  the 
complete  insolubility  of  cerium  8-hydroxynaphthalene-l-sulphonate 
and  its  characteristic  colour  allow  of  its  utilisation  in  analysis. 

Cerium  naphthalene- a-sulphonate,  (CjQH^03S)3Ce,  crystallises  in 
nacreous  leaflets,  has  an  acid  reaction,  and  forms  precipitates  with 
ammonia,  potassium  hydroxide,  potassium  hydroxide  and  hydrogen 
peroxide,  ammonium  oxalate,  and  barium  hydroxide  or  chloride  in 
aqueous  solution,  or  with  benzidine  in  acetic  acid  solution,  and  a 
bluish-red  precipitate  with  ammonium  1  :  8-hydroxynaphthalene- 
sulphonate ;  these  precipitations  in  aqueous  solution  are  retarded  by 
the  presence  of  hydroxy -acids  of  the  fatty  series. 
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Cerium  naphthalene- p-sulplwnate,  {Q^^yjO^)^{ie,'}Ajd,  forms  large, 
white  leaflets,  and  gives  similar  precipitates  to  those  of  the  a-salt. 

Cerium  naphthalene-1  :  5-disulphonate,  [C■^QH.(^{BO^)2]2pe^,^1^.^0,  loses 
JHgO  at  180°,  and  can  be  recrystallised  without  decomposing. 

Cerium  naphthalene-2  : 1 -disulphonate,  [C^QHg(S03)j3Ce2,3H20,  loses 
SHgO  on  prolonged  exposure  to  air,  more  quickly  in  a  desiccator,  has 
a  strong  acid  reaction,  and  with  benzidine  in  hot  acetic  acid  solution 
forms  the  benzidine  salt. 

Cerium  naphthalene-2  :  ^-disulphonate,  [CjQHg(S03)2]3Ce2,H20,  loses 
I^HgO  at  135°,  but  HgO  at  the  ordinary  temperature. 

Cerium  naphthalene-!  :  Q- disulphonate,  [CjQHg(S03)2]3Ce2,4H20,  loses 
4H2O  in  a  desiccator. 

Cerium  napiJdhalene  -1:3:5-  trisulphonate,  0^^r/<^O^^0Q,^H^O, 
crystallises  in  white  scales,  loses  its  water  of  crystallisation  in  a 
desiccator,  has  an  acid- reaction,  is  decomposed  slowly  by  hydrogen 
peroxide,  and  forms  a  precipitate  with  benzidine  in  aqueous  hydro- 
chloric acid  solution. 

Cerium  naphthalene-!  :  3  :  ^-trisulphonate  (IHgO)  forms  yellow  scales 
and  loses  water  slowly  in  a  desiccator. 

Cerium  naphthalene-!  :  3  : 1 -trisulphonate  (l-JHgO)  loses  its  water 
of  crystallisation  slowly  on  exposure  to  air. 

Cerium  !-naphthol-^-sulphonate,  {G-^^J^O^^Qe,?iii^O,  formed  from 
the  ammonium  sulphonate,  forms  a  bluish-brown,  amorphous 
precipitate,  loses  SHgO  at  110°,  has  an  acid  reaction,  is  unstable,  and 
dissolves  in  acids,;forming  bluish-red  solutions.  The  action  of  the  free 
naphtholsulphonic  acid  on  cerium  carbonate  leads  to  the  formation  of 
a  blue  basic  salt,  (CioHgS04)3Ce2,  which  also  dissolves  in  acids,  forming 
bluish-red  solutions. 

Cerium  chromotropate,  [CjoH4(OH)2(S03)2]3Ce2,4H20,  formed  from 
1  : 8-dihydroxynaphthalene-3  : 6-disulphonic  acid,  is  salted  out  of 
its  solution  ;  it  forms  a  greyish-brown,  microcrystalline]  mass,  loses 
4H2^  at  195°,  has  an  acid  reaction,  and  in  concentrated  solution 
commences  only  after  some  weeks  to  change  into  a  basic  salt, 
the  edges  of  the  solution  becoming  blue. 

=  Cerium  anthraquinonesulphonate,  (Cj4H^02*S03)3Ce,3H20,  forms 
green  leaflets,  loses  3H2O  at  187 — 195°,  is  very  stable,  has  a  strong 
acid  reaction,  and  gives  insoluble  precipitates  with  benzidine,  aniline, 
and  toluidine.  G.  Y. 

[Naphthalenesulphonates  and  Malonates  of  the]  Rare 
Earths.  Hugo  Erdmann  and  Fritz  Wirth  (Annalen,  1908,  361, 
190— 217).— See  this  vol.,  ii,  694. 

The  Stilbene  Series.  Fritz  Ullmann  and  Meinrad  Gschwind 
{Ber.,  1908,  41,  2291— 2297).— It  is  well  known  that  a  halogen  atom 
in  the  benzene  nucleus  can  readily  be  replaced  by  other  substituents 
provided  it  is  accompanied  by  a  nitro-group  in  the  ortho- or  para- 
position  ;  moreover,  when  the  number  of  nitro-groups  in  the  molecule 
is  increased,  the  reactivity  increases,  and  this  is  not  diminished  when, 
in  the  dinitro-derivatives,  one  nitro-group  is  replaced  by  a  sulphonic, 
carboxylic,  or  aldehydic  group.    The  authors  have  accordingly  examined 


ORGANIC  CHEMISTRY.  623 

the  behaviour  of  negatively-substituted  toluene  derivatives  and  find 
that,  when  one  of  the  nitro-groups  in  2  :  4-dinitrotoluene  is  replaced 
by  a  carboxylic,  sulphonic,  or  cyanogen  group,  the  resulting  compound 
condenses  with  benzildehyde  in  presence  of  piperidine  with  the  pro- 
duction of  the  corresponding  stilbene  derivatives  just  as  2  :  4-dinitro- 
toluene itself,  under  similar  conditions,  yields  dinitrostilbene  (Thiele 
and  Escales,  Abstr.,  1901,  i,  689).  Further,  2  :  4  :  6-trinitrotoluene 
condenses  with  benzaldehyde  more  readily  and  at  a  lower  temperature 
than  do  the  disubstituted  derivatives. 

2-Mtro8iilbene-4-sulphonamide,CKFh:CK'CQlI^{'NO^y^O^'l^n^,^re- 
pared  by  condensing  o-nitrotoluene-/>-sulphonamide  (Reverdin  and 
Cr6pieux,  Abstr.,  1901,  i,  685),  forms  yellow  needles,  m.  p.  184^.  It 
is  readily  reduced  by  stannous  chloride  and  hydrochloric  acid  to  2-amino- 
stilbe7ie-4:-sulphona7n{de,  which  crystallises  from  alcohol  in  colourless 
leaflets,  m.  p.  206 — 207°.  Its  solutions  in  glacial  acetic  acid  or 
alcohol  exhibit  a  blue  fluorescence.  The  acetyl  derivative  forms 
stellate  aggregates  of  white  needles,  m.  p.  205°.  4-Nitrotoluene-2- 
sulphonamide  does  not  condense  well  with  benzaldehyde,  but  4:-nitro- 
toluene-2-sulphonanilide,  m.  p.  148°,  prepared  by  condensing  4-nitro- 
toluene-2 -sulphonyl  chloride  with  aniline,  readily  condenses,  forming 
4:-niiro8tilbe7ie-2-sulphonanilide,  which  crystallises  from  glacial  acetic 
acid  in  yellow  needles,  m.  p.  206°.  Similarly,  o-nitro-jt?-toluonitrile 
furnishes  2-nitro-i-cyanostilhene,  CHPh!CH'CgH3(]Sr02)'CN,  yellow 
needles,  m.  p.  170°,  the  c^z^romo-derivative,  Cj5Hjo02N2^''2'  ^^  which 
forms  colourless  needles,  m.  p.  155 — 160°  (decomp.).  2-Amino-i- 
cyanostilbene  forms  pale  yellow  crystals,  m.  p.  123°;  its  solutions 
in  benzene,  acetic  acid,  and  ether  show  a  blue  fluorescence,  whilst  that 
in  alcohol  is  bluish-green.  The  acetyl  derivative,  colourless  needles, 
has  m.  p.  220°.     2-Nitrostilbene'i-carboxylic  acid, 

CHPh:CH-CgH3(N02)-C02H, 
prepared  by  hydrolysis  of  the  nitrile,  crystallises  from  glacial  acetic 
acid  in   small,  yellow  needles,  m.   p.  236°.     It  is   also  formed  when 
ethyl  2-nitrotoluene-4-carboxylate  is  condensed  with  benzaldehyde,  the 
ester  being  hydrolysed  in  the  reaction. 

2- Aminostilbene-^- carboxylic  acid,  prepared  by  reducing  the  nitro- 
compound, is  a  pale  yellow,  crystalline  powder,  m.  p.  197 — 198°.  Its 
solutions  show  a  bluish-green  fluorescence. 

4^-Nitro-2-cyanostilbene,  prepared  from jrj-nitro-o-toluonitrile,  separates 
from  glacial  acetic  acid  in  small,  yellow  needles,  m.  p.  142°.  2:4:6- 
Trinitrostilbene,  obtained  from  2:4: 6-trinitrotoluene,  crystallises 
from  glacial  acetic  acid  in  yellow,  glistening  needles,  m.  p.  156°. 
2:4:6:  4:'-Tetranilrostilbene,  prepared  by  condensing  2:4:  6-trinitro- 
toluene and  ^9-nitrobenzaldehyde,  forms  yellow,  glistening  needles, 
m.  p.  196°.  J.  C.  C. 

Colourless  and  Coloured  Triphenylmethyl.  Julius  Schmidlin 
(7yer.,1908, 41,  2471—2479.  Compare  this  vol.,  i,  150;  Gomberg,  Abstr., 
1907,  i,  504;  Tschitschibabin,  Abstr.,  1907,  i,  1022).— A  freshly- 
prepared  solution  of  pure  triphenylmethyl  in  benzene  remains  colour- 
less for  a  few  seconds  and  then  gradually  becomes  orange-yellow. 
The  colour  of  the   solution  disappears,  however,  when  the  latter  is 
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shaken  with  air,  reappearing  again  after  a  time,  and  again  disappear- 
ing when  agitated  with  air,  until  finally  the  solution  remains 
permanently  colourless.  The  conclusion  is  therefore  drawn  that  the 
yellow  solutions  of  triphenylmethyl  contain  both  a  coloured  and 
a  colourless  form  of  triphenylmethyl.  The  two  forms  are  convertible 
one  into  the  other,  and  are  present  in  solutions  and  in  the  solid 
substance  in  a  definite  state  of  equilibrium,  which  depends  both  on  the 
nature  of  the  solvent  and  on  the  temperature. 

The  disappearance  and  reappearance  of  the  colour  of  solutions 
of  triphenylmethyl  is  due  to  the  fact  that  the  coloured  variety  oxidises 
far  more  rapidly  than  the  colourless  form.  On  shaking  an  ethereal 
solution  of  triphenylmethyl  with  air,  the  yellow  form  is  oxidised, 
yielding  the  peroxide,  which  being  insoluble  in  ether  may  be  filtered 
off ;  the  colourless  filtrate  quickly  becomes  yellow,  and  on  shaking 
yields  a  further  quantity  of  peroxide.  It  is  found  from  the  amount  of 
peroxide  formed  that  an  ethereal  solution  of  triphenylmethyl  contains 
roughly  ten  times  as  much  of  the  colourless  form  as  of  the  coloured 
form.  The  latter  substance  must  consequently  have  an  exceedingly 
intense  colour. 

The  yellow  form  also  absorbs  iodine  far  more  rapidly  than  the 
colourless  form.  When  a  quantity  of  iodine,  slightly  more  than 
sufficient  to  combine  with  the  triphenylmethyl  present  in  the  yellow 
form,  is  added  to  a  solution  of  triphenylmethyl  in  chloroform,  a 
reddish-brown  solution  is  obtained.  The  colour  of  the  solution  slowly 
changes,  and  when  a  sufficient  quantity  of  the  yellow  variety  has  been 
formed,  the  solution  has  the  pure  yellow  colour  of  triphenylmethyl 
iodide. 

The  state  of  equilibrium,  triphenylmethyl  (colourless)  ^  triphenyl- 
methyl (coloured),  is  displaced  towards  the  left  by  lowering  the 
temperature.  A  solution  of  triphenylmethyl  in  chloroform,  which  is 
orange-yellow  at  16°,  becomes  quite  colourless  at  —  63°  ;  the  change  in 
the  colour  intensity  of  a  solution  of  triphenylmethyl  iodide  when 
similarly  treated  is  barely  perceptible.  W.  H.  G. 

p-Benzhydryltetraphenylmethane.  Alexei  E.  Tschitschibabin 
{Ber.,  1908,  41,  2421— 2428).— In  connexion  with  the  constitution  of 
triphenylmethyl,  hexaphenylethane,  CPhg'CPhg,  is  a  substance  of 
great  importance.  Both  Ullmann  and  Borsum  (Abstr.,  1902,  i,  755)  and 
Gomberg  (Abstr.,  1903,  i,  244)  thought  they  had  obtained  this  hydro- 
carbon, the  former  by  the  action  of  zinc  on  triphenylchloromethane, 
and  the  latter  by  the  polymerisation  of  triphenylmethyl.  The 
behaviour  of  the  hydrocarbon  with  bromine  led  the  author  to  the 
view  that  it  was  />-benzhydryltetraphenylmethane,  CPh3*C(.H4'CIIPh2 
(Abstr.,  1905,  i,  125).  He  has  now  succeeded  in  definitely  establish- 
ing this  constitution.  The  stages  of  the  proof  are  the  following :  Benzoyl 
chloride  and  triphenylmethane  in  the  presence  of  aluminium  chloride 
yield  the  well-known  jo-benzoyltriphenylmethane,  the  reaction  of  which 
with  magnesium  phenyl  bromide  leads  to  the  formation  of  />-benz- 
hydryltriphenylcarbinol,  CHPh2*C(,H4*CPh2-OH  ;  the  condensation  of 
the  carbinol  or  its  chloride  and  aniline  hydrochloride  in  boiling  glacial 
acetic     acid    results   in    the    production    of    amino-^j-benzhydryltetra- 
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phenylmethane  hjdrochloi-ide,  OH.?h.^'GQil^'CFh^'GQK^'l^}I^^,llCl  and 
from  the  sulphate  by  the  replacement  of  the  amino-group  by  hydrogen 
by  the  diazo-reaction,  Ullmann  and  Borsum's  "  hexaphenylethane " 
is  obtained,  CHPh^/CgH^-CPbg, 

A  second  modification  of  ;?-benzoyltriphenyImethane,  m.  p.  150°,  is 
obtained  by  crystallisation  from  glacial  acetic  acid.  ^-Benzhi/dryl- 
triphenylcarhinol  separates  from  alcohol  in  colourless  crystals,  m.  p. 
135 — 137°,  but  the  crystals  from  other  solvents  obstinately  retain 
benzene  of  crystallisation.  The  purification  of  the  crude  carbinol  is 
therefore  best  effected  through  the  ethyl  ether j 
CHPh2-C6H4-CPh2-Oi]t, 
m.  p.  186°,  which  is  obtained  in  nearly  theoretical  yield  by  addin»  a 
drop  of  acetyl  chloride  to  the  alcoholic  solution  of  the  ^carbinol.  The 
chloride  has  m.  p.  142°,  becoming  orange-coloured;  the  bromide  melts 
at  140°  to  an  orange  liquid.  Amino-'^-henzhydryltetraphenylmethanef 
m.  p.  195 — 198°  (decomp.),  is  best  purified  through  the  hydrogen 
sulphate,  m.  p.  194 — 196°  (decomp.).  The  diazo-sulphate,  obtained 
by  means  of  amyl  nitrite  in  glacial  acetic  acid,  decomposes  at  120°,  and 
by  treatment  with  boiling  alcohol  yields  p-benzhydryltetraphenyl- 
me thane  and  the  ethyl  ether  of  the  phenol  derived  from  the  diazo-salt, 
m.  p.  184°.  C.  S. 

Preparation  of  Ethyl  Phenylglycinate.  Georges  Imbert  und 
Consortium  fOr  Elektrochemische  Industrie  (D.R.-P.  194884). — 
Ethyl  phenylglycinate,  NHPh-CHg'COgEt,  may  be  readily  prepared 
by  heating  to  boiling  a  mixture  of  ethyl  chloroacetate,  aniline,  water, 
and  calcium  carbonate ;  carbon  dioxide  is  evolved,  and  the  fused 
product  is  separated  from  the  calcium  chloride  solution.       G.  T.  M. 

Action  of  Cyanogen  Bromide  and  of  Bromine  on  Aromatic 
Derivatives  of  Aminoacetonitrile.  Julius  von  Braun  {Ber,,  1908, 
41,  2100 — 2113). — In  order  to  ascertain  if  the  action  of  cyanogen 
bromide  on  arylaminoacetonitriles  is  similar  to  that  observed  in  the 
case  of  the  alkylamino-derivatives  (Abstr.,  1907,  i,  899),  the  author 
has  selected  the  cases  of  methyl-  and  ethyl-anilinoacetonitrile,  and 
finds  that  the  interaction  is  quite  different,  the  chief  product  in  each 
case  being  the  corresponding  jt?-bromophenyl  derivative.  As  by- 
products w.ere  obtained  compounds  of  the  formulae  C^gH^gN^  and 
^20^22-^4  respectively,  the  constitution  of  which  has  not  yet  been 
elucidated. 

^-Bromophenylmeihylaminoacetonitrile,  CgH^Br'NMe'CHg'ON,  pre* 
pared  by  heating  methylanilinoacetonitrile  and  cyanogen  bromide  in  a 
closed  vessel  for  five  hours  on  the  water-bath,  has  b.  p.  205 — 206°/ 
22  mm.,  m.  p.  40°.  On  warming  with  25%  sulphuric  acid,  p-bromo- 
dimethylaniline  is  •formed.  The  compound^  CjgHjgN^,  crystallises 
from  alcohol  in  colourless,  glistening  leaflets,  m.  p.  103°.  It  is 
hydrolysed  by  hydrochloric  or  sulphuric  acid  (25 — 38%)  to  an  amino- 
acid,  obtained  as  a  dark  viscous  oil,  and,  on  one  occasion  only, 
a  substance  was  isolated  which  was  probably  trimethyldiamino- 
diphenylmethane. 

&-(ji- 1)  icy  anotetramethylhenzidine,  Cj2Hg(NMe*CH2'CN)2,  prepared 
from    5-dimethylbenzidine     and     iodoacetouitrile,     forms     glistening,- 
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brown  leaflets,  m.  p.  203°.  u)-Dicyanodiphenyldimelhylethylene- 
diamine,  CgH^^NPh-CHg-CN).^,  obtained  from  diphenylethylene- 
diamine  and  bromo-  or  iodo-acetonitrile,  crystallises  from  alcohol  in 
white  leaflets,  m.  p.  131°.  Neither  this  nor  the  foregoing  substance 
is  identical  with  the  compound,  m.  p.  103°. 

■p-Bromophenylethylaminoacetonitrile,  CgH^Br'NEt'CHg'CN,  pre- 
pared from  ethylanilinoacetonitrile  and  cyanogen  bromide,  has  b.  p. 
195^/8  mm.  and  m.  p.  56°.  On  hydrolysis  it  yields  /?-bromomethyl- 
ethylaniline,  of  which  the  platinichloride  is  a  red  oil,  and  the  methiodide 
a  hygroscopic  solid.     Methyl-p-toluidinoacetonitrile, 

cX^e'^Me-CHg-CN, 
prepared  from  methyl-jo-toluidine  by  Knoevenagel's  method  (Abstr., 
1904,  i,  989),  has  b.  p  156— 157°/9  mm.  and  m.  p.  57°;  it  is  not 
acted  on  by  cyanogen  bromide.  (A  convenient  method  of  preparing 
methyl-/)-toluidine  consists  in  demethylating  dimethyltoluidine  with 
cyanogen  bromide.  -p-Tolylmethylcyanamide,  CgH^Me'NMe'CN,^  b.  p. 
147°/9  mm.,  m.  p.  45°,  is  formed  together  with  /^-tolyltrimethyl- 
ammonium  bromide,  which  on  dry  distillation  gives  methyl  bromide 
and  dimethyltoluidine,  and  the  cyanamide  is  converted  into  methyl-^9- 
toluidine  by  boiling  with  30%  sulphuric  acid  for  one  hour.  Benzoyl- 
methyl-^-toluidine,  CfiH4Me-NMeBz,  has  b.  p.  198— 199°/9  mm.  and 
m.  p.  53°.)  a-Methylanilinopropionitrile,  prepared  by  Sachs  and 
Kraft's  method  (Abstr.,  1903,  i,  335),  with  the  difference  that  the 
components  are  heated  with  alcohol  for  six  instead  of  two  hours,  is 
also  unacted  on  by  cyanogen  bromide. 

When  methylanilinoacetonitrile  is  treated  with  bromine  in  chloro- 
form solution,  a  white  substance  separates,  which  is  probably  ^:>-bromo- 
phenylmethylaminoacetonitrile  hydrobromide,  and  this,  on  addition  of 
water,  gives  the  nitrile.  Similarly,  methyl-^j-toluidinoacetonitrile 
furnishes  TXi-hromo-^-tolylmethylaminoacetonitrile^ 
CgHgErMe-NMe-CHg-CN, 
strongly  refracting  crystals,  b.  p.  161 — 165°/10  mm.,  m.  p.  47°,  which 
on  hydrolysis  yields  m-bromodimethyl-jo-toluidine.  The  latter  is  most 
conveniently  prepared  by  brominating  dimethyltoluidine,  and  has 
b.  p.  243— 244°/752  mm.  (Pesci,  Gazzetta,  1898,  28,  i,  101,  gives  b.  p. 
237— 238°/744  mm.). 

The  platinichloride  forms  reddish-yellow  crystals,  m.  p.  212° 
(decomp.) ;  the  2^icrate  has  m.  p.  115°.  Bimethyl-^-toluidine  jncrate 
hasm.  p.  130°.  J.  C.  C. 

Preparation  of  Aromatic  o-Nitroamino-derivatives.  Fiutz 
Ullmann  (D.K.-P.  194951). — By  heating  the  arylsulphonyl  deriv- 
atives of  o-nitrophenol  and  its  analogues  with  a  primary  or  secondary 
amine,  the  group  O'SOgB,  is  replaced  by  an  amino-residue  and  a 
secondary  or  tertiary  amine  is  produced. 

o-Nitrodiphenylamine  is  obtained  by  heating  a  mixture  of  aniline, 
o-nitrophenyl  j?-toluenesulphonate,  and  anhydrous  sodium  acetate. 
2 : 4-TJinitrodimethylaniline  is  produced  from  3 : 4-dinitrophenyl 
benzenesulphonate  and  dimethylamine. 

2  : 4-J)initrodiphenylamine-2-carboxylic  acid  can  be  thus  prepared 
from  2  :  4-dinitrophenyl  />-toluenesulphonate  and  anthranilic  acid. 
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3  :  5'Dinitro-i-benzylami7totoluene,  CgH2Me(N'02)2*NH*CH2*C^H5, 
orange  needles,  m.  p.  80^,  is  produced  from  benzylamine  and  3  :  5- 
dinitro-^-tolyl-p-toluenesulphonate,  m.  p.  152°. 

i-CMoro-2 :  Q-diniiro-l-^-naphthylaminobenzene,  red  needles,  m.  p. 
201°,  and  2  :  i-dinitro-l-naphihi/lphenylamine,  red  leaflets,  m.  p.  182°, 
can  be  similarly  obtained  from  4-chloro-2  :  6-dinitrophenol  and 
^-naphthylamine  and  2  : 4-dinitro-a-naplithol  and  aniline  respectively 
by  condensing  the  j9-toluenesulphonates  of  these  phenols  with  the 
appropriate  amine.  G.  T.  M. 

Autoracemisation  of  Optically  Active  Ammonium  Salts. 
Hans  von  Halban  (Ber.,  1908,  41,  2417—2421.  Compare  Abstr., 
1907,  ii,  246). — Wedekind  and  Paschke  have  recently  attributed 
(this  vol.,  if.  334)  the  diminution  with  time  of  the  rotatory  power  of 
optically  active  ammonium  salts  in  chloroform  to  autoracemisation, 
despite  the  fact  that  the  author  has  shown  (loc.  cit.)  that  it  is  due  to 
the  decomposition  of  the  ammonium  salt  into  a  tertiary  amine  and 
benzyl  haloid.  He  has  therefore  examined  by  his  method  the  be- 
haviour of  phenylbenzylmethylallylammonium  bromide  in  chloroform, 
bromoform,  and  tetrachloroethane  at  the  temperatures  used  by  Wede- 
kind and  Paschke,  and  has  obtained,  for  unimolecular  reactions,  values 
of  K  which  agree  fairly  well  with  those  given  by  these  investigators. 
In  some  experiments  the  constant  increases  with  time.  The  author 
cannot  give  a  cause  for  this,  but  shows  that  it  is  not  due  to  a  reaction 
between  the  liberated  amine  and  the  solvent. 

In  answer  to  Wedekind's  contention  that  active  ammonium  salts, 
which  contain  in  addition  to  phenyl  and  benzyl  only  saturated  groups, 
are  remarkably  stable  in  chloroform  (Abstr.,  1907,  ii,  246),  the  author 
shows  that  the  decomposition  of  phenylbenzyldiethylammonium 
bromide  in  chloroform  increases  with  the  time.  C.  S. 

Double  Dissociation  of  Quaternary  Ammonium  Compounds 
and  a  Convenient  Synthesis  of  lodoacetonitrile.  Julius  von 
Braun  {Ber.,  1908,  41,  2130— 2144).— The  reaction  between  bromo- 
acetonitrile  and  dimethylaniline  by  which  phenyltrimethylammonium 
bromide  is  formed  (this  vol.,  i,  676)  is  explained  by  a  study  of 
the  interaction  of  dimethylaniline  and  iodoacetonitrile,  as  the  latter  is 
more  reactive  and  a  lower  temperature  can  be  employed.  In  this 
case  an  additive  compound  is  first  produced,  which  then  decomposes 
according  to  the  equation  : 

2NPhMe2l-CH2-CN  -  NPhMegl  +  CHgl-CN  +  NPhMe-CH2-CN. 
The  additive  compound  is  thus  doubly  dissociated  into 

NPhMe2  +  CH2l-CN 
and  NPhMe-CH2-CK  +  CH3l,  the  first  and  fourth  products  of  which 
at  once  unite.  It  is  inferred  that  the  analogous  reaction  with  bromo- 
acetonitrile  proceeds  in  a  similar  manner.  As  the  quaternary  iodide 
is  also  obtained  by  the  action  of  methyl  iodide  on  methylanilinoaceto- 
nitrile,  it  is  hence  possible  to  convert  half  of  the  methyl  iodide 
into  iodoacetonitrile,  and,  by  employing  2  mols.  of  methyl  iodide  in 
the  reaction,  75%  of  the  methylanilinoacetonitrile  can  be  converted 
into  iodoacetonitrile. 

U  11  2 
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The  author  has  employed  iodoacetonitrile  for  the  preparation  of 
tertiary  bases  containing  the  cyanomethyl  group,  thus  : 

2R-NMe2  +  CHgl-CN  -  K-NMe^I  +  R-NMe-CHg-CN. 

In  the  case  of  tertiary  diamines,  three  different  compounds  may  be 
formed,  according  to  the  equations  : 

(1 )  NMe2-X-NMe2  +  CHgl-CN  =  NMe3T-X-NMe-CH2-CN. 

(2)  2NMe2-X-NMe2  +  2CH2I-CN  =  NMegl-X-NMegl 

+  CN-CH2-NMe-X-NMe-CH2-C]Sr. 

Phenyldmiethylcyanomethylammonium  iodide,  NPhMe2l*CH2'CN,  is 
a  white,  crystalline  powder,  m.  p.  100°  (decomp.).  -^-Tolyldimethyl- 
cyanomethylammonium  iodide,  m.  p.  100°  (decomp.),  on  heating  yields 
iodoacetonitrile,  jo-tolyltrimethylammonium  iodide,  and  methyl-ja- 
toluidinoacetonitrile.   Phenylmethy ley anomethylethylammonium  iodide, 

NPhMeEtl-CH2-CN, 
prepared   from   methylethylaniline   and    iodoacetonitrile,  is    a    white, 
crystalline  powder,  m.  p.  100^'  (decomp.).   On  heating,  it  undergoes  triple 
dissociation,  giving  (1)  NPhMeEt  +  CHgl-CN  j    (2)    NPhEfCHg'CN 
+  MeI,  and  (3)  NPhMe-CHg'CN  +  Etl. 

Ethylanilinoacetonitrile  and  methyl  iodide  give  phenyldimethylethyl- 
ammonium  iodide,  m.  p.  135°  (Glaus  and  Howitz,  Abstr.,  1884,  1005, 
give  126°).  Methylanilinoacetonitrile  and  ethyl  iodide  interact  only 
slowly,  with  formation  of  a  small  quantity  of  phenylmethyldiethyl- 
ammonium  iodide.     On  wiatming  methylcyanoethylaniline, 

NPhMe-CHMe-CN, 
with  methyl  iodide,  phenyltrimethylammonium  iodide  is  produced. 

By  condensing  iodoacetonitrile  with  dimethyltoluidine  and  with 
/)-bromodimethylaniline,  methyl-/>toluidinoacetonitrile  and  jo-bromo- 
phenylmethylaminoacetonitrile  respectively  are  obtained  much  more 
conveniently  than  by  the  method  previously  described  (this  vol,,  i,  625). 
Tj^-Iodophenylmethylaminoacetonitrile,  CgH^I'NMe'CHg'CN,  prepared 
from  iodoacetonitrile  and  p-iododiraethylaniline,  has  m.  p.  60° ;  in  the 
same  reaction  is  produced  i^-iodophenyltrimethylammoaium  iodide, 

CgH^I-NMesT, 
m.  p.  212°. 

ft-Naphthyhnethylami'iioacetoniirile,  CjQH7*NMe'CH2*CN,  prepared 
similarly  from  ^-uaphthyldimethylamine,  has  m.  p.  76°.  Thallyl- 
cwiinoacetonitrile,  OMe'CgNHg'CH^'CN,  prepared  from  methylthalline 
(Skraup,  Abstr.,  1886,  80),  forms  glistening  crystals,  m.  p.  68°. 
When  tetramethyldiaminodiphenylmethane  is  warmed  with  iodoaceto- 
nitrile, a  mixture  of  tetramethyldiaminodiphenylmethane  dimethiodide, 
the  methiodide  of  the  trimethylcyanomethyl  base, 

NMe3l-C6H4-CH2-CfiH4-NMe-CH2-CN, 
m.  p.  172 — 173°,  and  biscyanomeihyldimethyldiaminodiphenyl'metha7ie, 
OH2(C^;H4-NMe-CH2-CN)2,  m.  p.  107°,  is  produced.  The  latter,  which 
is  also  formed  by  the  interaction  of  iodoacetonitrile  and  8-dimethyl- 
diaminodiphenylmethane,  is  readily  hydrolysed  to  the  corresponding 
dicarhoxylic  aoid,  CH2(C(jH4*NMe*CH2'C02H)2,  sintering  at  122°,  m.  p. 
126°.  s-w-Dicyanotetramethylbenzidineis  more  conveniently  prepared 
from  iodoacetonitrile  and  tetramethylbenzidine  than  by  the  method 
previously  given  (this  vol.,  i,  625).  When  2  mols.  of  dimethylaniline 
are  warmed  with  1  mol.  of  iodoacetophenone,  there  are  formed  phenyl 
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trimethylammonium  iodide  and  methylanilinoacetophenone.  No  ap- 
preciable amount  of  the  by-product  obtained  by  Staedel  and  Siepermann 
(Abstr.,  1880,  639)  was  formed;  the  author  finds  this  to  consist  of 
diphenacylaniline,  NPh(CH2*COPh)2,  m.  p.  225°.  DimethylaDiliue 
with  iodoacetamide  (m.  p.  95°:  Henry,  Abstr.,  1885,  373,  erroneously 
gives  157°)  forms  an  additive  compound,  MPhMegl'CHg'CO-NHg^ 
m.  p.  149°.  J.  C.  C. 

Preparation  of  4-0hloro-2-aminophenol-5-8ulphonic  Acid. 
Farbenfabriken  vorm.  Friedr.  Bayer  k  Co.  (D.R.-P.  194935). — On 
sulphonating  4-chloro-2-acetylaminophenoI  and  hydrolysing  the  product, 
4-ch]oro-2-aminophenol-6-sulphonic  acid  is  formed,  but  when  4-chloro-l- 

hydroxybenzoxazole,    G^^(Ji<C^TT^^^    ^^    C^^jHgCK^^^C'OH,    is 

subjected  to  this  series  of  operations,  4-chloro-2-aminophenol-5- 
snlphonic  acid  is  obtained.  The  sulphonation  is  effected  with  sulphuric 
acid,  containing  10%  of  sulphur  trioxide,  and  the  hydrolysis  with  sodium 
hydroxide. 

The  new  chloroaminophenolsulphonic  acid  furnishes  a  diazo- 
derivative  crystallising  in  lustrous,  yellow  needles.  This  acid  is  also 
produced    by  successively  sulphonating  and  hydrolysing   4-chloro-l- 

methylbenzoxazole,  CgH3Cl<^>CMe.  G.  T.  M. 

Preparation  of  Aromatic  Hydroxy lated  Nitro -compounds. 
PviCHARD  WoLFFENSTEiN  and  O.  BoTERS  (D.R.-P.  194883). — The 
production  of  a  nitrophenol  has  hitherto  necessitated  the  preliminary 
introduction  of  a  hydroxyl  group  into  an  aromatic  nucleus,  a  process 
which  is  often  somewhat  difficult.  It  has  now  been  found  that  the 
hydroxylation  and  nitration  of  an  aromatic  hydrocarbon  may  be 
effected  simultaneously  by  the  joint  action  of  nitric  acid  and  mercury, 
or  a  mercury  compound.  A  mixture  of  benzene  (400  grams),  nitric 
acid  (6d0  grams,  D  r48),  and  mercuric  nitrate  (150  grams)  when 
heated  on  the  water-bath  yields  180  grams  of  picric  acid,  together  with 
a  certain  amount  of  nitrobenzene.  A  similar  experiment  with  double 
quantities  of  nitric  acid  furnished  picric  acid  (380  grams),  nitrobenzene 
(160  grams),  and  2  grams  of  o-nitrophenol. 

Naphthalene  treated  in  this  way  gives  rise  to  nitronaphthols  and 
nitronaphthalene ;  toluene  and  benzoic  acid  furnish  respectively 
trinitrocresol  and  nitrohydroxybenzoic  acid.  G.  T.  M. 

m-2-Xylenol.     Karl  Auwers  and  Tir.  von  Markovits  {Ber.,  1908, 

41,  2332 — 2340). — In  connexion  with  their  work  on  the  oxidation  of 

-jyj-  w-2-xylenol   to   tetramethyldiphenoquinone    (Abstr., 

y — V  1905,  i,  219),  the  authors  have  prepared  a  number  of 

■^^2\       yOH     new  derivatives. 

M.Q  5-N'itro-m-2-xylenol,  annexed  formula,  prepared  by 

treating  m-2-xylenol  with  nitric  acid  in  glacial  acetic 
acid  solution,  forms  compact,  colourless  prisms,  m.  p.  169 — 170°. 
6-N'itro80'm-2-xylenol  is  best  obtained  by  acidifying  a  mixture  of  the 
phenol  and  sodium  nitrite  in  dilute  alkaline  solution.  It  crystallisee 
from  benzene  in  yellow,  glassy  prisms  and  tablets,  m.  p.  170 — 171°. 
The  acetyl  derivative  is  a  yellow,  crystalline  powder,  m.  p.  84 — 86°, 
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5-Bro7no-m-2-xylenol,  formed  by  bromination  in  acetic  acid  solution, 
crystallises  in  long,  silky  needles,  m.  p.  79*5°.  4::5-Dibromo-m-2- 
xylenol,  obtained  by  brominating  xylenol  in  presence  of  a  trace  of 
iodine  or  iron,  forms  small,  colourless  needles,  m.  p.  86 — 87°.  By 
adding  xylenol  to  excess  of  bromine,  there  is  obtained  4:5:  Q-tribromo- 
ra.-2-xylenol,  colourless  needles,  m.  p.  200 — 201°.  [The  substance 
described  under  this  name  (Beilstein,  Ilandbuch,  3rd  Ed.,  2,  758)  is 
really  tribromo-jo-xylenol.]  4-Bromo-m-2-xylenol  is  prepared  by 
brominating  2-nitro-m-xylene  and  replacing  the  nitro-group  by 
hydroxyl.  4:-J^romo-2-7iitro-m-xylene,  prepared  by  adding  iron  powder 
to  a  cold  mixture  of  2'-nitro-m-xylene  and  bromine,  forms  shining 
needles,  m.  p.  70 — 71°.  On  reduction  with  zinc  dust  and  acetic  acid, 
diazotisation  of  the  resulting  base,  and  allowing  the  diazo-solution  to 
decompose  at  the  ordinary  temperature,  ^-hromo-Ta.-2-xylenol  is 
formed ;  this  crystallises  from  light  petroleum  in  colourless,  sl/ender 
needles,  m.  p.  60 — 61"5°  If  steam  is  led  into  the  above-mentioned 
diazo-solution,  4:-bromo-6-nitroso-m-2-xylenol  is  obtained ;  this  forms 
pale  yellow  needles,  m.  p.  190 — 192°.  4:-JV^itro-ioi-2-xylenol,  prepared 
from  4-nitro-m-2-xylidine  by  the  diazo-reaction,  has  m.  p.  99 — 100°. 

m.-2-Xylenol  methyl  ether,  prepared  by  the  use  of  methyl  sulphate, 
is  a  colourless  oil,  b.  p.  182°.  With  benzoyl  chloride  and  aluminium 
chloride,  it  yields  A-methoxy-S  :  5-dimethylbenzophenone,  m.  p.  44°,  which 
on  warming  with  aluminium  chloride  gives  4:-hydroxy-3  : 6-dimethyl- 
benzophenone,  colourless  plates,  m.  p.  141 — 142°. 

b-Benzeneazo-m-2-xylenol  forms  chrome-yellow  prisms  and  tablets, 
m.  p.  95—96°.  J.  C.  C. 

Phenolic  Ethers  containing  the  i/^-Allyl  Side-chain  -CMelCHg. 
III.  Hydroxytoluic  Series ;  Synthesis  of  Thymol.  IV. 
Vanillic,  Veratric,  and  Piperonylic  Series.  Auguste  Behal  and 
Marc  Tiffeneau  {Bull.  Socchim.,  1908,  [iv],  3,  729—732,  732—736). 
■ — A  continuation  of  work  on  the  synthesis  of  these  esters  (this  vol., 
i,  261).  Some  of  the  data  now  given  have  been  published  before 
(Abstr.,  1904,  i,  742 ;  1905,  i,  883).     Z-x^-Allyl-o-cresol, 

OH-CgHglVIe-CMelCHg, 
D=«  1-040,  n^  1-543,  b.  p.  220—225°,  obtained  by  the  action  of 
magnesium  methyl  iodide  on  methyl  o-hydroxytoluate  (m.  p. 
28—30°,  b.  p.  235°),  has  a  characteristic  thyme-like  odour,  gives 
a  green  coloration  with  ferric  chloride,  and  with  methyl  sulphate 
yields  the  corresponding  methyl  ether,  W  0-9901,  D^^  0-9830,  n^^  1-595, 
b.  p.  217 — 218°,  which,  on  reduction  with  sodium  in  alcohol,  furnishes 
an  iHothymyl  methyl  ether,  OMe-CgllgMe-CHMeg,  D*^  0-9559,  D''^  0-9430, 
n'il  1-50725,  b.  p.  210—213°.  The  latter  on  demethylation  with 
hydriodic  acid  gives  an  isothymol,  D"  0-9962,  b.  p.  228 — 230°,  which 
does  not  crystallise  when  cooled.  Methyl  m-hydroxytoluate,  D"  1*1629, 
D^^  1-147,  m.  p.  27-28°,  b.  p.  118— 122712  mm.,  238— 240°/760  mm., 
cannot  be  methylated  by  Graebe  and  Ullmann's  process  (Ber.,  1896, 
29,  824),  but  with  methyl  sulphate  or  iodide  gives  good  yields 
of  methyl  7n-methoxytoluate,  D'  1-1462,  b.  p.  259— 261°/760  mm., 
and  from  the  latter  by  the  action  of  magnesium  methyl  iodide  the 
tertiary  alcohol,  OMe-C^^HgMe-CMeg-OH,  D"  1-0448,  b.  p.   129—130°/ 
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11  mm.,  is  obtained  as  a  liquid,  which,  on  distillation  under 
atmospheric  pressure,  undergoes  partial  dehydration,  yielding 
3-methoxy-l-methyl-4:'il/-albjlbenzene,  D*^  0-9835,  b.  p.  216—219°.  The 
latter  can  be  prepared  by  heating  the  alcohol  at  100°  with  acetic 
anhydride,  a  crystalline  polymeride,  W  1*0468,  m.  p.  56°,  b.  p. 
215 — 223°/13  mm.,  being  formed  simultaneously.  3-Methoxy-l- 
methyl-4-i/^-allylbenzene  on  reduction  with  sodium  in  alcohol  yields 
the  methyl  ether  of  thymol,  which,  on  demethylation  by  hydriodic 
acid,  or,  better,  with  a  mixture  of  hydrobromic  and  acetic  acids,  gives 
thymol. 

Vanillyldwiethylcarhinol,  OMe* C^,H3(0H) •  CMeg* OH 
(OMe  :  OH  :  CMeg-OH  =  3:4:1), 
m.  p.  55°  b.  p.  165°/10  mm.,  obtained  by  the  action  of  magnesium 
methyl  iodide  on  ethyl  vanillate,  together  with  a  dimeride,  m.  p.  174°, 
of  j/^-eugenol,  furnishes,  on  distillation  at  atmospheric  pressure,  a  poor 
yield  of  ,/^-eugenol,  OMe-C^,H3(OH)-CMe:CH2  (Abstr.,  1904,  i,  742), 
m.  p.  20°.  The  latter  cannot  be  prepared  directly  by  the  action  of 
magnesium  methyl  iodide  on  ethyl  vanillate  ;  it  yields  a  crystalline 
benzoyl  derivative,  m.  p.  58 — 59°. 

Yeratryldimethylcarbinol,  CgH3(OMe)2-CMe2-OH  (loc.  cit.),  m.  p.  78°, 
b.  p.  140°/7  mm.,  155°/13  mm.,  crystallises  from  light  petroleum,  and,  on 
distillation  under  atmospheric  pressure,  furnishes  i/^-methyleugenol, 
C(;H3(OMe)2-CMe:CH2,  D^"  1-045,  m.  p.  36  (loc.  cit). 

,/.-Safrole(l-i/^-allyl-3:4-catecholmethyleneether),Dn-1338,D^n-1198, 
<  1-5619,  b.  p.  135°/20  mm.,  233— 239°/760  mm.  {loc.  cit.),  obtained 
by  the  action  of  magnesium  methyl  iodide  on  methyl  piperonylate,  on 
reduction  yields  l-isopropyl-3  :  4-catechol  methylene  ether,  D**  1-0935, 
«}f  1-52315,  b.  p.  225—230°  (Abstr.,  1905,  i,  883),  and,  on  oxidation 
with  iodine  and  excess  of  yellow  mercuric  oxide,  piperonylacetone, 
CH2:02:C<5H3-CH2Ac,  DM-2197,D-- 1-2035,  w^^  154502,  b.  p.  163°/ 
16  mm.,  282— 285°/760  mm.  (compare  Wallach,  Abstr.,  1904,  i,  754); 
the  semicarhazone  of  this  has  m.  p.  159 — 160°.  i/^-Safrole  iodohydrin, 
on  treatment  with  potassium  hydroxide,  yields  an  ethylene  oxide, 
b.  p.  150 — 155°/15  mm.,  which,  on  distillation  under  reduced  pressure, 
yields  3  : 4-methylenedioxyhydratropaldehyde,  b.  p.  157 — 158°/ 
16  mm.,  W  1-221  (compare  Bougault,  Abstr.,  1901,  i,  721) ;  this  yields 
a  semicarhazone,  of  which  the  portion  readily  soluble  in  benzene 
has  m.  p.  156°,  and  that  slightly  soluble  in  the  solvent,  m.  p.  158°. 

T.  A.  H. 

Derivatives  of  jo-Nitrophenyl  Mercaptan.  Emil  Feomm  and 
J.  WiTTMANN  (i?er., -1908,  41,  2264—2273.  Compare  Abstr.,  1906,  i, 
656). — To  obtain  further  insight  into  the  nature  of  the  solution  of 
sulphur  in  alkali  hydroxides,  the  action  of  jo-chloronitrobenzene  was 
studied,  as  this  compound  gives  jo-nitrophenyl  mercaptan  with 
potassium  hydrosulphide  (Willgerodt,  Abstr.,  1885,  519).  The 
expected  jt?-nitrophenylsulphoxide  was,  however,  not  obtained,  but  the 
interaction  leads  to  the  formation  of  sodium  jo-nitrophenoxide, 
4  : 4'-dinitrodiphenyl  disulphide  (Willgerodt,  loc.  cit.),  nitroamino- 
diphenyl  sulphide  (Kehrmann  and  Bauer,  Abstr.,  1897,  i,  27), 
4  : 4'-dinitrodiphenyl  sulphide  (Nietzki  and  Bothof,  Abstr.,    1895,  i, 
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132),  and  the  ^  :  i' -dinitrodiphenyl  ether  of  ^?-azoplienyl  mercaptan, 
N2(CgH4'S*C,.H4*N02)2,  m.  p.  164°,  which  crystallises  in  golden-yellow 
needles  from  glacial  acetic  acid.  Its  constitution  was  determined 
by  its  conversion  into  thioaniline  on  reduction  with  tin  and  hydro- 
chloric acid. 

It  has  recently  been  shown  that  disulphides  containing  the  group- 
ing -C-S*S-C-  lose  sulphur  on  treatment  with  alkalis,  water,  or 
amines  (Abstr.,  1906,  loc.  cit.),  but  little  is  known  at  present  of  the 
action  of  alkalis  on  aromatic  disulphides.  The  dinitrodiphenyl 
disulphide  gives  with  alcoholic  sodium  hydroxide  the  sodium  salt  of 
jo-nitrophenyl  mercaptan  and  an  insoluble  compound,  C2tH2rP4^3^2^' 
which  sinters  at  130°  and  has  m.  p.  158°.  As  this  is  evidently  not  a 
direct  product  of  the  hydrolysis,  the  experiment  was  repeated  with 
excess  of  benzyl  chloride,  when  the  benzyl  ether  of  the  mercaptan 
(m.  p.  123°  Kulenkampff,  Biss.f  Freiburg,  1906)  and  benzoic  acid 
were  obtained.  When  less  alkali  and  benzyl  chloride  are  used, 
in  addition  to  the  above  ether,  ^-nitrobenzenesulphinate  is  isolated, 
as  well  as  a  little  nitrobenzene,  showing  that  the  hydrolysis  proceeds 
on  the  same  lines  as  that  of  phenyl  disulphide  (Schiller  and  Otto,  this 
Journ.,  1877,  i,  463).     The  equation 

2S2(C,H4-N02)2  +  4K0H  =  3N02-  CgH^-SK  +  NOa'CgH^-SOgK  +  2H2O 
is  held  not  to  explain  the  change ;  the  first  products  are  supposed  to 
be  mercaptan  and  the  hypothetical  compound,  N02'OgH4*SOH,  which 
acts  as  an  oxidising  agent. 

Dinitrodiphenyl  disulphide  and  ammonia,  when  heated  in  a  closed 
tube,  give  nitroaminodiphenyl  sulphide ;  this  compound  is  not  formed 
when  the  corresponding  monosulphide  is  treated  in  a  similar  manner. 

4  :  i' -Dinitrodiphenylsulphone,  CigHgO^NgS,  prepared  by  oxidising  the 
sulphide  with  potassium  dichromate  and  sulphuric  acid,  crystallises  from 
glacial  acetic  acid ;  m.  p.  282°.  The  corresponding  o^mmno-derivative, 
^12^12^2-^2^'  forms  white  leaflets,  m.  p.  174°;  its  diacetate, 

white  needles,  m.  p.  280°. 

^-Nitrophenylhenzylsulphone,  Q^^J^^O^^,  has  m.  p.  169°  (Kulen- 
kampff, loc.  cit.,  gives  149°).  When  heated  with  methyl  iodide  and 
alcoholic  sodium  hydroxide,  ^-phenijlisopropylnitrophenylsulphone, 
NOa-CgH^-SOg-CPhMeg,  is  formed,  m.  p.  169°. 

The  mercaptal,  Cj^Hj^O^NgSg,  prepared  from  acetone  and  p-nitro- 
phenyl  mercaptan,  forms  white  needles,  m.  p.  122°.  By  reducing  the 
mercaptal  from  benzaldehyde  and  jo-nitrophenyl  mercaptan  (Blanksma, 
Abstr.,  1902,  i,  282),  the  corresponding  diamino-mercaptal  dihydro- 
chloride,  C19H20N2CI2S2,  is  obtained.  The  mercaptal,  CjgHjgOgNgSg, 
from  jonitrobenzaldehyde  forms  white  needles,  m.  p.  166°,  and  on 
reduction  gives  the  triamino -mercaptal  trihydrochloride,  CigHggNgClgSg ; 
the  triacetate,  C^gllggOgNgSg,  has  m.  p.  241°. 

Nitrophenylmethanehisnitrophenylsulphone, 

N0,-C,U,-GH(S02-0„H,-N0,)„ 
prepared  from  the  trinitro-mercaptal  by  oxidation,  forms  light  yellow 
leaflets,    m.     p.     235°.      jo-Nitrophenylthioglycine    (Fried  lander    and 
Slubek,  this  vol.,  i,  525)  is  formed  by  the  interaction  of  monochloro- 
acetic  acid  and  />-nitrophenyl  mercaptan.  W".  Ji. 
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Arylsulphonated  Acetonitriles.  Action  of  Alkyl  Haloids 
on  Arylsulphon-ethenylamidoximes  and  -thioacetamides. 
Julius  Troger  and  Bernhard  Lindner  (,/.  pr.  Chem.,  1908,  [ii],  78, 
1 — 20.  Compare  Abstr.,  1905,  i,  336). — The  crystalline  arylsulphon- 
acetonifcriles,  SOgR'CHg'CN,  described  by  Troger  and  Hille  {Joe.  cit.)y 
are  sparingly  soluble  in  water,  but  dissolve  readily  in  aqueous  alkalis, 
forming  metallic  derivatives  analogous  to  those  of  ethyl  cyanoacetate 
and  benzyl  cyanide.  Troger  and  Yesterling  (Abstr.,  1905,  i,  870) 
found  that  the  action  of  alkyl  haloids  on  the  sodioarylsulphonaceto- 
nitriles  leads  to  the  formation  of  dialkyl  derivatives,  SOoR'Olil'g'ClSr, 
which  are  even  more  stable  towards  hydrolysing  agents,  and  form 
thioacetamides  and  amidoximes  by  addition  of  hydrogen  sulphide  and 
hydroxylamine  (Troger  and  Volkmer,  Abstr.,  1905,  i,  356)  with 
greater  difficulty,  than  the  parent  nitriles.  As  the  arylsulphonthio- 
acetamides  are  readily  soluble,  whereas  the  corresponding  acetamides 
are  insoluble,  in  aqueous  alkalis,  it  is  considered  that  the  thioacet- 
amides  react  in  the  i/^-form,  S02Tl*CH2*C(NH)*SH ;  this  is  in  agree- 
ment with  the  formation  of  benzyl  sulphide  by  the  action  of  benzyl 
chloride  on  the  sodium  salts  of  the  arylsulphonthioacetamides, 

S02ll-CH2-C(NH)-SNa, 
the  benzyl  ether,  S02K'CH2-C(]SrH)-S-CH2Ph,  being^ considered  to  be 
formed  intermediately.  Similarly,  it  is  probable  that  the  alkali  salts 
of  the  amidoximes  have  the  constitution  S02R*CH2'C(NH2)I]Sr'OM'. 
The  present  work  was  undertaken  to  determine  in  how  far  the 
arylsulphonthioacetamides  and  arylsulphonethenylamidoximes  are 
capable  of  forming  salts  and  ethers. 

It  is  found  that  the  amidoximes  form  stable  salts  only  when  the 
aryi  nucleus  contains  a  negative  substituting  group  ;  if  this  is  not  the 
case,  the  alkali  salt  is  readily  hydrolysed,  so  that  only  mixtures  of  the 
salt  and  the  free  amidoxime  can  be  obtained.  The  basic  nature  of 
the  amidoxime  group  is  shown  by  the  solubility  of  the  substances  in 
mineral  acids,  and  by  the  formation  of  acetyl  derivatives.  Whilst 
pure  sodium  salts  are  obtained  only  in  certain  cases,  all  the  amidoximes 
studied  form  benzyl  and  methyl  ethers  containing  the  grouping  IN'OE,. 
The  arylsulphonthioacetamides,  on  the  other  hand,  readily  form  stable 
sodium  salts,  but  these  on  treatment  with  benzyl  chloride  react,  forming 
benzyl  sulphide  and  not  ethers  of  the  thioacetamides. 

The  sodium  salt  of  f>-bromophenylsulphonethenylamidoxime, 
CgH4Br-S02-CH2-C(NH2):N-ONa, 
forms  a  yellowish-red,  voluminous  precipitate. 

The  following  benzyl  ethers  of  arylsulphonethenylamidoximes, 
S02R-CH2-C(NH2):N-0-CH2Ph, 
are  described.     The  temperatures  are  melting  points. 

It  =  Ph:  white  leaflets,  114°;  R^p-C^^fi\'.  white  needles,  114°; 
Il=;?-C6H4Br:  white  needles,  132—133°;  Il=^-CoH4l:  white 
needles,  165°  ;  E-=jt)-CgH4Me  :  white  prisms,  93°;  R  =  a-G^^B.>^ '.  white 
leaflets,  162°;  R  =  p-O^^R^:  white  leaflets,  129°;  K  =  o-OgH^-OMe  : 
white  needles,  m.  p.  94°;  R=j(?-CgH4-0Et  :  needles,  130°. 

The  methyl  ethers,  S02B-CH2-(J(NH2):N-OMe,  'R  =  a-Q^^VL^\  white 
crystals,  m.  p.  137°,  and  V^  =  (i-G^^^',  yellow,  sandy  powder,  m.  p. 
159°  (slight  decomp.),  were  prepared. 
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The  following  acetyl  derivatives,  S02K-CH2-C(]SrHAc):N-OR',  are 
described. 

R^p-CgH^-OEt,  K'  =  CH2Ph:  white  needles,  m.  p.  115°;  R  = 
^^-C^jH^Br,  E'  =  H:  quadratic  crystals,  m.  p.  193°  (decomp.)  ;  R  = 
jo-CjH^Me,  R'  =  H  :  white  needles,  m.  p.  186°. 

The  sodium  salts  of  phenylsulphonthioacetamide,  CgHg02NS2Na, 
/)-tolylsulphonthioacetamide,  C9H^Q02NS2Na,  and  ^-naphthylsulphon- 
thioacetamide,  CjgH^oOgNSgNa,  were  analysed.  G.  Y. 

Acidity  of  the  Different  Phenolsulphonic  Acids.  Julius 
Obermiller  {Zeitsch.  anorg.  Chem.^  1908,  69,  79 — 81). — According 
to  Ley  and  Erler  (compare  this  vol.,  i,  177),  the  acidity  of  the 
phenolic  hydrogen  atom  of  phenol-o-sulphonic  acid  is  weaker  than  that 
of  the  phenolic  hydrogen  of  the  para-acid,  and  this  is  supposed  to  be  in 
agreement  with  O.stwald's  acidity  rule  for  aromatic  dicarboxylic  acids. 
The  author  points  out  that  it  is  doubtful  whether  the  para-position  is 
further  removed  than  the  meta-  from  the  ortho-position. 

The  dimagnesium  salt  of  phenol-o-sulphonic  acid  is  hydrolysed  to  a 
much  smaller  extent  that  the  corresponding  salt  of  the  para-acid,  and 
this,  in  opposition  to  Ley  and  Erler,  indicates  that  phenolic  hydrogen 
in  the  ortho-position  is  the  more  strongly  acidic.  The  greater 
tendency  of  the  copper  salt  of  the  ortho-acid  to  form  basic  salts 
cannot  be  explained  by  the  weaker  acidity  of  the  acid.  The  author's 
observations  on  the  lead  salts  indicate  that  their  tendency  to  yield 
basic  salts  increases  with  increasing  acidity.  In  respect  of  this 
property,  phenol-o-sulphonic  acid  is  intermediate  between  the  para-acid 
and  the  2  :  4-disulphonic  acid.  H.  M.  D. 


Condensation  of  Nitromalonaldehyde  with  Acetonyl- 
acetone.  I.  William  J.  Hale  and  Charles  A.  Robertson  {Amer. 
Chem.  J.,  1908,  39,  680— 696).— Hill  and  Hale  (Abstr.,  1905,  i,  200) 
have  shown  that  the  sodium  derivative  of  nitromalonaldehyde  reacts 
with  benzyl  methyl  ketone  with  formation  of  5-nitro-2-hydroxydi- 
phenyl.  It  was  therefore  expected  that  nitromalonaldehyde  (2  mols.) 
would  condense  with  ace  tony  lacetone  (1  mol.)  to  form  a  derivative  of 
benzyl  methyl  ketone,  and  that  the  latter  would  react  with  a  second 
mol.  of  the  aldehyde  with  production  of  a  diphenyl  derivative.  The 
present  paper  gives  an  account  of  a  study  of  these  reactions. 

When  a  mixture  of  nitromalonaldehyde  (2  mols.),  acetonylacetone 
(1  mol.),  and  sodium  hydroxide  (l-  mol.)  was  treated  with  carbon 
dioxide,  a  small  quantity  (17%  of  the  theoretical)  of  4-nitro-2-acetonyl- 
phenol  separated,  instead  of  the  expected  diphenyl  compound.  On 
acidifying  the  mother  liquor  with  hydrochloric  acid,  a  larger  quantity 
(about  65%)  of  a  light  yellow,  crystalline  substance  was  obtained,  the 
description  of  which  is  reserved  for  a  future  paper. 

4-mtro-2-ace(onylphenol,  COMe-CH2-C(,H3(N02)-OH,  m.  p.  1885° 
(corr.),  forms  needles  or  prisms ;  its  sodium  salt  crystallises  with 
2H2O.  The  methyl  ether  has  m.  p.  60°  (corr.),  the  ethyl  ether,  70'5° 
(coir.),  and  the  oxime,  146°  (corr.).  When  the  methyl  ether  is 
oxidised  with    potassium   permanganate,    methyl    5-nitrosalicylate   is 
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produced,  showing  that  the  acetonyl  group  is  in  the  ortho-position  tp 
the  hydroxy!  group.  4  :Q-I)inii7'0'2-acetonylphenol,  m.  p.  121°  (corr.), 
crystallises  in  lustrous  plates;  its  ethyl  ether^  m.  p.  118*5°  (corr.), 
forms  small,  colourless  prisms. 

When  4-nitro-2-acetonylphenol  is  treated  with  nitromalonaldehyde 
in  presence  of  a  large  excess  of  sodium  hydroxide,  3  : 3'-dinitro- 
6:6'-dihydroxydiphenyl,  N02-C(.H3(OH)-C6H3(OH)-N02,  m.  p.  301° 
(corr.),  is  produced,  and  crystallises  in  small,  colourless  needles.  Its 
dimethyl  ether,  m.  p.  264°  (corr.),  and  diethyl  ether,  m.  p.  271°  (corr.), 
crystallise  in  needles.  The  mono-ethyl  ether,  m.  p.  224°  (corr.), 
obtained  by  the  condensation  of  4-nitro-2-acetonylphenyl  ethyl  ether 
with  the  sodium  derivative  of  nitromalonaldehyde,  forms  silky  needles. 
3  :  ?>'-Diamino-^  :  ^'-dihydroxydifhenyl  is  readily  obtained  by  reducing 
the  dinitro-compound  with  tin  and  hydrochloric  acid ;  its  hydro- 
chloride forms  long,  colourless  prisms.  On  oxidation  with  chromic 
acid,  the  diamino-compound  is  converted  into  diquinone,  m.  p.  192° 
(corr.)  (compare  Barth  and  Schreder,  Abstr.,  1885,  521).  E.  G. 

Constitution  of  Thianthren  [Diphenylene  Disulphide]. 
J.  J.  B.  Deuss  {Ber.,  1908,  41,  2329— 2331).— The  ortho-position  of  the 

sulphur  atoms    in  diphenylene   disulphide,    CgH^^^^CgH^   (Graebe, 

Abstr.,  1874,  469;  1876,  i,  578),  has  been  indicated  by  the  work  of 
Jacobson  and  Ney  (Abstr.,  1889,  771)  and  of  Kratt't  and  Lyons 
(Abstr.,  1896,  i,  297),  whilst  Genvresse  (Abstr.,  1897,  i,  514)  con- 
sidered that  the  sulphur  atoms  were  in  the  meta- position  to  each 
other.  The  author  has  treated  diphenylene  disulphone  with  phosphorus 
pentachloride,  a  reaction  which  proceeds  thus  : 

The  products  were  benzene-o-disulphonyl  chloride  and  o-dichlorobenzene, 
thus  proving  the  ortho-position  of  the  sulphur  atoms  in  diphenylene 
disulphide.  J.  C.  C. 

Preparation  of  Carbamates  of  2  :  6-Dialkyloxyphenols. 
Basler  Chemische  Fabrik  (D.K.-P.  194034). — The  carbamates  of 
the  2  :  6-dialkyloxyphenols  (pyrogallol  1  :  3-dialkyl  ethers)  are  prepared 
by  the  following  series  of  operations :  (1)  condensation  of  carbonyl 
chloride  with  either  of  these  ethers  in  the  presence  of  a  tertiary  base, 
such  as  pyridine  or  dimethylaniline,  or  with  sodium  salts  alone ; 
(2)  treatment  of  these  intermediate  products  with  dry  ammonia. 

2  :  Q-Dimethoxy phenyl  carbamate,  CgH3(OMe)2*0'CO*NH2,  is  a  white 
mass  melting  at  148—152°.  G.  T.  M. 

Three  New  Primary  Alcohols  Resulting  from  the  Condensa- 
tion of  Sodium  Benzyloxide  with  Propyl,  Butyl,  and  isoAmyl 
Alcohols.  Marcel  Guerbet  [Comjot.  rend.,  1908,  146,  1405—1407). 
— The  author  has  continued  his  work  on  the  action  of  alcohols  on 
sodium  benzyloxide  (this  vol.,  i,  162).  The  alcohol  already  obtained 
from  n-propyl  alcohol  has  been  proved  to  be  y-phenyli&ohutyl  alcohol, 
CHgPh-CHMe-CHg-OH.    It  is  a  colourless,  oily  liquid,  b.  p.  244—246° 
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(corr.),  D^''  0*9841,  with  an  odour  recalling  that  of  lilac.  The  phenyl- 
carbamate  forms  colourless  needles,  m.  p.  62 — 63°,  and  the  acetate 
is  a  colourless  liquid,  b.  p.  260 — 262°  (corr.).  On  oxidation,  the 
alcohol  gives  yS-phenyh*sobutyric  acid.  When  sodium  benzyloxide  is 
condensed  with  n-butyl  alcohol,  there  is  formed  f^-henzyl-n-hutyl  alcohol ^ 
CgHg'CHg'CHEt'CHg'OH,  a  colourless,  oily  liquid  with  an  odour 
resembling  that  of  phenylisobutyl  alcohol ;  it  has  b.  p.  258 — 261° 
(corr.)  and  D^"  09780.  The  acetate  has  b.  p.  275—276°  (corr.).  On 
oxidation,  the  alcohol  furnishes  a-benzyl-n-butyric  acid.  The  constitu- 
tion of  the  benzylamyl  alcohol  prepared  from  rsoamyl  alcohol  has  not 
yet  been  established,  but  from  analogy  it  is  probably  fthenzylhohutyl- 
carhinol,  CH2Ph-CH(C3H7)-CH2'OH.  It  is  a  colourless,  oily  liquid, 
b.  p.  272—274°  (corr.),  Df  0-9687.  The  acetate  has  b.  p.  279—281° 
(corr.).  On  oxidation,  the  alcohol  yields  henzylvaleric  acid^  Q^^^^O^^ 
a  colourless,  oily  liquid  with  an  odour  of  valerian,  b.  p.  305- — 308° 
(corr.).  The  potassium,  barium,  and  silver  salts  are  described.  The 
ethyl  ester  has  a  strong,  fruity  odour ;  it  has  b.  p.  274 — 276°.  The 
chloride  has  b.  p.  156 — 158°/22  mm.  (corr.),  and  the  amide  has  m.  p. 
94—95°.  J.  C.  C. 

Reduction  with  Platinum  and  Hydrogen.  II.  Dihydro 
cholesterol.  Richard  Willstatter  and  Erwin  W.  Mayer  (J5er., 
1908,  41,  2199—2203.  Compare  this  vol.,  i,  383  ;  Windaus,  Abstr., 
1907,  i,  610). — Cholesterol  is  reduced  when  hydrogen  is  passed  through 
an  ethereal  solution  of  the  substance  containing  platinum-black  in 
suspension,  yielding  dihydrocholesterol  (cholestanol),  Co^H^^O,  identical 
with  the  y3-cholestanol  obtained  by  Diels  and  Abderhalden  (Abstr.,  1906, 
i,  272)  from  cholestenone.  This  fact  confirms  the  view  of  Diels  and 
Linn  (this  vol.,  i,  164)  that  cholesterol  and  cholestenone  contain  the 
same  ring  complex.  It  follows  from  the  values  obtained  for  the  rate 
of  esterification  of  cholesterol  and  its  dihydro-derivative  that  these 
compounds  are  secondary  alcohols ;  further,  as  is  to  be  expected,  the 
absolute  initial  velocity  of  esterification  of  the  saturated  compound  is 
greater  than  that  of  the  unsaturated  compound. 

Dihydrocholesterol  crystallises  from  light  petroleum  or  acetone  in 
prisms,  m.  p.  141*5 — 142°  (corr.),  and  from  dilute  alcohol  with  IHgO  in 
six-sided  leaflets,  which  soften  at  120°.  The  anhydrous  substance  in 
ether  gives  [ajr;  -f  28*8°.  At  18°,  100  parts  of  alcohol  dissolve  1*60 
parts  of  cholestanol  and  2*28  parts  of  cholesterol. 

GJwlestanyl  acetate,  CggH^oOg,  obtained  by  acting  on  the  alcohol  with 
acetic  anhydride,  crystallises  in  glittering  prisms,  m.  p.  110*5 — 111° 
(corr.).  W.  H.  G. 

Connexion  of  Cholesterol  and  Cholic  Acid  with  Camphor 
and  Turpentine  Oil.  Hugo  Schrotter  and  Kichard  Weitzenbock 
(Afonatsh.,  1908,  29,  395—398). — It  was  shown  recently  (this  vol.,  i, 
532)  that,  when  treated  with  concentrated  sulphuric  acid  and  mercury 
and  thereafter  with  nitric  acid,  cholesterol  and  cholic  acid  yield  rhizo- 
cholic  acid,  which  was  considered  to  be  hydroxyc?/c/opentadienetri- 
carboxylic  acid.  As  this  points  to  a  relationship  between  cholesterol 
and  cholic  acid,  on  the  one  hand,  and,  on  the  other,  the  terpenes,  which 
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give  analogously-constituted  oxidation  products,  it  was  of  importance 
to  prepare  rhizocholic  acid  in  larger  quantities  and  to  establish  its 
constitution.  It  is  now  found  that  rhizocholic  acid  is  formed  in  small 
yields  when  camphor  and  turpentine  oil  are  treated  in  the  same  manner 
as  cholesterol  with  sulphuric  acid  and  mercury  and  then  with  nitric 
acid.  Apart  from  the  question  as  to  the  correctness  of  the  constitution 
suggested  for  rhizocholic  acid,  these  results  show  that  cholesterol  and 
cholic  acid  are  genetically  related  to  camphor  and  turpentine  oil,  and 
must  therefore  belong  to  the  terpene  group.  Thus,  for  the  first 
time,  is  demonstrated  the  presence  of  a  member  of  the  terpene 
group  amongst  the  degradation  products  of  the  animal  organism. 

G.  Y. 

Ergosterol  and  Fongisterol.  Charles  Tanret  {Compt.  rend., 
1908,  147,  75 — 77). — Ergosterol  is  accompanied  in  spurred  rye  by  a 
very  similar  crystalline  substance,  which  also  seems  to  exist  in  other 
fungi,  and  which  the  author  designates  fongisterol.  The  so-called 
ergosterol  (Abstr.,  1889,  407),  having  [ajo  -  114°,  contains  one-ninth 
its  weight  of  the  new  compound.  Separation  is  effected  by  repeated 
recrystallisation  from  ether,  ergosterol  being  the  less  soluble.  Pure 
ergosterol,  Q^^^H^^O, 13.^0,  is  not  efflorescent,  and  is  completely 
dehydrated  only  at  105°,  but  the  anhydrous  substance  quickly  absorbs 
water  from  moist  air.  It  crystallises  from  alcohol  in  wide,  monoclinic 
lamellae,  and  from  ether  in  monoclinic  needles.  It  has  m.  p.  165°  (on 
Maquenne  block),  [aj^  -126°  (in  chloroform),  -105-5°  (in  ether). 
The  acetate  has  [ajo  -  91 '8°  and  m.  p.  180-5°;  the  formate,  [a ]d  -97-9° 
and  m.  p.  161*5°. 

Fongisterol,  (^c^^^^qO,H^O,  is  a  lower  homologue  of  ergosterol;  it  has  a 
similar  crystalline  form,  and  is  not  efflorescent.  It  is  dehydrated  by 
chloroform,  giving  a  milky  liquid,  but,  when  almost  anhydrous,  dissolves 
in  10  parts  of  this  solvent  at  20°.  It  has  m.  p.  144°  (on  Maquenne 
block),  [a]D  -22-4°  (in  chloroform  containing  2%  of  alcohol),  -12-9° 
(in  ether).  The  acetate  has  m.  p.  158*5°,  [ajc  —15*9°  (in  chloroform), 
-  10-8°  (in  ether).  The  reactions  with  sulphuric  acid  and  chloroform 
and  with  fuming  nitric  acid,  previously  indicated  to  distinguish  ergo- 
sterol from  cholesterol,  serve  to  differentiate  the  latter  from 
fongisterol. 

When  a  particle  of  fongisterol  is  thrown  on  a  few  drops  of  90% 
sulphuric  acid,  the  latter  acquires  a  ruby-red  colour  in  a  few  seconds, 
which,  after  some  minutes,  changes  into  a  reddish-violet.  With  ergo- 
sterol, a  dirty  red  colour  only  appears  at  the  end  of  one  minute. 

Ergosterol  and  fongisterol  seem  to  be  widely  distributed.  The 
cholesterols  described  by  Gerard  (Abstr.,  1892,  1294;  1896,  i,  21  ; 
1898,  i,  549)  as  beloliging  to  the  ergosterol  group,  probably  consist  of 
a  mixture  of  these  two  compounds.  E.  H. 

Unsaponifiable  Ingredients  of  Cocoa-Butter  and  their 
Detection  in  Butter.  Hermann  Matthes  and  Edwin  Ackermann 
{Ber.,  1908,  41,  2000— 2001).— The  ethereal  extract  of  cocoa-butter 
hydrolysed  by  alcoholic  potassium  hydroxide  contains,  in  addition  to 
ordinary  phytosterol,  a  second  alcohol,  which  gives  the   same  colour 
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reactions  as  phytosterol,  but  differs  from  it  in  taking  up  2  mols.  of 
bromine  and  in  forming  a  sparingly  soluble  tetrahromophytosteryl 
acetate,  CgjU^^OgBr^,  m.  p.  180 — 183°  (decomp.).  As  butter  contains 
only  cholesterol,  which  does  not  form  a  tetrabromo-acetate,  the  authors 
are  studying  the  practical  application  of  the  reaction  to  the  detection 
of  cocoa-fat  in  butter.  Other  fats  of  vegetable  and  of  animal  origin 
are  being  examined,  in  the  hope  that  the  reaction  will  differentiate 
between  the  two  classes  of  fats.  C.  S. 

Abnormal  Products  of  the  Fission  of  c?/cZoHexanecarboxylic 
Acid.  NicoLAi  D.  Zelinsky  and  J.  Gutt  {Ber.^  1908,  41, 
2074 — 2076). — Whilst  the  corresponding  hydrocarbons  are  readily 
obtained  from  aromatic  and  aliphatic  acids  by  distillation  of  the 
calcium  or  barium  salts  with  lime  or  soda-lime,  such  reactions  are 
found  in  the  cz/cZohexane  series  to  be  accompanied  by  far-reaching  com- 
plications. When  distilled  with  sodium  methoxide  (Mai,  Abstr., 
1889,  1126),  barium  c?/cZohexanecarboxylate  yields  a  mixture  of  cyclo- 
hexadiene  with  smaller  amounts  of  cj/c^ohexene,  together  with  dihydro- 
toluene,  whereas,  when  heated  with  zinc  chloride,  cyc^ohexanecarboxylic 
acid  is  converted  chiefly  into  methylc?/c^opentane.  It  is  shown  that 
Einhorn's  supposed  methylcycZohexane,  prepared  by  heating  1-methyl- 
cyc/ohexane-3-carboxylic  acid  with  zinc  chloride  (Abstr.,  1898,  i,  407), 
is  a  mixture  of  that  substance  with  an  isomerisation  product,  probably 
dimethylcT/cZopentane.  G.  Y.  • 

Characteristic  Reaction  of  Anthranilic  Acid.  Bronislaw 
Pawlewski  {Ber.,  1908,  41,  2353—2354.  Compare  Suida,  this  vol.,  i, 
523). — For  the  identification  of  anthranilic  acid,  Mohr  and  Kohler 
recommend  its  conversion  into  acetylanthranil  (Abstr.,  1907,  i,  414). 
A  still  simpler  method  is  now  based  on  the  formation  of  the  character- 
istic additive  compound  of  anthranilic  acid  and  ^>dimethylaminobenz- 
aldehyde,  C02H-C6H4-NH2,CHO-CgH4-NMe2,  which  is  formed  when 
the  components  are  ground  together  and  moistened  with  water  or 
alcohol,  or  boiled  with  aqueous  alcohol  or  benzene.  If  gently 
heated  with  aqueous  alcohol  or  benzene,  the  acid  and  aldehyde  form  a 
yellow  solution,  which  gradually  deposits  the  red  additive  compound. 
This  crystallises  in  needles,  m.  p.  180 — 182°,  is  decomposed  partially 
on  recrystallisation,  or  completely  by  ammonia,  alkalis,  alkali 
carbonates,  or  acids,  and  when  treated  with  acetic  anhydride  yields 
iV^-acetylanthranilic  acid,  m.  p.  180—181°.  G.  Y. 

Preparation  of  Alkylaminoalkyl  /?-Aminobenzoates.  Farb- 
WERKE  voRM.  Meister  Lucius  k-  BrUning  (D.lv.-P.  194748.  Compare 
Abstr.,  1907,  i,  923). — Chloroethyl  4taminohenzoate,  white  needles, 
m.  p.  86 — 87°,  obtained  either  by  reducing  chloroethyl  i-nitrobenzoate, 
needles,  m.  p.  56°,  or  by  treating  4-aminobenzoic  acid  with  ethylene- 
chlorohydrin,  furnishes  diethylaminoethyl  ^-aminoheyizoatet 

NHg-Cell^-COg-CgH^-NEtg, 
m.  p.  51°,  hydrochloride,  m.  p.  156°,  on  heating  with  diethylamine  at 
110°.     Chloroisopropyl   4t~aminohenzoate,    needles,    69°,    hydrochloride, 
leaflets,  m.  p.  186°,  obtained  from  chloroisop-ojyyl  ^-nitrohenzoale,  brown 
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oil,  b.  p.  195 — 196°/ 17  mm.,  gives  rise  to  piperidylhopropyl  i-amino- 
benzoaie,  m.  p.  82°,  on  heating  with  piperidine  at  120°. 

A  similar  series  of  esters  was  obtained  from  jt?-nitrobenzoyl  chloride 
and  a-dichlorohydrin.  The  final  product,  dipiperidylpropyl  4:-amino- 
benzoaie,  forms  prismatic  plates,  m.  p.  158°.  G.  T.  M. 

Preparation  of  Dialkylaminoalkyl  Diaminobenzoates. 
Alfred  Einhorn  (D.R.-P.  194365). — Diethylaminoethyl  3  :  i-diamino- 
henzoatey  CgH3(NH2)2*C02'C2H4'NEt2,  oil,  hydrochlwide,  needles,  m.  p. 
163°,  may  be  prepared  from  3  :  4-diaminobenzoic  or  3-nitro-4-amino- 
benzoic  acid  by  the  following  alternative  series  of  operations.  The 
former  of  these  acids,  or  its  methyl  ester,  is  either  treated  with  diethyl - 
aminomethylcarbinol,  CH2(NEt2)'CH2*OH,  or  condensed  successively 
with  ethylene  chlorohydrin  and  diethylamine.  The  intermediate 
chloroethyl  3  :  i-diaminobenzoate  crystallises  from  benzene  and  petroleum 
in  needles,  m.  p.  80°.  The  latter  acid  is  condensed  with  ethylene- 
chlorohydrin  to  chloroethyl  S-nitroA-aminobenzoatef  brownish-yellow 
needles  or  plates,  m.  p.  145 — 146°.  Diethylamine  converts  this  ester 
into  diethylamirioethyl  3'nitro-4:-aminobenzoate, 

N02-OoH3(NH2)-C02-C2H4-NEt2, 
yellow  oil,  hydrochloride^  yellow  needles,  m.  p.  208°,  and  this  product, 
on  reduction  with  tin  and  hydrochloric  acid,  furnishes  the  required 
ester  of  diaminobenzoic  acid. 

Diethylaminoethyl  Z-aminoA-dimethylaminobenzoatet 
NMe2-C6H3(NH2)-C02-C2H4-NEt2, 
oil,  hydrochloride^  needles,  m.  p.  164°,  is  derived  by  a  similar  series  of 
operations  from  3-nitro-4-dimethylaminobenzoic  acid.     These  products 
are  valuable  anaesthetics  of  the  novocaine  series.  G.  T.  M. 

Optical  Resolution  of  Aminophenylacetic  Acid.  Mario  Betti 
and  Mario  Mayer  {Ber.,  1908,  41,  2071—2073.  Compare  Abstr., 
1907,  i,  726;  Ehrlich,  this  vol.,  i,  268;  Fischer  and  Weichhold,  ibid., 
419). — a- Aminophenylacetic  acid  has  been  resolved  into  its  optically 
active  constituents  by  means  of  c?-camphorsulphonic  acid  and  c?-bromo- 
camphorsulphonic  acid. 

\-(i- Aminophenylacetic  acid  d-camphorsulphonate,  CjgHg^OgNS, 
separates  from  an  aqueous  solution  of  the  two  acids  in  colourless, 
trimetric,  strongly  refracting  crystals,  m.  p.  210 — 212°  (decomp.), 
[a]o  -  44*07°,  and,  on  treatment  with  an  alkali,  yields  /-a-aminophenyl- 
acetic  acid,  m.  p.  above  305°,  [a]o  -111*02°.  c?-a-Aminophenylacetic 
acid,  obtained  from  the  mother  liquors,  has  [ajp  +112'18°. 

di-a- Aminophenylacetic  acid  d-bromocamphorsulphonate, 
Ci8H2,06NSBr,3H20, 
separates  from  water  ^s  a  crystalline  mass,   and  loses  3H2O   at   65°, 
m.  p.  200—210°  (decomp.),  [aj^  +85-94°.     The  c^-a-aminophenylacetic 
acid  obtained  from  this  has   [ajo    +110'60°.     The  ^a-aminophenyl- 
acetic  acid  obtained  from  the  mother  liquors  has  [ajo  -  107*20°. 

Attempts  to  resolve  aminophenylacetic  acid  by  means  of  bornyl- 
amine  were  unsuccessful,  as  stable  salts  are  not  formed.  G.  Y. 

Oxidation  of  a?/o-Cinnamio  Acid.  C.  N.  Ruber  {Ber.,  1908,  41, 
^411 — 2416). — The  author  confirms  Fittig  and  RUr's  statement  that 
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careful  oxidation  of  ciimamic  acid  by  dilute  potassium  perman- 
ganate yields  the  phenylglyceric  acid,  m.  p.  141°  (Abstr.,  1892,  986), 
but  considers  it  highly  improbable  that  the  substance  obtained  by 
Michael  from  a^/o-cinnamic  acid  in  a  similar  manner  and  claimed  by 
him  to  be  the  phenylglyceric  acid,  m.  p.  121°  (Abstr.,  1902,  i,  32), 
can  in  reality  be  such,  since  the  method  of  isolation  and  the  properties 
of  the  substance  indicate  that  Michael  was  dealing  with  benzoic  acid. 
A  repetition  of  Michael's  experiment  has  resulted  in  the  isolation  only 
of  benzoic  and  oxalic  acids. 

Phenylglyceric  acid,  m.  p.  121°,  is  obtained,  however,  when  methyl 
allo-cinnamaie,  b.  p.  49°/0*l  mm.,  prepared  from  the  silver  salt  and 
methyl  iodide,  is  oxidised  in  alcoholic  alkaline  solution  at  -  15°  to  -  17° 
by  0-5%  potassium  permanganate.  C.  S. 

Liquid  Crystals.  Th.  Rotarski  (Ber.,  1908,  41,  1994—1998).— 
The  following  substances  are  mentioned  which  form  liquid  crystals 
concerning  which  no  statement  is  to  be  found  in  the  literature  of 
anisotropic  liquids. 

The  anisotropic  liquid  phase  of  ^-methoxycinnamic  acid  must  be 
conditioned  by  the  group  OMe'CgH^'CHICH',  since  the  same 
phenomenon  occurs  with  dianisyltetrylene, 

OMe-CeH^-CHICH-CHrCH-CgH^-OMe 
(Fittig  and  Politis,  Abstr.  1890,  770).  Several  investigators  have 
prepared  |?-methoxycinnamic  acid  without  mentioning  the  anisotropic 
character  of  the  liquid  form.  The  substance  prepared  by  Perkin's 
method  has  m.  p.  170°,  the  turbid  liquid  clarifying  at  185°.  After 
being  heated  ten  times  to  200°,  the  acid  melts  at  158°  to  a  clear 
liquid,  but,  after  purification,  again  shows  its  original  m.  p.  and 
clarifying  point  (169°  and  186°  respectively).  The  ebullioscopic 
method  indicates  that  ^-methoxycinnamic  acid  in  nitrobenzene  exists 
in  the  bimolecular  form  ;  in  this  connexion  it  is  worthy  of  note  that 
the  acid  remains  unchanged  under  conditions  such  as  precipitation 
by  water  from  its  solution  in  cold  concentrated  sulphuric  acid,  dis- 
tillation under  ordinary  pressure,  and  deposition  by  prolonged 
evaporation  in  sunlight  of  its  solution  in  benzene,  under  which  the 
various  forms  of  unimolecular  cinnamic  acid  and  its  polymerides,  a-  and 
^-truxillic  acids,  undergo  conversion  one  into  another.  jo-Methoxy- 
cinnamic  acid  is  not  affected  by  six  hours'  heating  with  water  or  20% 
sodium  hydroxide  at  175 — 180°. 

^-Methylaminobenzaldehydephenylhydrazone  melts  at  170°  to  a 
turbid  liquid,  which  becomes  clear  at  190°;  the  corresponding  ethyl 
derivative  has  160°  and  182°  respectively  {C/iem.  Zentr.,  1900,  i,  1114). 

s-Diethylbenzidine  has  m.  p.  1155°,  the  milky  liquid  clearing  at 
120-5°  (Hofman,  Annalen,  1860,  115,  365  ;  Tichwinski,  Abstr.,  19U4,  i, 
267). 

The  cases  of  4  :  4'-diphenylbismethyloldiphenyl, 

OH-CPh,-C„H4-CgH4-CPh,-Oir, 
m.  p.  160°,  clarifying  point  186°,  and  its  chloride,  m.  p.  219°,  clarifying 
point  223°,  have  not  been  settled,  since  the  author  could  not  prepare 
the  compounds,  and  the  discoverer,   Tschitschibabin  (Abstr.,    1907,   i, 
503),  could  not  give  a  definite  opinion. 
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p-Methoxycinnamaldaziney  ]S'2(ICH'CHICH*CgH4*OMe)2,  obtained 
from  jo-methoxycinnamaldehyde  and  hydrazine  sulphate  in  alkaline 
solution,  separates  from  benzene  in  yellow  crystals  and  gives  a  purple- 
red  coloration  with  concentrated  sulphuric  acid.  It  melts  at  210° 
and  clarifies  at  218°,  but,  owing  to  decomposition,  the  substance 
resolidifies  without  becoming  turbid.  C.  S. 

Clear,  Transparent,  Crystalline  Liquids.  Daniel  Vorlander 
(Bbq:,  1908,  41,  2033— 2052).— The  view  that  the  optical  projferties 
of  turbid,  crystalline  liquids  are  merely  due  to  suspensions  or  emul- 
sions is  rendered  untenable,  as  it  is  now  shown  that  perfectly  clear, 
transparent  liquids  can  exhibit  similar  optical  properties,  for  example, 
double  refraction.  Such  liquids  behave  exactly  like  a  thin  section  of 
quartz  or  calcite  cut  at  right  angles  to  the  principal  axis. 

The  relationship  between  constitution  and  capacity  for  producing 
liquid  crystals  has  been  further  examined  (compare  Abstr.,  1906,  i, 
317,  1907,  ii,  337,  442)  by  the  inclusion  of  a  number  of  substituted 
benzylideneamino-a-alkylated  cinnamic  esters,  obtained  by  condensing 
the  esters  of  a-substituted  cinnamic  acids  with  anisaldehyde,  p-ethoxy- 
benzaldehyde,  and  jo-phenylbenzaldehyde. 

[With  W.  Kasten.] — The  following  esters  have  been  examined : 
diethyl  \i-m.ethoxyhenzylideneamino-cL-methylcinnamate,  monotropic,  crys- 
talline liquid,  but  indication  of  2  crystalline  liquid  phases  when  sufiii- 
ciently  cooled,  m.  p.  133°;  ethyl  ester,  1  enantiotrop.  liq.  cryst.  phase, 
2  solid  phases,  m.  p.  89°  and  93°;  n-propyl  ester,  enantiotrop.  cryst 
liq.,  2  m.  p.,  50°  and  85°;  n-butyl  ester,  monotrop.,  m.  p.  58°;  isoamyl 
ester,  monotrop.,  m.  p.  46 — 47°;  active  amyl  ester,  2  or  3  cryst. 
liq.  phases,  1  enantiotrop.  and  2  strongly  circularly  polarising,  m.  p. 
60—63°. 

Ethyl  p-Qnethoxybenzylideneamino-a-ethylcinnamate  shows  little  ten- 
dency to  form  a  crystalline  liquid,  and  has  m.  p.  60 — 61°;  the  active 
amyl  ester  has  not  been  obtained  crystalline. 

Ethyl  'j^-methoxybenzylideneamino-a-phenylcinnamate  does  not  form  a 
crystalline  liquid,  and  has  m.  p.  108°. 

Methyl  \)-ethoxyhenzylideneamino-a.-methylGinna'inate,  1  enantiotrop. 
cryst.  liq.  and  1  monotrop.  cryst,  liq.  phase,  2  solid  phases,  m.  p. 
105°  and  147°;  ethyl  ester,  1  enantiotrop.  and  1  monotrop.  cryst.  liq. 
phase,  both  pseudoisotropic,  2  solid  phases,  indications  of  a  third  cryst. 
liq.  phase,  transition  temperatures  124°,  94°,  and  76°;  n-jf^rop?/^  ester, 
1  enantiotrop.  and  1  monotrop.  cryst.  liq.  phase,  both  pseudoisotropic, 
m.  p.  88°  and  121°;  n-butyl  ester,  2  cryst.  liq.  phases,  enantiotrop.  m.  p. 
55°,65°,  and  82°;  isoamyl  ester,  enantiotrop.  cryst.  liq.,  m.  p.  83° and  90°; 
active  amyl  ester,  3  cryst.  liq.  phases,  2  enantiotrop.  m.  p.  86°  and  100°. 

Ethyl  T^-ethoxyben^lideneamino~a-ethylcin7iamatef  2  monotrop.  cryst. 
liq.  phase?,  both  pseudoisotropic,  2  solid  phases,  transition  tempera- 
tures 73°,  61°,  and  45°;  n-prop)yl  ester,  monotrop.  cryst.  liq.,  m.  p.  98° 
and  63° ;  active  amTjl  ester,  3  cryst.  liq.  phases,  2  strongly  circularly 
polarising,  m.  p.  69°. 

Ethyl  i)-ethoxybenzylideneaminoa-is,opropylci7inamate,  scarcely  crystal- 
line liquid,  m.  p.  76 — 77°. 

Ethyl  jo-phenylbenzylideneaminocinnamate,  4  cryst.  liq.   phases,  all 

VOL.   XCIV.   i.  .XX 


64.2  ABSTRACTS   OF   CHEMICAL   PAPERS. 

enantiotrop.,  and  under  certain  conditions  pseudoisotropic,  1  in  needles 
and  1  in  rods,  transition  temperatures  216°,  207°,  204°  178°,  and  145°  ; 
n-hutyl  ester,  2  cryst.  liq.  phases,  enantiotrop.,  m.  p.  167°  and  203^,  liquid 
crystals  from  aqueous  acetone;  i^oamyl  ester,  2  cryst.  liq.  phase*, 
enantiotrop.,  m.  p.  164°,  188°,  and  197°,  liquid  crystals  from  light 
petroleum  ;  active  amyl  ester,  2  cryst.  liq.  phases,  enantiotrop.,  m.  p. 
115°,  153°,  and  180°. 

Ethyl  ^-phenylhenzylideneamino-a-melhylcinnamate,  3  cryst.  liq.  phases, 
all  enantiotrop.  and  pseudoisotrop.,  m.  p.  120°,  148°,  and  175°; 
n-butyl  ester,  2  or  3  liq.  cryst.  phases,  enantiotrop.,  m.  p.  100°,  136°, 
and  148°;  active  amyl  ester,  crystalline  resin  from  aqueous  acetone. 

JEthyl  2^henylhenzylideneamino-a-ethyl  cinnamate,  2  cryst.  liq.  phases, 
monotrop.  and  pseudoisotrop.,  2  solid  phases,  m.  p.  139°;  n-propyl 
ester,  1  enantiotrop.  cryst.  liq.  and  1  monotrop.  cryst.  liq.  phase,  both 
pseudoisotropic,  m.  p.  118°  and  135°;  active  amyl  ester,  crystalline 
resin,  clarifies  at  1 1 8°. 

Ethyl  ^^-azocinnamate,  2  enantiotrop.  cryst.  liq.  phases,  m.  p. 
155 — 230°,  at  least  3  solid  phases.  Ethyl  -^-azo-a-methylcinnamate^ 
monotrop.  cryst.  liq.,  m.  p.  112°,  2  solid  phases.  Ethyl  ;?-azoxy- 
cinnamate,  enantiotrop.  cryst.  liq.,  m.  p.  141°  and  250°. 

Ethyl  -p-azoxy-a-methyl cinnamate,  2  or  3  enantiomorp.  cryst.  liq. 
phases,  3  or  4  solid  phases,  m.  p.  between  110°  and  140°.  Ethyl 
pbroyno-^-azoxy-a-methylcinnamate,  2  pseudoisotrop.  cryst.  liq.  phases, 
m.  p.  110°.  Ethyl  ^-azoxy-a-ethylcin7iamate,  m.  p.  85°,  scarcely  crystal- 
line liquid,  and  ethyl  ^-azoxy-a-phenylcinnamate,  m.  p.  154°,  scarcely 
crystalline  liquid. 

The  following  general  conclusions  are  drawn  : 

1.  With  the  lengthening  of  the  alkyl  radicle  of  the  COgR  group,  the 
tendency  to  form  liquid  crystals  attains  a  maximum  usually  at  the 
ethyl  or  yi-propyl  ester.  2.  The  radicles  methoxyl,  ethoxyl,  and  phenyl 
in  the  para-position  strengthen  the  tendency  to  form  liquid  crystals ; 
ethoxyl  and  phenyl  have  much  the  same  effect,  and  this  is  greater 
than  with  methoxyl.  3.  The  tendency  for  liquid  crystal  formation  is 
lessened  by  the  introduction  of  alkyl  groups  in  the  a-position  and  in 
the  order  methyl,  ethyl,  phenyl.  4.  The  introduction  of  the  optically 
active  amyl  radicle  converts  the  crystalline  liquid  into  a  strongly 
circularly  polarising  condition. 

The  effect  of  /3-substituents  will  be  studied  later.  The  rotation  of 
some  of  the  amyl  esters  is  enormous.  A  mixture  of  amyl  anisylidene- 
aminocinnamate  and  amyl  anisylideneamino-a-methylcinnamate  in  the 
crystalline  liquid  state  has  a  rotatory  power  H-  5300°  for  sodium  light 
and  for  a  layer  1  mm.  thick. 

The  molecules  of  the  crystalline  liquid  may  be  regarded  as  arranging 
themselves  in  wavy  rods,  in  long  straight  rods,  or  in  short  rods  at 
right  angles  to  the  plates  on  which  the  drops  are  placed.  In  the  last 
case,  the  pseudoisotropic  form  of  Lehmann  is  obtained.  Many  of  the 
new  esters  examined  have  this  form,  and  are  perfectly  clear.  Fre- 
quently when  a  turbid,  crystalline  liquid  is  rubbed  with  a  needle  or  is 
pressed  between  glass  plates,  it  becomes  clear,  and  it  is  thus  possible 
at  will  to  obtain  the  clear  or  turbid,  crystalline  liquid  condition. 

Certain  esters  appear  clear  when  examined  in  any  position ;  others, 
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for  example,  ethyl  and  active  amyl  anisylideneaminocinnamate,  are 
clear  when  examined  in  light  which  falls  at  right  angles,  but  turbid 
when  examined  in  reflected  light  or  light  at  any  other  angle. 

The  crystalline  liquids  have  been  examined  in  many  cases  with  the 
aid  of  the  ultra-microscope,  and  also  in  converging  polarised  light. 
The  result  of  the  latter  examination  is  to  prove  the  uniaxial  nature  of 
the  liquid  crystals. 

Measurements  of  the  double  refraction  of  many  of  the  liquids  have 
been  made ;  the  clear  liquid  esters  of  a-alkyluted  cinnamic  acids  are 
about  twice  as  strongly  refractive  as  calcite.  J.  J.  S. 

Hydroxytoluio  Acids.  II.  4-Hydroxy-o-toluic  Acid.  Theodor 
ZiNCKE  and  M.  Buff  (Annalen,  1908,  361,  218 — 250). — It  was  shown 
previously  (Abstr.,  1907,  i,  132)  that  4:-hydroxy-o-toliiic  acid  forms 
a  tribromo-  (l)  and  a  tetrabromo-  (II)  derivative  and  a  perbromide, 
(C,H,.0,Br,)2Br,. 

Me  CHjBr 


I 


,..     Br/    \CO2H  ,jj.      Brf    ^CO^H 

(^•)    Brl^^Br  ("•)     BrIjBr' 

OH  OH 

The  action  of  an  excess  of  bromine  on  the  tribromo-derivative  led 
to  the  formation  of  a  mixture  of  compounds  which  could  not  then  be 
separated.  In  some  experiments,  compounds  were  obtained  Avhich 
contained  a  smaller  amount  of  bromine  than  the  parent  substance, 
and  gave  an  intense  yellow  coloration  with  sodium  carbonate.  This 
led  the  authors  to  continue  the  investigation.  It  is  now  found  that, 
in  addition  to  the  tetrabromo-acid  and  the  perbromide,  four  new 
compounds  are  formed  by  the  action  of  bromine  on  the  tribromo-acid, 
the  nature  of  the  product  depending,  not  on  the  excess  of  bromine,  but 
on  the  presence  or  absence  of  moisture  and  on  the  temperature.  In 
absence  of  moisture,  the  action  of  bromine  on  the  tribromo-acid  at 
130 — 140°  leads  to  the  formation  of  the  tetrabromo-acid  and  the 
perbromide,  whilst  at  higher  temperatures  the  product  resinifies  ;  but 
with  a  limited  amount  of  moist  bromine  at  130 — 140^^,  the  tribromo- 
acid  yields  a  tribromohydroxyphthalide  (III)  or  tribromoaldehydo- 
acid  (IV).  The  intermediate  formation  of  the  tetrabromo-acid  and  of 
a  tetrabromohydroxyphthalide  (V)  must  be  assumed. 

CH(OH)  CHO  CHBr 

nu\     ^^I^V^—^^  av  \     Br/\C02H       .^.     Br/\C0"^^. 
("^•)     Brl      JBr  (^^•)     Bri        Br  ^^'^     Br[      JBr 


OH  OH  OH 

Under  certain  cofiditions,  a  pentabromo- derivative  (VI)  is  formed, 
which  is  converted  by  water  into  tribromo-4-hydroxyphthalic  anhydride 
(VII) ;  this  is  the  chief  product  when  slightly  more  moist  bromine  is 
employed  for  bromination  of  the  tribromo-acid.  The  pentabromo- 
derivative  (VI)  is  readily  obtained  by  the  action  of  bromine  on 
tribromo-4-hydroxyphthalide  (III)  at  180 — 185°.  Tribromo-4-hydroxy- 
phthalic  acid  (VIII)  is  readily  obtained  from  the  pentabromo-com- 
pound  (VI)  or  the  tribromohydroxyphthalic  anhydride  (VII). 

•xU    c/6     iu 
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Tribromo-4-hydroxyphthalide  (III)  yields  a  diacetyl  derivative  and 
a  i//-methyl  ester  (IX).  A  normal  ester  (X)  corresponding  to  this 
could  not  be  obtained  ;  the  silver  salt  forms  with  methyl  iodide  the 
methyl  ether  (XI).  The  silver  salt  of  this  ether  gives  rise  to  a 
normal  ester  (XII)  and  a  i/^-ester  (XIII),  which  is  formed  also  from 
the  j/^-ester  (IX). 


CBr. 


Br/\C0 
BrI        iBr 

OH 

(VI.) 
CHO 


>o 


CO- 


Br, 
Br' 


>0 


COgH 


B 


:•!  J 


Br 


CO 
Br 


OH 

(VII.) 
CH(OH) 

b/\co->^ 

Brl      JBr 


Brf 
Brl 


CO2H 


CH(OMe) 

B,/\nn_>0 
Brl 


jCO- 
'Br 


OH 


(X.) 


OMe 

(XI.) 

Tetrahromo-i-hydroxypldhalide  (V)  could  not  be  obtained  free  from 
the  aldehydo-acid  ;  the  mixture  forms  crystalline  aggregates,  m.  p. 
196°,  and,  when  heated  with  methyl  alcohol  and  sulphuric  acid,  yields 
the  i/^-mothyl  ester  of  the  aldehydo-acid. 

The  trih'omo-i-hydroxyaldehydo-acid,  (III)  or  (IV),  crystallises  from 
tetrachloroethane  in  colourless  needles,  m.  p.  238°  (decomp.),  and,  when 
heated  with  bromine  at  170 — 175°,  yields  tribromo-4-hydroxyphthalic 


anhydride.    The  diacetyl  derivative,  OAc'C^Brg 

by  the  action  of  acetic  anhydride  and  sulphuric  acid  on  the  aldehydo- 
acid,  crystallises  in  white  leaflets,  m.  p.  177 — 178°.  The  xlz-methyl 
ester  (IX),  prepared  by  heating  the  aldehydo-acid  with  methyl  alcohol 
and  sulphuric  acid,  forms  needles,  m.  p.  232 — 233°,  gives  an  intense 
yellow  coloration  when  heated  with  phenylhydrazine  in  acetic  acid, 
but  crystallises  unchanged  on  cooling,  and  forms  an  acetyl  derivative 
Ci^H^O^^Brg,  needles,  m.  p.  179—180°. 

The  \l/-dimethyl  ester  (XIII),  formed  by  the  action  of  methyl  iodide 
on  the  silver  salt  of  the  i//-monomethyl  ester,  or  by  boiling  the  corre- 
sponding normal  ester  with  methyl  alcohol,  crystallises  in  white 
needles,  m.  p.  184 — 185°,  gives  a  yellow  coloration  when  heated  with 
phenylhydrazine  in  acetic  acid,  forms  the  acetyl  derivative  of  the 
methyl  ether  when  heated  with  acetic  anhydride  and  sulphuric  acid, 
and  is  hydrolysed  with  sodium  hydroxide,  forming  the  methyl  ether. 

The  normal  dimethyl  ester  (XII)  crystallises  from  benzene-light 
petroleum  in  prisms,  m.  p.  140 — 141°,  and  forms  a  'phenylhydrazine 
derivative,  OMo-OgBr3(C02Me)'CHIN2HPh,  which  crystallises  in 
yellow  needles,  m.  p.  166 — 167°. 

The  methyl  Uher  (XI),  formed  by  the  action  of  methyl  iodide  on  the 
silver  salt  of  the  aldehydo-acid,  or  by  hydrolysis  of  the  two  dimethyl 
esters,  crystallises  from  benzene  in  leaflets,  m.  p.  202 — 203°,  or  from 
dilute  methyl  alcohol  in  needles,  m.  p.  216 — 218°,  and  forms  an  acetyl 
uorivative,    CuH^OgBra,   prisms,    m.    p.    188 — 189°.      With    phenyl- 
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hydrazine  it  forms  a  derivative^  0Me*CgBr3<^       'xtt^u'  crystallising  in 

colourless  needles,  m.  p.  240 — 242°  (decomp.). 

With  aniline  in  hot  glacial  acetic  acid  solution,  the  aldehydo-acid 
forms  an  anilide^  OH*CgBr3(C02H)'CHINPh,  which  crystallises  in 
white  needles,  decomp.  above  200° ;  this  forms  yellow  salts,  which  are 
considered  to  have  a  quinonoid  constitution.  The  alkali  salts  are 
decomposed  by  water,  and  form  colourless  solutions  ;  the  aniline  salt, 
0:OgBr3(CH-NHPh)-C02H,NH2Ph,  forms  a  yellow,  crystalline  mass, 
and  is  decomposed  by  alkalis  with  formation  of  aniline. 

3:5:  Q-Tribromo-^-hydroxyphenylphthalazone^ 

formed  from  the  aldehydo-acid  and  phenylhydrazine  in  glacial  acetic 
acid  solution,  crystallises  in  white  needles,  m.  p.  224 — 225°.  The 
acetyl  derivative,  Ci^HfjOgNgBrg,  white  needles,  m.  p.  171°. 

The  pentahromoA-hydroxyphthalide  (YI)  crystallises  from  benzene- 
light  petroleum  in  white  leaflets,  m.  p.  178 — 179°,  and  on  hydrolysis 
with  alkalis  yields  tribromo-4-hydroxyphthalic  acid.  The  acetyl 
derivative,  CjQHgO^Br^,  white  needles,  m.  p.  158°.  The  action  of 
methyl  alcohol,  aniline,  and  phenylhydrazine  leads  to  the  formation  of 
the  derivatives  of  the  tribromo-anhydride. 

3:5:  Q-TribromoA-hydroxyphthalic  anhydride  (VII)  is  the  final 
product  of  the  action  of  moist  bromine  on  tribromo-4-hydroxy-o-toluio 
acid,  and  is  formed  also  by  the  action  of  moist  bromine  on  tribromo-4- 
hydroxyphthalide,  or  of  dry  bromine  on  tribromo-4-hydroxyaldehydo- 
plfthalic  acid ;  it  crystail'ses  in  stout  prisms,  m.  p.  220°,  dissolves  in 
acetone  or  alcohol,  forming  a  slightly  yellow  solution  with  fluorescence 
when  dilute,  and  is  slowly  hydrolysed  by  boiling  water,  forming  the 
corresponding  acid.  The  anhydride  forms  yellow  alkali  and  aniline, 
Cj^HgO^NBrg,  salts,  which  are  considered  to  have  a  quinonoid  structure  ; 
t\\Q  pyridine  salt,  CigH^O^NBrg,  forms  yellow  crystals,  m.  p.  215 — 216°. 
The  acetyl  derivative,  CjoHgOgBrg,  crystallises  in  white  needles,  m.  p. 
226°. 

3 :5  :Q-Tribi'omoA-hydroxyphthalanily     0H'CgBr3<r     p<^    ^^0     or 


0H'CgBr3<C,p^^NPh,   formed    by    the    action    of    aniline    on    the 

pentabromo-  or  tribromo-4-hydroxyphthalic  anhydride  in  glacial  acetic 
acid  solution,  crystallises  in  yellow  needles,  m.  p.  247 — 248°,  and  forms 
yellow  salts,  which  are  derived  from  the  quinonoid  form, 

.      0:C,Br3<£(^^NPh; 

the  aniline  salt,  m.  p.  182 — 183°.  The  acetyl  derivative  of  the  anil, 
white  needles,  m.  p.  224 — 225°.  Trihromo-ii-hydroxyphthalanilic  acid, 
OH-C6Br3(C02H)-CO-NHPh,  formed  by  boiling  the  phthalanil  with 
alkalis,  is  obtained  as  a  white,  crystalline  powder,  m.  p.  110 — 120°. 
and  after  resolidification,  240°.       The  phenylhydrazone  of   tribromo-4:- 

hydroxyphthalic  anhydride,  0H*CgBr3<C___A^__1^0,  crystallises  in 


•co- 
yellow  needles,   m.   p.    265 — 266°  (decomp.),  and  with    alkalis   gives 
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a  yellow  coloration  and  then  a  colourless  solution,  which  becomes 
violet  and  gives  a  white  precipitate  with  acids. 

3:5:  Q-Tribromoi-h/droxyphthalic  acid,  CgHgO^Brg,  crystallises  in 
white  needles,  m.  p.  220°,  after  sintering  at  100°,  and  forms  colourless 
salts  with   alkalis  and    aromatic  bases.     The  methyl  hydrogen  ester, 

0II-CeBr3<^^^^^^^^>0,  is  formed  by  the  action   of   a  limited 

amount  of  methyl  alcohol  and  concentrated  sulphuric  acid  on  the 
anhydride;  it  crystallises  in  white  needles,  m.  p.  130 — 140°,  and 
after  resolidification,  220°.     The  dimethyl  ester, 

is  prepared  by  the  action  of  meth}^  iodide  on  the  silver  salt  of  the 
acid  or  of  the  methyl  hydrogen  ester,  or  of  methyl  alcohol  on  the 
pentabromo-anhydride  ;  it  crystallises  in  prisms,  m.  p.  148°,  dissolves 
in  alkalis,  forming  colourless  solutions,  and  yields  an  acetyl  derivative 
crystallising  in  leaflets,  m.  p.  124°.  G.  Y. 

Combination  of  Benzilic  Acid  with  Amines.  Hans  von  Liebtg 
(/.  pr.  Chem.,  1908,  [ii],  78,  47— 48).— When  fused  together,  benzilic 
acid  and  phenols  combine  to  form  tritanic  acids  (this  vol.,  i,  445,  540) ; 
in  the  same  manner,  benzilic  acid  combines  with  amines  at  180 — 200°, 
the  reaction  leading  at  least  in  part  to  the  formation  of  compounds  of 
high  molecular  weight.  Aniline  and  benzilic  a  3id  form  a  compound, 
CgoH^gOgNg,  which  crystallises  from  benzene  in  needles,  m.  p.  176°, 
is  insoluble  in  aqueous  sodium  carbonate,  and  gives  with  concentraj^ed 
sulph\iric  acid  a  brownish-red  coloration  rapidly  becoming  yellowish- 
brown.  The  composition  of  this  product  is  that  of  3  mols.  of 
aminotritanic  acid  less  1  mol.  of  water. 

Benzilic  acid  and  o-toluidine  form  three  ^^rocZwcis,  which  are  insoluble 
in  aqueous  sodium  carbonate  : 

(a)  CggHg^OjNg,  crystallises  in  needles,  m.  p.  185°,  is  readily  soluble 
in  alcohol,  gives  a  violet-brown  coloration  with  concentrated  sulphuric 
acid,  and  corresponds  to  the  compound  obtained  from  aniline. 

{h)  CggH^gOgNg,   crystalliscs  in  needles,   m.  p.  208°,  is    solubLe    in 
boiling  alcohol,  gives  a  lemon-yellow  coloration  with  sulphuric  acid, 
and  in  its  composition  is  equivalent  to  3  mols.  of  aminomethyltritanic 
acid  less  3  mols.  of  water  and  ]  mol.  of  ammonia. 
•    {c)  The  lactam  of  2-amino-3-methyltritanic  acid, 

C,H3Me<*^^i>C0. 

crystallises  in  needles,  m.  p.  278°,  is  insoluble  in  boiling  alcohol,  and 
gives  a  weak  yellow  coloration  with  sulphuric  acid.  G.  Y. 

Preparation  of  Anthroxanic  Acid.  Kalle  k  Co.  (D.R.-P. 
195812.  Compare  this  vol.,  i,  421). — o-Nitromandelic  acid  or  its  salts 
are  readily  reduced  by  zinc  dust  and  water  even  in  the  absence  of 
ammonium  chloride. 

The  aqueous   solution    when    acidified    after    reduction    yields    th^ 
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compound  (nitrosomandelic  acid?)  melting  at  130 — 135°;  this  product 
when  treated  with  an  alkali  hydroxide  passes  into  an  alkali  anthroxanate, 
which  furnishes  crystalline  anthroxanic  acid  on  treatment  with  acid. 
The  reduction  may  be  effected  with  other  metals,  providing  that  a 
temperature  of  75°  is  not  exceeded.  G.  T.  M. 


Preparation  of  Benzoylacetic  Esters.  Andre  Wahl  {Compt. 
rend.,  1908,  147,  72 — 74). — Loewig  and  Werdurann  {Ann.  Phys.  Chem.^ 
1855,  60,  95),  by  the  action  of  sodium  on  cold  ethyl  benzoate,  obtained 
a  badly-defined,  brown,  resinous  substance,  which  they  called  "  hypo- 
benzoylous  acid."  From  this  product  the  author  has  isolated  benzoin, 
which  is  probably  formed  by  reactions  similar  to  those  observed  by 
Bouveault  and  Locquin  (Abstr.,  1905,  i,  560)  with  aliphatic  esters, 
thus  : 

aPhCO^Et  +  4Na  =  OISTa-GPhlCPh-ONa  +  2NaOEt 
ONa-CPh:CPh-ONa  +  2H2O  =  2NaOH  +  OH-CPhlCPh-OH  — > 

COPh-CHPh-OH. 

Accordingly,  addition  of  sodium  to  a  mixture  of  ethyl  acetate  and 
benzoate  may  give  rise  to  three  reactions  :  (1)  the  action  of  sodium  on 
ethyl  acetate,  giving  ethyl  acetoacetate  ;  (2)  that  of  sodium  on  ethyl 
benzoate,  giving  benzoin,  and  (3)  that  of  the  metal  on  the  mixture  of 
esters,  producing  ethyl  benzoylacetate.  In  order  that  the  last  reaction 
shall  predominate,  it  is  necessary  that  the  ethyl  benzoate  shall  not 
come  into  contact  with  excess  of  sodium,  whilst  the  latter  must  not 
meet  with  excess  of  ethyl  acetate.  Under  these  conditions,  the  yield 
is  better  than  that  obtained  by  Claisen  and  Lowman  (Abstr,,  1887, 
583). 

[With  YosHiSAKA.] — Condensation  of  methyl  benzoate  with  niethyl 
acetate  in  the  presence  of  sodium  gives  methyl  benzoylacetate^ 

COPh-CH^-COgMe, 
an  amber-coloured  liquid,  b.  p.  152°/15  mm.,  D4  1'173,  which  forms  a 
copper  salt  as  a  yellowish-green,  crystalline  powder,  m.  p.  200 — 201°. 
Methyl  nitrosobenzoy  I  acetate  forms  colourless  prisms,  m.  p.  140° ;  methyl 
henzeneazohenzoy  I  acetate,  yellow  prisms,  m.  p.  76°  ;  methyl  it-nitrobenzene- 
azobenzoylacetate  crystallises  in  yellow  spangles,  m.  p.  148 — 149°; 
the  corresponding  acid,  NO^-C6H4-NH-N:C(C02H)-COPh,  forms  yellow 
needles,  m.  p.  225 — 226°  (decomp.).  As  in  the  case  of  the  acetylacetic 
esters  (Peters,  Abstr.,  1890,  1096),  higher  esters  of  benzoylacetic  acid 
can  be  prepared  from  the  methyl  derivative  by  simple  displacement. 
Thus,  when  methyl  benzoylacetate  is  boiled  with  excess  of  isohxxtyl 
alcohol,  isobutyl  benzoylacetate,  a  light  yellow  liquid,  b.  p.  160°/12  mm., 
is  formed.  .  E.  H. 


7?i-Nitro-o-benzoylbenzoic  Acid.  Josef  Rainer  {Monatsh.,  1908, 
29,  431 — 437). — The  condensation  of  4-nitrophthalic  anhydride  with 
benzene  in  presence  of  aluminium  chloride  was  found  to  lead  to 
the  formation  of  two  nitrobenzoylbenzoic  acids  (this  vol.,  i,  539), 
pne  of  which  is  identical  with  Kliegl's  acid  (Abstr.,   1905,  i,  187), 
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and  is  therefore  4-nifcro-2-benzoylbenzoic   acid    (I).     The   isomeride, 
p^p,  POPVi  which  is  formed  in  the  larger  amount, 

must    be    5  -  nitro  -  2  -  benzoylbenzoic 


,        .COgH        /    ^COgH     acid  (II). 
NO.!       J  I      J  5-Nitro-2-benzoylbenzoic  acid  crys- 

\/  ^Yj  tallises  from  methyl  alcohol  in  quad- 

2  ratio  leaflets  containing  CH^O,  or  from 

^^•^  ("-^  water   in    needles,  m.    p.    212°.     The 

silver  salt,  Cj^HgOgNAg,  was  analysed.  The  methyl  ester,  prepared  by 
boiling  the  acid  with  methyl  alcohol  and  sulphuric  acid,  crystallises 
in  hexagonal  prisms,  m.  p.  123*5 — 124°,  and  gives  only  a  faint  yellow 
coloration  with  concentrated  sulphuric  acid.  The  isomeric  {j/-ester 
(compare  Goldschmiedt  and  Lipschiitz,  Abstr.,  1904,  i,  168;  1905,  i, 
132;  Meyer,  Abstr.,  1904,  i,  747;  1905,  i,  133),  obtained  by  con- 
verting the  acid  into  its  chloride  by  means  of  thionyl  chloride  and 
treating  the  product  with  methyl  alcohol  in  chloroform  solution,  has 
m.  p.  104 — 105°,  and  gives  an  intense,  yellow  coloration  with  con- 
centrated sulphuric  acid.  When  heated  with  concentrated  sulphuric 
acid,  5-nitro-2-benzoylbenzoic  acid  condenses  to  2-nitroanthraquinone 
(Kliegl,  loc,  cit.). 

^-Amino-2-henzoylhenzoic  acid,  Cj^Hj^OglSr,  formed  by  reduction  of 
the  nitro-acid  with  ferrous  sulphate  and  ammonia,  crystallises  in  yellow, 
rhombic  needles,  m.  p.  193 — 194°  (decomp.),  or  195 — 196°  in  a  sealed 
capillary  tube,  and  forms  a  crystalline  silver  salt.  G.  Y. 

Preparation  of  Acylbenzoic  Acids  from  Phthalic  Anhydride, 
Hydrocarbons,  and  Aluminium  Chloride.  Gustav  Heller 
(D.R.-P.  193961). — The  higher  hydrocarbons,  such  as  naphthalene  or 
anthracene,  do  not  readily  condense  with  phthalic  anhydride  in  the 
presence  of  aluminium  chloride,  but  when  allowed  to  react  in  the 
presence  of  benzene,  toluene,  or  xylene,  an  excellent  yield  of  naphthoyl- 
benzoic  or  anthracylbenzoic  acid  is  obtained.  The  reaction  goes  in 
this  sense  when  the  calculated  amount  of  higher  hydrocarbon  is 
employed,  even  although  the  benzenoid  hydrocarbon  may  be  in  excess. 
Apparently,  naphthalene  or  anthracene  displaces  benzene  in  the 
additive  compound  produced  from  the  latter  hydrocarbon  with  phthalic 
anhydride  and  aluminium  chloride.  G.  T.  M. 

Preparation  of  Methyl thiosalicy lie  [o-Methylthiolbenzoic] 
Acid.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P. 
193800). — By  treating  sodium  dithiosalicylate  with  methyl  sulphate  in 
methyl-alcoholic  solution,  a  poor  yield  of  methyl  o-methylthiolbenzoate 
is  obtained,  but  on  boiling  an  alkaline  solutiou  of  the  dithio-acid  with 
sodium  methyl  sulphate,  the  reaction  only  goes  as  far  as  the  production 
of  the  monomethyl  derivative.  The  addition  of  dilute  acid  to  the 
solution  sets  free  o-methylthiolbenzoic  acid,  SMe-CgH^'COgH,  b.  p. 
168—169°.  G.  T.  M. 

8-Aminoketone  Derivatives.  Siegmund  Gabriel  {Ber.^  1908,  41, 
2010 — 2014.  Compare  this  vol.,  i,  464,  and  following  abstract). — 
— a-  and  )8-Aminoketones  are  fairly  stable,  whereas  y-aminoketones 
readily  lose  water,  yielding  phenylpyrroline  derivatives.     It  is   now 
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shown  that  8-aminoketones  are  also  unstable  and  readily  yield 
anhydro-derivatives. 

S-Phthaliminovaleric  acid,  C^'Rfi^'.'i!^'[G'H2]i'^^2^>  ^^  obtained 
when  ethyl  y-phthaliminomalonate  is  hydrolysed  with  hydriodic  acid 
and  the  resulting  acid  heated  at  168°;  it  crystallises  from  water  in 
rectangular  plates,  m.  p.  117°.     The  corresponding  chloride^ 

C8H402:n-[ch2]4-coci, 

crystallises  from  light  petroleum  in  snow-white  plates,  m.  p.  78 — 81°, 
and  condenses  with  benzene  in  the  presence  of  aluminium  chloride, 
yielding  8-phthaliminovaleropkenone,  CQllfii^'.^'lCIl^]^^^^^^  which 
crystallises  from  alcohol  in  long,  colourless  prisms,  m.  p.  94 — 95°. 

When  hydrolysed  with  glacial  acetic  and  fuming  hydrochloric  acids 
at     138°,     the    phthaliminoketone    yields    the    anhydride,    2-phenyl- 

teirahydropyridine,   CPh'^pTT_pTT^x^0H2,  in  the  form  of  an  oil,  b.  p. 

275 — 277°/751-5  mm.  It  solidifies  in  a  freezing  mixture,  and  has 
m.  p.  18°  The  hydrochloride  crystallises  from  fuming  hydrochloric 
acid  in  colourless  needles,  m.  p.  86 — 87°.  The  platinichloride  forms 
orange-red,  hexagonal  plates;  it  sinters  at  190°  and  melts  at 
191 — 192°,  and  solidifies  and  melts  again  at  202°.  The  aurichloi'ide 
melts  at  118°,  after  sintering  at  110°.  The  pier  ate,  Cj^Hj^O^N^, 
crystallises  in  long,  yellow  needles,  m.  p.  181°,  after  sintering  at  160°. 

When  reduced  with  tin  and  hydrochloric  acid,  the  base  yields 
2-phenylpiperidine.  This  separates  from  its  aqueous  solution  in 
colourless  crystals  containing  IHgO.  The  hydrate  melts  at  60 — 61° 
to  a*  turbid  liquid,  and,  when  further  heated,  loses  water  and  yields  the 
anhydrous  base,  Cj-^Hj^N,  in  the  form  of  an  oil,  b.  p.  255 — 255*5°/ 
767  mm. 

The  hydrochloride  crystallises  in  hard  needles,  m.  p.  196 — 197°;  the 
platinichloride  has  m.  p.  197°;  the  aurichloride  has  m.  p.  159 — 160° 
and  the  picrate  m.  p.  115 — 116°.  J.  J.  S. 

€- Amino-ketones.  Siegmund  Gabriel  and  James  Colman  {Ber., 
1908,  41,  2014 — 2017.  Compare  preceding  abstract). — e-Amino- 
ketones,  unlike  the  corresponding  y-  and  8-compounds,  appear  to  be 
stable ;  they  do  not  readily  form  anhydro-derivatives. 

Ethyl  phthaliminobutylmalonate  (Gabriel  and  Maass,  Abstr.,  1899, 
i,  595),  when  hydrolysed  witb  hydriodic  acid  and  the  resulting  dibasic 
acid  heated  at  160°,  yields  e-phthaliminohexoic  acid, 

C8H402:n-[ch2]5-co2H, 

m.  p.  107—107-5°.  The  corresponding  chloride,  C8H402:N-[CH2]5-C0C1, 
melts  at  about  60°,  and  readily  yields  c-phthaliininohexophenone, 
CgH402"N*[CH2]5*COPh,  which  crystallises  from  dilute  alcohol  in 
colourless  plates,  m.*p.  90 — 91°.  When  hydrolysed  at  138°  with  acetic 
and  hydrochloric  acids,  it  yields  ^-aminohexophenone,  COPh*[CH2]5*NH2, 
in  the  form  of  an  oil.  The  hydrochloride  has  m.  p.  153 — 154°  ;  the  platini- 
chloride forms  flat  plates,  and  has  m.  p.  213°  (decomp.).  J.  J.  S. 

Synthesis  of  Amino-acids.  VIII.  Diaminodicarboxylic 
Acids  and  Hydroxyamino-acids.  Soren  P.  L.  Sorensen  and 
A.  C.  Andersen  {Zeitsch.  physiol.  Chem.,  1908,  ^,  250— 304).— Fuller 
details  for   the   preparation    of  a8-diaminoadipic,  a-amino-y-hydroxy- 


650  ABSTRACTS   OF   CHEMICAL   PAPERS. 

butyric,  and  ae-diaminopimelic  acids  are  given  (compare  Absfcr.,  1905, 
i,   600).     A  90%  yield  of    diaminopiraelic  acid   can   be  obtained   by 
hydrolysing    ethyl    plithaliminotrimethylenedinialonate    with    sodium 
hydroxide  and  evaporating  the  product  with  hydrochloric  acid. 
The  reactions  which  occur  during  the  two  processes  are  : 

CH,[cH2-C(C02Et)2-N<^^>C,H,]^  --> 

CH2[CH,-C(c62H)2-NH-CO-C6H4-C02H]2  --> 
CH2[CH2-CH(NH2)-C02H].2. 

When  ethyl  diphthaliminoethylenemalonate  is  used,  the  first  reaction 
proceeds  in  a  similar  manner,  and  a  good  yield  of  the  corresponding 
phthalamic  acid,  C.^ll,[G{GO^B.)y':^B.'CO'C,^^'CO^IL\,  is  obtained. 
If  this  is  evaporated  with  hydrochloric  acid,  the  yield  of  diaminoadipic 
acid  is  small,  as  secondary  reactions  occur.  The  yield  can  be  con- 
siderably increased  by  first  heating  the  hexabasic  acid  at  100 — 105° 
for  twenty-four  hours,  when  carbon  dioxide  and  a  little  phthalic  acid 
are  formed,  and  then  hydrolysing  with  barium  hydroxide  and  evapor- 
ating with  hydrochloric  acid. 

In  the  reaction  between  ethyl  sodiophthaliminomalonate  and 
ethylene  bromide,  the  yield  of  ethyl  diphthaliminoethylenemalonate  is 
small.  Among  other  products  formed  is  the  lactone  of  ethyl  phthal- 
imino-^-hydroxyethylmalonate,  obtained  by  the  elimination  of  ethyl 
bromide  from  the  intermediate  product,  ethyl  phthalimino-/8-bromoethyl- 
malonate.  The  lactone  provides  a  convenient  material  for  the  prepara- 
tion of  a-amino-y-hydroxybutyric  acid,  which  can  be  isolated  in  the 
form  of  its  sparingly  soluble  benzoyl  derivative.  The  ethyl  diphthal- 
iminoethylenemalonate is  readily  separated  from  the  lactone  by 
shaking  with  normal  sodium  hydroxide  solution  at  the  ordinary  tem- 
perature and  then  for  half-an-hour  on  the  water-bath.  Under  thee^e 
conditions,  the  lactone  is  dissolved,  and  the  solution  may  be  used  for 
the  preparation  of  a-amino-y-hydroxybutyric  acid. 

Ethjl  diphthaliminoethylenemalonate f 

C,H,[  0(C02Bt),-N<^g>C,Hj^, 

crystallises  froni  benzene  in  colourless,  long,  thin  prisms  or  compact 
crystals,  m.  p.  209 — 210°,  and  is  insoluble  in  water,  ether,  or  light 
petroleum.     The  corresponding  phthala^nic  acid, 

C2H4[C(C02H)2-NH-CO-CeH4-C02H]2, 
separates  from  solutions  of  its  sodium  salt  on  the  addition  of  well- 
cooled  hydrochloric  acid  in  the  form  of  compact,  rectangular  crystals 
containing  2H2O.     When  quickly  heated,  it  has  m.  p.  240°  (decomp.), 
but  also  decomposes  at  210°. 

a8-Diaminoadipic  acid  is  practically  insoluble  in  the  ordinary  neutral 
solvents,  but  dissolves  in  5iV^-sulphuric  or  hydrochloric  acid ;  it  does 
not  melt  at  275°,  but,  when  heated  for  some  time  at  this  temperature, 
slowly  decomposes.  Its  dihenzoyl  derivative  has  m.  p.  270 — 275°,  and 
is  sparingly  soluble  in  all  ordinary  solvents. 

The  lactone  of  ethyl  "phthalimino-P-hydroxyethylmalonate, 

^«!:^5>C(C0.Kt).N<««>CA. 
crystallises   from   alcohol   in   flat   prisms,    m.    p.    132°.      When    the 
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alkaline  solution  is  evaporated  with  liYdrochloric  acid,  it  yields  a-amino- 
y-hydroxjbutyrolactone,  the  benzoyl  derivative  of  which  has  m.  p. 
145°  (compare  Fischer  and  Blumenthal,  Abstr.,  1907,  i,  191).  The 
dibenzoyl  derivative  of  a-amino-y-hydroxybutyric  acid  can  be  obtained 
from  the  oily  products  formed  in  the  preparation  of  ethyl  diphthal- 
iminoethylenemalonate,  and  has  m.  p.  210 — 211°. 

Ethyl  diphthaliminotriynethylenemalonate  crystallises  from  absolute 
alcohol  in  flat,  lens-sbaped  needles,  m.  p.  149°.  ae-Diajninojnmelic 
acldy  C7HJ4O4N2,  crystallises  from  aqueous  alcohol  in  slender  needles,  it 
does  not  melt  at  300°,  and  has  no  sweet  taste.  It  is  readily  precipitated 
by  phosphotungstic  acid.  Its  dibenzoyl  derivative,  C2iH22C)gN2,  crys- 
tallises from  25%  alcohol  in  minute  needles,  m.  p.  220°. 

The  benzoylation  of  certain  aminohydroxy-  and  diamino-acids  has 
been  studied  under  varying  conditions.  When  an  excess  of  sodium 
hydroxide  is  used,  so  that  the  liquid  during  the  process  is  always  about 
0-5^^  as  regards  the  alkali,  it  is  found  that  aminohydroxy-acids  yield 
monobenzoyl  derivatives  only.  When,  on  the  other  hand,  the 
solution  is  kept  practically  neutral,  a  mixture  of  mono-  and  di-benzoyl 
derivatives  is  obtained.  The  benzoyl  derivatives  of  hippuric  acid  and 
of  diamino-acids  are  not  affected  by  warming  with  ^/20-sodium 
hydroxide  solution ;  under  the  same  conditions,  the  dibenzoyl 
derivatives  of  aminohydroxy-acids  are  hydrolysed  to  monobenzoyl 
derivatives. 

Monobenzoyl  a-amino-S-hydroxyvaleric  acid  has  been  obtained  in  a 
crystalline  form  with  m.  p.  about  170°. 

Monobenzoyl  a-amino-y-hydroxy valeric  acid  has  m.  p.  about  138° 
(Fischer  and  Blumenthal,  loc.  cit.,  121°).  Its  barium  salt  is  sparingly 
soluble.  J.  J.  S. 

4-Amino-o-phthalic  Acid  and  Some  of  its  Derivatives. 
Mabston  T.  Bogert  and  Koemer  E.ex  Eenshaw  (/.  Amer.  Chem.  Soc., 
1908,30,  1135— 1144).— In  an  earlier  paper  (Abstr.,  1906,  i,  510), 
methyl  4-aminophthalate  and  some  of  its  derivatives  were  described. 
A  description  is  now  given  of  the  acid,  its  salts,  and  certain 
derivatives. 

It  has  been  found  by  Miller  (Abstr.,  1882,  404)  that  on  reducing 
4-nitrophthalic  acid  with  tin  and  hydrochloric  acid  and  treating  the 
product  with  hydrogen  sulphide,  m-aminobenzoic  acid  is  produced  ; 
this  result  is  now  confirmed.  The  method  described  by  Seidel  (Abstr., 
1902,  i,  160)  for  preparing  4-aminophthalic  acid  by  reducing  the  nitro- 
compound with  sodium  sulphide  does  not  readily  afford  a  good  yield. 
The  acid  can  be  easily  prepared,  however,  by  the  hydrolysis  of  the 
dimethyl  ester  or  ofc  4-nitrophthalimide. 

4-Aminophthalic  acid  forms  colourless,  microscopic  plates ;  when 
heated,  it  loses  water  and  changes  into  a  yellowish-grey,  infusible 
residue.  If  the  acid  is  boiled  with  hydrochloric  acid,  it  is  converted 
into  m-aminobenzoic  acid.  On  diazotising  4-aminophthalic  acid  and 
adding  the  product  to  a  warm  copper  potassium  cyanide  solution,  a 
yellow,  granular  compound,  m.  p.  166°  (corr.),  is  produced,  which  is 
probably  the  4-monoamide  of  trimellitic  acid,  and  small  quantities  of 
another  substance,  possibly  trimellitic  acid,  are  formed  simultaneously. 
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The  hydrochloride  of  4-aminophthalic  acid,  the  sodium,  potass- 
ium, ammonitirn,  calcium,  barium,  nickel,  copper,  lead,  and  silver  salts, 
and  the  mercuric  chloride  double  salt  are  described.     The  anhydride, 

NHg*  C56H3<QQ>0,  obtained  by  heating  the  acid  at  180—200°  for  two 

hours,  is  a  pale  salmon-coloured,  infusible  solid.     i-Acetylaminophthalic 

anhydride,  NHAc*CgH3<CpQ^0,  m.  p.  206—207°  (corr.),  obtained  by 

the  action  of  acetic  anhydride  or  acetyl  chloride  on  the  amino-acid, 
forms  microscopic  needles.  4:-Aminophihalimide,  m.  p.  294°  (corr.), 
prepared  by  reducing  4-nitrophthalimide  with  stannous  chloride, 
crystallises   in  golden-yellow  needles ;    its   hydrocJdoride  forms  grey 

crystals.     The  methylimide,  NH2-CgH3<^^>NMe,  m.  p.   242—243° 

(corr.),  forms  yellow  crystals ;  its  hydrochloride  crystallises  in  plates. 

^-Niirophthalmethylimide,    N02-CgH3<^^>NMe,    m.    p.     179—180° 

(corr.),  forms  long,  white  needles.  A.-Aminophthalanil  has  m.  p.  205*5° 
(corr.).     The  carbamide  derivative  of  the  methyl  ester, 

CO[NH-C,H3(CO,Me)2]„ 
m.  p.  213 — 214°  (corr.),  prepared  by  the  action  of  carbonyl  chloride  on 
a  pyridine  solution  of  the  methyl  ester,  crystallises  in  short  needles. 

Methyl  4-ethyloxalylaminophthalate  (Abstr.,  1906,  i,  510)  has  m.  p. 
126°  (corr.).     Methyl  \-succiniminophthalate, 

m.  p.  153"4°  (corr.),  forms  large,  colourless  prisms  or  needles.  Methyl 
^-phthaliminophthalate,  Q^^C^^^^^'^^O^^iOO^Q)^^^,  m.p.  174°  (corr.), 
crystallises  in  long,  colourless  needles.  E.  G. 

Constitution  of  Phthalein  Salts.  Kichard  Meyer  and  Karl 
Marx  {Ber.,  1908,  41,  2446— 2453).— The  results  published  previously 
(Abstr.,  1907,  i,  932)  have  been  confirmed.  The  absorption  spectra 
of  aqueous  solutions  of  the  sodium  salts  of  phenolphthalein,  tetra- 
bromophenol phthalein,  quinolphthalein,  fluorescein,  and  eosin  have 
been  compared.  The  curves  obtained  on  plotting  the  concentrations 
against  the  wave-lengths  are  similar  for  all  five  compounds.  The  con- 
clusion is  drawn  therefore  that  the  salts  of  these  substances  must  have 
a  similar  quinonoid  structure,  the  difference  in  colour  being  merely 
one  of  degree. 

The  potassium  salt  of  phenolphthalein,  C2QHJ2O4K2,  forms  a 
deliquescent,  deep  red  mass ;  the  sodium  salt,  C2oHj204Na2,  is  almost 
black  with  a  metallic  glance.  W.  H.  G. 

Theory  of  Indicators.  Salomon  F.  Agree  (Amer.  Chem.  J.,  1908, 
39,  649—650).  Julius  Stieglitz  {ibid.,  651— 653).— With  reference 
to  this  controversy  (compare  Abstr.,  1904,  ii,  17  ;  this  vol.,  i,  423),  the 
authors,  starting  from  different  points  of  view,  have  now  come  to 
similarconclusions  regarding  the  theory  of  indicators.  These  conclusions 
have  been  already  put  forward  (this  vol.,  i,  423).  E.  G. 
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Theory  of  Indicators  and  the  Reactions  of  Phthaleins  and 
their  Salts.  II.  Salomon  F.  Agree  and  E.  A.  Slagle  {Amer.  Ghem. 
J.,  1908,  39,  789— 791).— Acree  (this  vol.,  i,  423)  has  stated  that  the 
chief  source  of  the  colour  of  salts  of  the  phthaleins  is  the  phenol  salt 
of  a  quinone  compound. 

It  is  now  pointed  out  that  Orndorff  has  obtained  coloured  salts  of 
trimethylgallein  and  its  tetrachloro-derivative,  whilst  such  substances 
as  phenolphthalein  methyl  ether  and  tetrabromophenolphthalein  ethyl 
ether  dissolve  in  alkalis  to  form  colourless  solutions.  The  sodium  salt 
of  fluorescein  ethyl  ether  yields  an  aqueous  solution  which  is  much  les.^^; 
intensely  coloured  than  are  solutions  of  fluorescein  salts.  The  alcoholic 
solution  of  this  salt  is  only  faintly  coloured  at  from  -  15^  to  0°,  but 
the  colour  increases  as  the  temperature  is  raised  to  80°,  and  decreases 
again  as  the  temperature  is  lowered.  When  this  sodium  salt  is  treated 
with  ethyl  iodide,  it  yields  a  mixture  of  the  colourless  phenolic  diethyl 
ether  and  the  coloured  quinonoid  diethyl  ether. 

All  these  facts  are  discussed  in  the  light  of  Acree's  theory  {loc.  cit.), 
and  are  shown  to  be  readily  capable  of  explanation.  E.  G. 

Conversion  of  Carboxylic  Acids  into  their  Aldehydes. 
Georg  Merling  {Ber.,  1908,  41,  2064— 2066).— In  the  course  of  his 
studies  on  the  synthesis  of  perfumes,  the  author  has  repeatedly  found 
it  necessary  to  convert  hydroaromatic  acids  into  the  corresponding 
aldehydes.  As  the  reactions  employed  previously  for  such  conversion 
give  only  poor  yields  and  are  therefore  unsuitable  for  the  purpose, 
a  new  method  was  required.  One  giving  in  the  case  of  hydro- 
aromatic  acids  50%  to  80%  yields  of  the  aldehyde  has  now  been  found 
in  the  following  series  of  changes.  The  carboxylic  acid,  Pt'COgH,  is 
converted  by  way  of  the  chloride,  R'OOCl,  anilide,  K'CO'NHPh, 
and  phenylimide  •  chloride,  K'CCKNPh,  into  the  diphenylamidine, 
.R*C(NPh)*NHPh,  which  is  reduced  by  means  of  sodium  and  alcohol 
to  the  diphenylmethylenediamine,  P*CH(NHPh)2  ;  this,  when  heated 
with  dilute  mineral  acids,  is  hydrolysed,  forming  the  aldehyde,  R^CHO, 
and  aniline.  The  method  is  less  suitable  for  the  formation  of  aldehydes 
from  aromatic  or  aliphatic  acids ;  benzaldehyde  is  obtained  from 
benzoic  acid  in  only  a  20%  yield,  whilst  with  many  aliphatic  acids  the 
yield  of  aldehyde  is  still  smaller.  The  amount  of  aldehyde  formed 
appears  to  depend  on  the  stability  of  the  diphenylmethylenediamine  \ 
in  many  cases,  this  is  decomposed  by  the  reducing  agent  with  formation 
of  the  Schiff's  base,  P'CHINPh,  which  is  then  further  reduced,  and 
hence  does  not  yield  the  aldehyde  on  hydrolysis. 

A^-cyclo6^6ramc  acid,  CH-^pTx^  pr^^^^CH-COgH,  prepared  by  fis- 
sion of  water  from  ketodihydroc^cZogeranic  acid  (Abstr.,  1905,  i,  349), 
is  obtained  in  two  stereoisomeric  forms,  m.  p.  75 — 76°  and  m.  p. 
83—84°,  which  form  two  anllides,  m.  p.  178°  and  m.  p.  143—145° 
respectively.  A^-cycloC itral,  CjoHj^O,  obtained  in  a  60 — 70%  yield 
from  the  anilide,  m.  p.  178°,  is  an  oil,  b.  p.  53 — 54°/4  mm.  or 
76°/ 12  mm.,  and  has  a  sufltocating  odour  of  carvone. 

a-cyc/oGeranic  acid  yields  an  anilide,  m.  p.  157 — 158°,  from  which  a 
mixture  of  a-  and  /S-c^/c^ocitral  is  obtained  in  a  60 — 80%  yield.     Whilst 
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the  conversion  of  a-cycZogeranic  acid  into  the  aldehyde  is  thus  accom- 
panied by  a  transmigration  of  the  ethylene  linking,  ^-cj/clogenxmc  acid 
is  converted  by  way  of  the  anilide,  m.  p.  162°,  into  jS-cycl ociivid  only. 

G.  Y. 

Transformation  of  Carboxylic  Acids  into  their  Aldehydes. 
Hermann  Staudinger  (Ber.,  1908,  41,  2217—2219.  Compare 
Merling,  preceding  abstract). — Carboxylic  acids  may  be  converted  into 
their  corresponding  aldehydes  as  follows  :  the  imido  chloride  is  treated 
with  magnesium,  whereby  a  Grignard  compound  is  formed  ;  water 
decomposes  the  latter,  yielding  a  Schili's  base,  from  which  the 
aldehyde  is  obtained  by  treatment  with  dilute  hydrochloric  acid, 
thus  : 

K-C<^j^^  — >  3^-C<^^^i  — >  Il-C<^^^  -^  R-CHO  +  NH.Ph. 

The  reaction  has  been  carried  through  with  the  imide  chloride 
obtained  from  benzanilide.  The  imide  chlorides  derived  from 
oxanilide  and  i^obutyranilide  react  with  magnesium,  but  the  aldehydes 
have  not  been  obtained. 

The  irnide  chloride,  CHMeg'CClINPh,  prepared  by  acting  on 
?sobutyranilide  with  phosphorus  pentachloride,  is  a  colourless  liquid, 
b.  p.  101 — 103°/13  mm.,  which  decomposes  slowly. 

The  imide  chloride,  CHPhg'CClINPh,  derived  from  diphenyl- 
acetanilide,  forms  compact  crystals,  m.  p.  94 — 95°.  W.  H,  G. 

Anisylidene  Chloride.  Hans  Schmidt  (Ber.,  1908,  41, 
2331—2332.  Compare  Hoering  and  Baum,  this  vol.,  i,  527).— 
Anisylidene  chloride  is  probably  formed  by  the  action  of  phosphorus 
pentachloride  on  anisaldehyde,  but  is  best  prepared  by  boiling  1  mol. 
of  anisaldehyde  with  a  little  more  than  1  mol.  of  fhionyl  chloride  and 
about  an  equal  volume  of  benzene  for  several  hours  under  reflux,  with 
exclusion  of  moisture.  It  has  m.  p.  20°,  b.  p.  130 — 132°/ 13  mm. 
134°/14:  mm.,  and  is  unstable.  It  is  readily  hydrolysed  by  cold  water 
or  alcoholic  potash  with  formation  of  anisaldehyde.  J.  C.  C. 

Preparation  of  Aromatic  Hydroxyaldehydes  and  Partially 
Alkylated  Polyhydroxyaldehydes  by  Fission  of  the  Corre- 
sponding Alkyl  Derivatives.  Camille  Dreyfus  (D.R.-P.  193958). 
— The  well-known  action  of  aluminium  chloride  on  mixed  ethers,  such 
as  phenetole,  has  been  examined  in  the  case  of  aromatic  aldehydes 
containing  alkoxyl  groups,  with  the  result  that  these  substances 
have  been  converted  into  the  corresponding  hydroxyaldehydes. 

Veratraldehyde,  when  dissolved  in  benzene  or  toluene  and  treated 
with  re-sublimed  aluminium  chloride,  furnishes  a  mixture  of 
3-dihydroxybenzaldehyde,  4-bydroxy-3-methoxybenzaldehyde,  and 
isovanillin. 

Anisaldehyde,  when  similarly  treated,  yields  ;?-hydroxybenzaldehyde. 

G.  T.  M. 

New  Cyclic  Ketones.  Gustave  Blanc  (Bull.  Sac.  chim.,  1908, 
[iv],    3,  780 — 78G). — These    ketones    were    prepared    by    the  process 
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already  given  (Abstr.,  1907, i,  710), namely,  by  heating  the  corresponding 
substituted  adipic  or  pimelic  acid  with  acetic  anhydride  and  distilling 
the  anhydride  first  formed.  1  :  1 -Dimethyl c?/c^opentan-5-one,  b.  p. 
143°,  prepared  from  aa-dimethyladipic  acid  (Abstr.,  1906,  i,  523), 
furnishes  an  oxivie,  m.  p.  69°,  which  crystallises  from  light  petroleum. 
When  condensed  with  benzaldehyde  in  presence  of  alcohol  and  sodium 
hydroxide,  the  ketone  gives  1  :  1- dimethyl- 4:-benz7/lide7iecyc\opentan-5- 
one,  m.  p.  36°,  which  separates  from  light  petroleum  in  bulky  crystals. 
l-isoPropylc?/cZopentan-5-one,  obtained  from  wopropyladipic  acid 
(Abstr.,  1905,  i,  681),  yields  a  semicarbazone,  m.  p.  199 — 200°  (com- 
pare Bouveault  and  Locquin,  this  vol., i,  173).  1 :  X-DiTnethyhyclopentan- 
4:-one,  b.  p.  153 — 154°,  obtained  from  ;8^-dimethyladipic  acid,  is  a 
mobile  liquid,  and  has  an  odour  of  camphor,  benzaldehyde,  and 
menthone;  its  semicarbazone,  m.  p.  178—179°,  crystallises  from 
methyl  alcohol  in  colourless  needles.  1  :  l-Dimethylc?/c^ohexan-5- 
one,  obtained  from  ^^-dimethylpimelic  acid  (compare  Leser,  Abstr., 
1899,  i,  743),  gives  a  semicarbazone,  m.  p.  203°,  which  crystallises  in 
colourless  needles.  The  2-(or  i-)henzylidene  derivative  of  the  ketone, 
m.  p.  56°,  separates  from  light  petroleum  in  bulky,  nearly  colourless 
crystals.  On  reduction  with  sodium  and  alcohol,  the  ketone  yields  the 
corresponding  hexanol  (Crossley  and  Kenouf,  Trans.,  1905,  87,  1487). 
1  : 1  : 4-Trimethylc?/c^ohexane-5-onesemicarbazone  (Abstr.,  1907,  i, 
710)  crystallises  in  colourless  needles.  T.  A.  H. 

Products  of  Condensation  of  o-  and  />-Nitrobenzyl  Chlorides 
with  Acetylacetone.  H.  Mech  {Compt.  o-end.,  1908,  146, 
1409 — 1411). — The  author  has  prepared  derivatives  of  8-^:>-nitropheDyl- 
)8-butanone  and  of  di-o-nitrobenzylacetylacetone  which  he  described 
recently  (Abstr.,  1907,  i,  63). 

S-'p-N'itrophenyl-pbutanonesemicarhazone  is  a  white  powder,  m.  p. 
198'5°  When  8-jt?-nitrophenyl-j8-butanone  is  reduced  with  zinc  and 
hydrochloric  acid,  it  yields  S-ip-aminophenyl-(3-butano7ie  as  a  yellow 
mass,  m.  p.  about  195°  (decomp.).  The  semicai-bazone  forms  colourless 
crystals,  m.  p.  153°  (decomp.). 

From  the  oil  obtained  along  with  di-o-nitrobenzylacetylacetone,  it 
was  not  possible  to  isolate  8-o-nitrophenyl-/?-butanone,  but  the  oxime, 
m.  p.  97°,  and  the  semicarbazone,  m.  p.  169 — 170°,  were  prepared. 

J.  C.  0. 

Preparation  of  w-Nitroacetocatechol.  Farbwerke  vorm. 
Meister,  Lucius  &  Brijning  (D.R.-P.  195814).— When  piperon- 
aldehyde  is  treated  successively  with  nitromethane,  bromine,  methyl- 
alcoholic  potash,  and  acids,  oi-7iitroacetopipero7ie, 

•  CH202:c6H3-co-CH2-isro2, 

is  obtained,  yellow  leaflets  or  needles,  m.  p.  173°.  ta-Nitroacelo- 
veratrone,  C(.H3(OMe)2'CO-CH2-]Sr02,  needles,  m.  p.  144°,  is  produced 
from  veratraldehyde  by  a  similar  series  of  operations.  These 
nitrated  ketones,  on  treatment  with  aluminium  chloride  in  benzene  or 
toluene,  lose  their  methylene  and  methyl  groups  respectively,  and 
give  rise  to  uy-nitroacetocatechol,  CgH3(OH)2-CO-CH2-N02,  yellow 
crystals,  blackening   at   170—180°,  and    decomposing   at    188°.       On 
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reduction,  this  compound  furnishes  aminoacetocatechol,  which  is  of 
importance  in  connexion  with  the  synthesis  of  bases  of  the  adrenaline 
group.  G.  T.  M. 


'  Identity  of  Methysticol  and  Piperonyleneacetone.  Erich 
WiNZHEiMER  {Ber.,  1908,  41,  2377— 2883).— According  to  Pomeranz 
(Abstr.,  1889,  278;  1890,  257),  methysticol,  a  derivative  of 
methysticin  obtained  from  Piper  methysticum,  is  identical  with  piper- 
onyleneacetone, CHgiOg'.C^jH.-CHICH-CHICH-COMe,  synthesised  by 
Scholtz  (Abstr.,  1895,  i,  469).  Pomeranz,  however,  states  that 
methysticol  has  m.  p.  94°  and  is  readily  soluble  in  alcohol  and  ether, 
whilst  Scholtz's  compound  is  described  as  having  m.  p.  89°  and  being 
only  slightly  soluble  in  these  solvents.  The  present  author,  having 
obtained  a  quantity  of  methysticol  in  the  course  of  other  work,  has 
prepared  piperonyleneacetone,  and  on  comparison  finds  the  two 
substances  to  be  identical,  having  m.  p.  89"5 — 90°  separately  and 
when  mixed.  The  phenyihydrazone  has  m.  p.  152 — 152-5°  (141°: 
Scholtz,  loc.  cit.) ;  the  sernicarbazone,  m.  p.  199 — 199*5° ;  the 
henzylidene  derivative,  CgoH^gOg,  golden  needles,  m.  p.  110 — 111°, 
forms  a  'phenyihydrazone^  crystallising  in  golden  needles,  m.  p. 
187*5 — 188°.  The  piperonylidene  derivative,  CgiHjgOg,  yellow  needles, 
m.  p.  195°. 

Dipiperonyleneacetone  (piperonylenemethysticol)  has  m.  p. 
203—204°  (198—199°:  Scholtz). 

The  following  derivatives  of  piperonylacraldehyde  were  prepared  ', 
the  m.  p.  in'^  brackets  \  are  those  given  by  Ladenburg  and  Scholtz 
(Abstr.,  1895,  i,  42)  or  by  Scholtz  and  Kipke  (Abstr.,  1904,  i,  508). 
The  phenyihydrazone,  m.  p.  163 — 164°  (160°);  the  semicarbazone, 
m.  p.  234°  (226°) ;  o-toluidide,  m.  p.  92—92*5°  (94—95°) ;  ^-toluidide, 
m.  p.  139*5—140*5°  (138°);  acetophenone  derivative,  m.  p.  137*5° 
(133°).  G.  Y. 


Derivatives  of  Phenyl  /3-Naphthyl  Ketone.  Gustave 
Perkier  and  Caille  {Bull.  Soc.  chim.,  1908,  [iv],  3,  736 — 739).— 
Phenyl  ^-naphthyl  ketone,  regenerated  from  its  additive  product  with 
aluminium  chloride  (Abstr.,  1896,  i,  353),  furnishes  (1)  an  oa;^■me,  m.  p. 
133°,  which  separates  from  alcohol  in  colourless,  silky  crystals  and  is 
insoluble  in  water,  soluble  in  alcohol  or  toluene,  and  scarcely  so  in 
light  petroleum;  (2)  a  phenyihydrazone,  m.  p.  123°,  which  forms 
faintly  yellow  crystals  from  alcohol,  reddens  slightly  on  exposure  to 
air,  is  paramagnetic,  and  gives  a  green  coloration  with  sulphuric  acid, 
and  (3)  a  semicarbazone,  m.  p.  175°,  which  forms  colourless  crystals 
from  alcohol.  On  reduction  with  sodium  amalgam  in  alcohol  at  60°, 
the  ketone  furnishes  yhenylnaphthylcarbinol,  m.  p.  83°,  which  crystal- 
lises from  alcohol  in  colourless,  silky  needles  and  is  diamagnetic ;  the 
benzoyl  derivative,  m.  p.  110°,  forms  silky  noodles  from  alcohol  and  is 
diamagnetic.  With  the  exception  of  the  phenyihydrazone,  all  these 
derivatives,  like  the  ketone,  give  red  or  orange-red  colorations  with 
sulphuric  acid.  T.  A.  H. 
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Preparation  of  3  : 4-Dihydroxyphenylgiyoxime  and  3 :  4- 
Dihydroxyphenylalkylglyoximes.  Chemische  Fabrik  auf  Actien 
(voKM.  E.  Schering)  (D.R.-P.  195655,  195656,  195657).— When  treated 
with  excess  of  hydroxylamine,  preferably  on  warming,  the  3 : 4- 
dihydroxyphenyl  alkyl  ketones  of  the  type  CgH3(OII)2*CO*CHXR, 
(where  X  is  hydrogen  or  alkyl  and  R  a  halogen)  give  rise  to  substituted 
glyoxiraes  having  the  general  formula  C6H3(0H)2-C(N0H)-CX:N0H. 
These  products  are  of  importance  as  the  starting  point  in  the  prepara- 
tion of  bases  having  hsemostatic  properties. 

2^'A-Dihydroxijphenylglyoxime,  CgH3(OH)2-C(NOH)-CH:NOH,  white 
needles,  m.  p.  185 — 186°,  is  produced  by  warming  w-chloroaceto- 
catechol  with  an  aqueous  solution  containing  hydroxylamine  hydro- 
chloride and  sodium  carbonate.  This  compound  is  also  produced  by 
the  action  of  hydroxylamine  on  w-aminoacetocatechol  or  dimethyl-  or 
diethyl-co-aminoacetocatechol.  This  reaction  is  especially  remarkable, 
as  it  does  not  take  place  withaminoacetone  or  the  dialkylaminoacetones. 

This  condensation  occurs  most  readily  in  dilute  acetic  acid,  and  may 
also  be  effected  with  methyl-w-aminoacetocatechol  and  piperidylaceto- 
catechol. 

4  :  ^^-Dihydroxyphenylmethylglyoxime, 

CgH3(OH)3-C(NOH)-CMe:NOH, 
white  needles,  m.  p.  201—202°.  G.  T.  M. 


Constitution  of  Some  Derivatives  of  Diphenylmethane  and 
Preparation  of  Some  o-Diamino-compounds  of  the  Same 
Series.  Henri  Duval  {Compt.  rend.,  1908,  146,  1324—1326).— 
The  constitution  of  acetyldiphenylmethane  and  dinitrodiphenyl- 
methanedicarboxylic  acid,  described  previously  (this  vol.,  i,  277),  and  of 
dinitrodiacetyldiphenylmethane  is  established. 

The  first  compound  must  be  4-acetyldiphenylmethane,  since,  on 
oxidation,  it  gives  benzophenone-4-carboxylic  acid.  When  2  :  2'- 
dinitro-4  :  4'-diaminodiphenylmethane  is  converted  through  the  diazo- 
reaction  into  the  corresponding  dinitrile  and  the  latter  hydrolysed, 
the  2  :  2'-dinitrodiphenylmethane-4  :  4'-dicarboxylic  acid  produced  is 
identical  with  the  acid  formed  by  nitratng  diphenylmethane-4  :  4'- 
dicarboxylic  acid. 

When  4  : 4'-diacetyldiphenylmethane  is  nitrated  at  - 10°  with 
colourless  nitric  acid  in  the  presence  of  sulphuric  acid,  2  :  ^'-dinitro- 
4 :  i'-diacetyldiphenylmethane,  CH2(CgH3  Ac'NOg)^,  is  formed  in  yellowish- 
white  needles,  m.  p.  151°,  which  give  an  oxime^  m.  p.  224°.  The 
position  of  the  nitro-groups  in  this  compound  is  fixed  by  the  facts 
that  on  oxidation  by  sodium  hypobromite  and  esterification  of  the 
resulting  acid,  the  ester  produced  is  identical  with  that  formed  by  the 
oxidation  of  ethyl  2  :  2'-dinitrodiphenylmethane-4  :  4'-dicarboxylate, 
and  that  2  :  2'-dinitrodipheDylmethane-4  :  4'-dicarboxylic  acid  is  pro- 
duced by  the  prolonged  action  of  a  mixture  of  'nitric  and  sulphuric 
acids  on  4  :  4'-diacetyldiphenylmethane.  2  ;  2'-Diamino-4:  :  i'-diacetyl- 
diphenylmethane  is  formed  by  reducing  the  corresponding  dinitro- 
derivative,  and  crystallises  in  yellow  needles,  m.  p.  166°.  When  2  :  2'- 
dinitro-4  :  4'-diaminodiphenyl methane  is  diazotised  and  treated  with 
VOL.  XCIV.  i.  y  y 


658  ABSTRACTS  OF   CHEMICAL  PAPERS, 

cuprous  cyanide,  2  :  '2'-dinitro-i:  :  4:'-dicyanodiphenylmethane, 

bright  yellow  crystals,  m.  p.  195°,  is  formed.  This  on  reduction  gives 
2  : 2'-diamino-i: :  i'-dicyanodiphenijlmethane,  yellow  crystals,  m.  p.  236°. 
2  :  2'-Dinitro-4:  :  4:' -diacetyldiaminodiphenyl methane,  yellow  crystals,  m.  p. 
229°,  is  formed  by  the  action  of  acetic  anhydride  on  the  amine,  and 
when  reduced  gives  4:  ^'-diacetyl-^  :  4  :  2'  :4:'-tetra-aminodiphenylmethane, 
CH2[C6H3(NHAc)-NH2]2,  white  needles,  m.  p.  244°.  E.  H. 

Tribromoresoquinone  [m-Benzoquinone].  Richard  Meyer  and 
Kurt  Desamari  (Ber.,  1908,41,  2437 — 2445). — Experiments  are  being 
made  with  the  object  of  preparing  simple  meta-quinones.  The  present 
communication  deals  with  the  meta-quinone  first  described  by  Leiber- 
mann  and  Dittler  (Journ.,  1872,  297),  namely,  tribromoresoquinone. 
This  compound  has  been  carefully  analysed  and  its  mol.-wt.  deter- 
mined; the  results  obtained  show  definitely  that  the  compound  has  the 
molecular  formula  CgHOgBrg,  and  not  the  bimolecular  formula  proposed 
by  Benedikt  (Abstr.,  1879,  55,  464,  717),  and  that  its 
chemical  properties  are  best  represented  by  the  annexed 
formula.  Tribromoresoquinone  possesses  the  characteristic 
properties  of  quinones ;  thus  it  liberates  iodine  from 
potassium  iodide. 

It  is  reduced  when  treated  with  hydroxylamine  and 
phenylhydrazine,  yielding  tetrabromodiresorcinol  (compare  Benedikt, 
loc.  cit.).  The  results  of  mol.-wt.  determinations  agree  with  the 
formula  CjgHgO^Br^  assigned  by  Benedikt  to  this  compound. 

W.  H.  G. 

Synthetical  ;?-Dialkylated  Dihydroxy quinones.  Fritz  Fighter 
(Annalen,  1908,  361,  363 — 402). — It  was  shown  previously  (Fichter 
and  Willmann,  Abstr.,  1904,  i,  678)  that  certain  red,  crystalline 
by-products,  obtained  when  metallic  sodium  is  used  instead  of  sodium 
ethoxide  as  the  condensing  agent  in  the  synthesis  of  ethyl  alkyloxal- 
acetates  from  ethyl  oxalate  and  esters  of  monobasic  fatty  acids,  are 
dihydroxyquinones  derived  from  ^>dialkylbenzenes.  Thus  ethyl  oxalate 
and  ethyl  propionate  yield  dihydroxy-/?-dimethylbenzoquinone, 

«H.C<^^-^0>C.OH. 

The  mechanism  of  the  synthesis  has  now  been  studied,  and  a  number 
of  derivatives  and  hydrolysis  products  of  dihydroxy-p-dialkylbenzo- 
quinones  are  described. 

The  dihydroxy-p-dialkylbenzoquinones  cannot  be  formed  by  way  of 
the  ethyl  alkyloxalacetates,  since  they  are  obtained  only  when  sodium 
is  employed  as  condensing  agent,  whereas  the  ethyl  alkyloxalacetate 
formation  takes  place  most  easily  with  sodium  ethoxide ;  on  the  other 
hand,  ethyl  oxalate  and  ethyl  acetate  do  not  form  a  dihydroxybenzo- 
quinone  even  with  sodium.  Moreover,  whilst  the  formation  of  ethyl 
alkyloxalacetates  takes  place  only  with  ethyl  propionate  and  ethyl 
butryate,  and  not  with  ethyl  isovalerate,  dihydroxy benzoquinones  are 
formed,  not  only  from  these  three  esters,  but  also  from  ethyl  ?i-hexoate, 
n-heptoate,  phenylacetate,  and  hydrocinnamate.  According  to  Claisen's 
view  of  the  action  of  sodium  on  ethyl  tsobutyrate  (Abstr.,  1897,  i,  592), 
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the  first  product  of  the  condensation  of  ethyl  oxalate  and  ethyl  butyrato 
by  means  of  sodium  must  bean  ayS-diketonic  ester,  formed  according  to 
the  scheme:  CHgEt-CO^Et  +  C204Eb2  +  Na,  =  CH2Et-CO-CO-C02Et  + 
2NaOEt.  In  agreement  with  this,  it  is  found  that  the  yield  of 
dihydroxyquinone  is  greater  when  1  mol.  than  when  1  atom  of  sodium 
is  employed  for  the  condensation  of  1  mol.  of  ethyl  oxalate  with 
1  mol.  of  ethyl  butyrate,  whereas  1  atom  of  sodium  suffices  for  the 
oxalacetate  synthesis  with  the  same  amount  of  two  esters.  It  is 
considered  that  the  synthesis  under  discussion  takes  place  by  way 
of  the  a^-diketonic  ester,  which  undergoes  ring  condensation,  hydrolysis 
of  the  ester  groupings,  and  loss  of  carbon  dioxide  : 

2CH2Et-CO-CO-CO,Et  -->  CHEt<^|^^(^^()(^^2^^  --> 

1.  Synthesis  of  Dihydroxy-^-dialhjlhenzoquinones. — [With  Eugen 
Weiss.] — The  following  derivatives  of  dihydroxy-jo-dialkylbenzo- 
quinones,  previously  described,  have  now  been  prepared. 

Dihydroxy-T^-xyloquinone  diacetate,  0^211^2^6'  crystallises  in  yellow 
needles,  m.  p.  146*5°,  and  on  reduction  with  zinc  dust  and  glacial  acetic 
acid  yields  tetra-acetoxy-ip-xylene,  ^i2^i4pQf  crystallising  in  white 
needles,  m.  p.  242°. 

Dihydroxy-p-diisop7'opylbenzoquinone  dibenzoate,  CggHg^O^,  crystal- 
lises in  yellow  needles,  m.  p.  220°. 

Dihydroxy-p-di-n-butylbenzoquinone,  Cj^HgoO^,  prepared  from  ethyl 
oxalate  and  ethyl  n-hexoate,  separates  from  glacial  acetic  acid  in  red 
crystals,  m.  p.  175°  in  a  sealed  capillary  tube,  forms  in  aqueous  alkalis 
a  violet,  in  concentrated  sulphuric  acid  a  dark  blue,  solution,  and  when 
boiled  with  aqueous  sodium  hydroxide  undergoes  the  succinic  acid 
hydrolysis.     The  diacetate,  CjgH2A»  forms  yellow  needles,  m.  p.  6C° 

Dihydroxy-p-diphenylbenzoquino7ie,  CjgHj204,  prepared  from  ethyl 
phenylacetate  and  ethyl  oxalate,  forms  violet-brown  crystals,  decomp. 
280 — 300°,  gives  with  aqueous  alkalis  a  violet,  with  concentrated 
sulphuric  acid  a  brown,  coloration,  and  dyes  mordants  more  feebly 
than  the  dialkyl  compounds. 

Dihydroxy-p-dibenzylbenzoquinone,  O^qHiqO^,  prepared  from  ethyl 
hydrocinnamate  and  ethyl  oxalate,  crystallises  in  red  leaflets,  m.  p. 
225°  in  a  sealed  tube,  gives  colorations  similar  to  those  of  the  preceding 
substance,  and  is  a  strong  dye.  The  diacetate,  C24H2QOg,  forms  yellow 
needles,  m.  p.  182°. 

2.  Synthesis  of  Dihydroxy-p-dialkylquino7ies. — [With  Max  Jetzeh.] 
— Comparative  experiments  on  the  influence  of  different  solvents  and 
of  different  alkyl  groi^)s  on  the  formation  of  dihydroxy-p-dialkylbenzo- 
quinones  show  that  better  yields  are  obtained  in  benzene  or  toluene 
than  in  ethereal  solution,  that  methyl  oxalate  and  methyl  butyrate  give 
better  yields  than  the  ethyl  or  isoamyl  esters,  and  that  ethyl  oxalate 
condensed  with  methyl  isovalerate  gives  a  better  yield  of  the  dihydroxy- 
benzoquinone  than  a  mixture  of  the  methyl  esters,  a  mixture  of  the 
ethyl  esters,  or  a  mixture  of  methyl  oxalate  with  ethyl  ^'sovalerate. 
The  reaction  takes  place  more  easily  with  the  isovalerate  than  with 
the  butyrate. 

2/2/2 
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3.  Hydrolysis  of  Dihydroxy--^-dixyloquinone  and  Dihydroxy-T^-diethyl- 
henzoquinones. — [With  Hans  Kappeler.] — When  boiled  with  sodium 
hydroxide  in  aqueous  solution,  dihydroxy-p-xyloquinone  yields  s-methyl- 
ethylsuccinic  acid,  m.  p.  178°,  and  as-methylethylsuccinic  acid,  m.  p. 
99 — 100°.  These  two  acids  are  obtained  also  by  the  hydrolysis  of 
tt-keto-^-methylhexolactone-y-carboxylic  acid  (Fichter  and  Preiswerk, 
Abstr.,  1902,  i,  443)  by  means  of  boiling  5%  sodium  hydroxide.  The 
hydrolysis  of  dihydroxy-jo-diethylbenzoquinone  in  the  same  manner 
leads  to  the  formation  of  ^-ethylpropylsuccinic  acid,  CgHj^O^,  m.  p. 
174 — 175°,  which  forms  a  barnum  salt,  CcjB^^fi^l^a,,^^^,  and  an  ethyl 
ester,  013112404,  colourless  oil,  b.  p.  134 — 135°/ 16  mm.,  and  a,s-eihyl- 
propylsuccinic  acid,  which  crystallises  in  stellate  aggregates,  m.  p. 
97 — 98°.  These  ethylpropylsuccinic  acids  are  obtained  also  by 
hydrolysis  of  a-keto-P-ethylheptolactone-y-carboxylic  acid, 

CHEt<«^!:(^«^>0, 

which  is  formed  by  heating  butyrylformic  acid  with  75%  sulphuric  acid, 
crystallises  in  colourless  needles,  m.  p.  110 — 111°,  and  gives  an  intense 
red  coloration  with  ferric  chloride. 

4.  Hydrolysis  of  Dihydroxy-^-di'i&opropylhenzoquinone  and  Dihydroxy- 
thymoquinone. — [With  Heinrich  Glaser.] — The  hydrolysis  of 
dihydroxy-jo-ditsopropylbenzoquinone  with  boiling  dilute  sodium 
hydroxide  leads  to  the  formation  of  two  i&op7'opylisobutylsuccinic  acids, 
which  are  not  identical  with  Beatty's  acids  (Abstr.,  1903,  i,  726). 

^soPropyl^5obutylsuccinic  acid,  Oi^HgQO^,  m.  p.  185 — 186° 
crystallises  from  hot  water  in  colourless  needles,  or  from  cold  water 
separates  in  crystals  containing  HgO.     The  calcium  salt, 

OiiH^gO.Oa.H^O, 
is  colourless.     The  anhydride,  C^^ll^fi^,  formed  by  boiling  the  acid 
with  acetic  anhydride,  is  obtained  as  a  colourless  oil,  b.  p.  150°/ 12  mm., 
and  when  boiled  with  water  yields  the  acid,  m.  p.  185 — 186°. 

isoPropyh'sobutylsuccinic  acid,  m.  p.  124°,  crystallises  from  water  in 
cubes,  is  volatile  with  steam,  and  can  by  extracted  from  the  aqueous 
distillate  by  ether.     The   barium,  G^^^^gO^Bsi,2Il2^,  and  calcium, 

C'iiHis040a,2H20, 
salts  were  analysed.  The  anhydride  is  formed  when  the  anhydride 
of  the  acid  of  higher  m.  p.  is  distilled  under  the  ordinary  pressure  ;  it 
is  a  slightly  yellow  liquid,  b.  p.  264 — 265°,  and  when  boiled  with 
water  yields  the  acid,  m.  p.  124°.  When  heated  with  18%  hydrochloric 
acid  at  180 — 220°,  the  acid,  m.  p.  124,  is  converted  into  the  acid,  m.  p. 
185—186° 

Diethyldiaminothymoquinone,  C^^HgaOgNg,  prepared  from  ethylamine, 
forms  violet-red  needles,  m.  p.  1 1 6°. 

On  hydrolysis  with  sodium  hydroxide,  dihydroxythymoquinone 
yields  two  ethylisopropyl succinic  acids,  OgH^gO^.  Ethyh'sopropyl- 
succinic  acid,  m.  p.  210°,  crystallises  from  water  in  colourless  needles, 
and  forms  a  calcium  salt,  OgHj^O^OajHgO.  This  acid  can  be  prepared 
also  by  condensation  of  ethyl  ethylmalonate  with  ethyl  a-bromoiso- 
valerate  by  means  of  sodium ;  the  intermediate  ethyl  tricarboxylate, 


has  b.  p.  164°/12  mm. 
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EthyKsopropylsuccinic  acid,  m.  p.  96°,  crystallises  in  cubes  ;  the 
calcium  salt,  CjjHj^O^CajHgO,  forms  long  needles. 

Dihydroxytoluquinones  are  best  prepared  by  the  action  of  methyl- 
amine  on  toluquinone  and  hydrolysis  of  the  tetra-acetate  of  this,  when 
the  resulting  tetrahydroxytoluene  is  rapidly  oxidised  by  air  to  the 
dihydroxytoluquinone. 

Di-^-methylaminololuquinone,  NHMe-CgHOgMe'NHMe,  forms  a 
brown,  crystalline  powder,  m.  p.  235°      The  tetra-acetate, 

C(5HMe(OAc)4, 
crystallises  in  needles,  m.  p.   198°.     This  tetra-acetate  differs  from  the 
dialkylated  compounds  in  that  its  alkaline   solution   does  not   become 
colourless  even  on  prolonged  boiling  ;  the  product  is  a   black,  syrupy 
mass,  from  which  a  crystalline  acid  could  not  be  isolated.  G.  Y. 

Preparation  of  a^-Dihydroxyanthraquinones  and  aj8- 
Hydroxyanthraquinonesulphonic  Acids.  R.  Wedekind  &  Co. 
(D.R.-P.  195874).— The  1:6-  and  1  : 7-anthraquinonesulphonic 
acids  when  heated  under  pressure  with  water,  calcium  hydroxide, 
potassium  nitrate,  and  calcium  chloride  yield  a  mixture  of  1:6- 
and  1  :  7-dihydroxyanthraquinones  and  an  intermediate  hydroxy- 
anthraquinonesulphonic  acid.  G.  T.  M. 

Preparation  of  Halogen  Derivativ'es  of  Benzanthrone, 
Badisciie  Anilin-  &  Soda-Fabrik  (D.R.-P.  193959.  Compare  Abstr., 
1907,  i,  324). — A  hromohenzanthrone,  yellow  needles  or  leaflets,  m.  p. 
170°,  is  obtained  by  brominating  benzanthrone  in  acetic  acid  solution. 
Chlorination  of  benzanthrone  in  the  same  medium  leads  to  the  forma- 
tion of  two  dichlorobenzanthrones,  which  are  separated  by  fractional 
crystallisation  from  acetic  anhydride,  glacial  acetic  acid,  or  nitro- 
benzene ;  these  isomerides  crystallise  in  yellow  needles,  and  melt 
respectively  at  269°  and  218°.  By  chlorinating  benzanthrone  with 
potassium  chlorate  and  hydrochloric  acid  in  50%  acetic  acid,  a 
chlorohenzanthrone  is  obtained,  golden-yellow  needles  m.  p.  176°. 
Bromobenzanthronequinoline,  golden-yellow  needles,  m.  p.  298°,  is 
produced  by  brominating  benzanthronequinoline.  These  products 
differ  from  those  obtained  by  condensing  the  halogenated  anthra- 
quinones  •  with  glycerol  in  containing  the  halogen  in  the  anthrone 
ring.  On  oxidation,  they  furnish  anthraquinone-1-carboxylic  acid, 
whereas  the  former  series  give  rise  to  the  halogen  derivatives  of  this 
acid.  G.  T.  M. 

Direct  Transformation  of  Borneol  into  Campholic  and 
4oCampholic  Acid^.  Marcel  Guerbet  (Comjjt.  rend.,  1908,  147, 
70—72.  Compare  Abstr.,  1901,  i,  307.)— When  borneol  is  heated  at 
250 — 280°  in  sealed  tubes  with  recently-fused  potassium  hydroxide, 
it  is  almost  completely  transformed  into  a  mixture  of  potassium 
campholate  and  isocampholate,  thus  : 

CioHjgO  +  KOH  =  CioHi^OsK  +  H.,. 

This  is  probably  to  be  explained  by  the  rupture  of  one  of  the  rings 
in  borneol  in  two  different  ways,  one  giving  campholic,  and  the  other  iso- 
campholic,  acid.     The  two  acids  are  readily  separated,  since  the  former 
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is   precipitated    from   its  alkaline  solutions  by  carbon    dioxide,  and, 
moreover,  it  is  not  esterified  by  hydrochloric  acid  and  alcohol. 

The  campholic  acid  obtained  has  a +  46  6°,  differing  somewhat  from 
the  value  +498°  obtained  by  Montgolfier  (Abstr.,  1878,  891). 
From  36  grams  of  borneol,  26-5  grams  of  crude  campholic  acid,  I'lO 
grams  of  isocampbolic  acid,  3  30  grams  of  borneol,  and  some  neutral 
oily  products  are  obtained.  E.  H. 


Compounds  of  the  Citronella  Series.  Carl  D.  Harries  and 
Alfred  Himmelmann  (Z)V.,  1908,  41,  2187 — 2199.  Compare  this  vol., 
i,  714).— -An  investigation  of  the  ozonides  of  citronellaldehyde, 
citronellol,  and  citronellic  acid.  These  compounds  decompose  when 
treated  with  water,  yielding  acetone  and  /5-methyladipic  acid,  except  in 
the  case  of  the  ozonide  of  citronellol,  when  acetone,  but  not  /3-methyl- 
adipic  acid,  is  obtained.  The  quantities  obtained  are  21,  32,  and 
52%  of  acetone,  and  0,  35,  and  58%  of  ^-methyladipic  acid  respectively. 

The  quantities  of  acetone  obtained  closely  correspond  with  those  of 
^-methyladipinic  acid.  From  these  results,  the  authors  consider 
it  highly  probable  that  compounds  of  the  citronella  series  which  have 
hitherto  been  regarded  as  simple  substances  are  mixtures  of  compounds 
of  the  citronella  series,  CH2iCMe'[CH2]3*CHMe*CH2K,  with  those  of 
the  isomeric  rhodina  series,  CMe.2lCH-[CH2]2'CHMe-CtT2^.  For 
example,  ordinary  citronellaldehyde  is  probably  a  mixture  of  a 
compound  having  the  formula  assigned  by  Barbier  (Abstr.,  1897,  i, 
537)  and  Harries  (Abstr.,  1901,  i,  730)  to  citronellaldehyde,  namely, 
CH2:CMe-[CH2]3-CHMe-CH2-CHO,  with  a  substance  having  the 
constitution  assigned  by  Bouveault  (Abstr.,  1900,  i,  452)  to  the 
aldehyde  derived  from  rhodinol,  namely, 

CMe2:CH-[CH2]2-CHMe-CH2-CHO  ; 
the  latter  formula  was  originally  given  by  Tiemann  and  Schmidt  to 
citronellaldehyde  (Abstr.,  1897,  i,  198).  From  the  quantities  of 
acetone  obtained  from  the  various  ozonides,  it  follows  that  ordinary 
citronellol  contains  about  20%  of  rhodiool,  citronellaldehyde  about 
40%  of  rhodinaldehyde,  whilst  citronellic  acid  contains  about  60%  of 
rhodinic  acid. 

The  ketonic  substances  which  would  result  from  the  ozonides  of  the 
citronella  series  (CH2iCMe*CH2  .  .  .)  on  treatment  with  water,  namely, 
X'CHg'OH  from  citronellol,  X'CtlO  from  citronelLildehyde,  and 
X-COgH  from  citronellic  acid,  where  X  =  Me-CO-[CH2l3-CHMe'CH2-, 
were  not  isolated. 

This  assumption  explains  why  Tiemann  and  Schmidt  {loo.  cit.) 
obtained  only  50%  of  isopulegol  on  treating  the  aldehyde  with  acetic 
anhydride,  and  why  only  one-half  of  the  citronellaldimethylacetal 
when  oxidised  with  potassium  permanganate  is  converted  into  the 
dimethylsemiacetal  of  /8-methyladipic  acid  (Harries  and  Schauwecker, 
Abstr.,  1901,  i,  448). 

The  compound  obtained  by  acting  on  citronellaldehyde  with  ozone 
is  an  ozonide  jyeroxide,  CjoH^j^Og  (compare  Langheld,  Abstr.,  1906,  i, 
226) ;  it  is  converted  by  sodium  hydrogen  carbonate  solution  into  the 
normal  ozonide,  C^QH^gO^.     The  ozonide,  CjQHjgO^j,  obtained  by  passing 
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ozone  into  a  solution  of  the  aldehyde  in  carbon  tetrachloride,  is  a  non- 
explosive,  colourless,  syrupy  liquid  with  an  unpleasant  odour. 

An  ozonide  peroxide  of  citronellic  acid,  Cj^HisOg,  is  formed  when 
ozone  is  passed  into  a  solution  of  the  acid  in  carbon  tetrachloride 
until  the  solution  no  longer  decolorises  a  solution  of  bromine  in 
acetic  acid.  It  is  a  slightly  explosive,  colourless,  viscid  liquid,  which, 
when  treated  with  water,  yields  an  ozonide,  C^QHjgO^.  An  ozonide, 
CjoHjgOj.,  is  obtained  by  passing  ozone  into  the  solution  in  carbon 
tetrachloride  until  the  latter  becomes  blue ;  it  is  similar  in  properties 
to  the  ozonide  peroxide.  An  ozonide  of  citronellol,  CjoHgoO^,  is 
obtained  by  passing  ozone  into  a  solution  of  citronellol  in  carbon 
tetrachloride ;  it  is  a  non-explosive,  colourless,  viscid  liquid. 

W.  H.  G. 

A  Hydrocarbon  from  isoPuIegone.  Hans  Eupe  and  A.  Ebert 
(Ber.,  1908,  41,  2067— 2071),— The  action  of  magnesium  methyl 
iodide  on  isopulegone  leads  to  the  formation  of  a  tertiary  alcohol 
which  loses  water  with  moderate  ease.  It  has  been  found  previously 
(Abstr.,  1906,  i,  374;  this  vol.,  i,  433,  556)  that  the  stability  of 
tertiary  alcohols  of  this  series  depends  on  the  relative  position  in  the 
molecule  of  the  carbinol  group  and  an  ethylene  linking,  the  loss 
of  water  taking  place  the  more  readily  the  nearer  these  are  together. 
Thus  3-methylpulegol,  CHMe<^^2*CMe(0H)\^^.^j^^^^  ^^^  2-methyl- 

carvenol,  CHMe<^pTT -htt  ^CPr^,  cannot  be  isolated,  as  they 

lose  water  spontaneously,  and  2-methylcarveol, 

loses  water  with  great  ease,  whereas  2-methyldihydrocarveol, 
CHMe<^^^^):^g'^>CH-CiMe:OH„ 

and  homothujyl  alcohol,  ORMe<^  ^^^       ^    -|-p>>CPr^,  which  does  not 

contain  an  ethylene  linking,  are  stable,  and  lose  water  only  with  great 
difficulty.     Hence   it  is  considered  that  the  new  tertiary  alcohol  is 

3  -  methylisopulegol,  CHMe<^^2'^^^(Q^)>cH'CMe:CH..  The 
hydrocarbon  formed  from  this  by  loss  of  water  must  be  3-methyl- 
/^"•'^'^-menthadiene,  CIIMe<^g  ^^  >CH-CMe:CH2,  as  the  mole- 
cular refraction  approximates  closely  to  the  calculated,  which  excludes 
the  possibility  of  the^  presence  of  conjugated  ethylene  linkings.  The 
substances  described  may,  however,  be  mixtures  of  isomerides 
(compare  Wallach,  this  vol.,  i,  402). 

3-MethyKsopulegol,  C^-^H^fi,  is  a  mobile  oil,  b.  p.  93 — 94°/ 12  mm., 
D'-''  0-9108,  no  1-4699,  [aj^  19-54°,  has  an  odour  resemTDling  geraniol, 
and,  on  treatment  with  phosphorus  trichloride  in  ethereal  solution, 
yields  3-chlo7'o-d-7nethyl-\^^^^-7nenthene,  Ci^Hj^Cl,  which  is  obtained  as  a 
mobile,  colourless  oil,  b.  p.  92 — 93°/10  mm.,  gradually  decomposing  at 
the  ordinary  temperature. 
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3-Methyl-A''*'^'''-menthadiene,  CjjHjg,  prepared  by  heating  the 
preceding  chloro-compound  with  potassium  acetate  in  alcoholic 
solution,  or  by  converting  the  tertiary  alcohol  into  its  aceti/l  derivsiiive 
and  distilling  this  under  the  ordinary  pressure  and  again  over  sodium, 
forms  a  mobile  liquid  having  a  slight  odour  of  menthene.  Of  the 
following  physical  constants,  the  first  series  is  those  obtained  with  the 
hydrocarbon  prepared  from  the  chloro-compound,  and  the  second  with 
that  from  the  acetyl  derivative,  b.  p.  180—1857750  mm.  or  95—97°/ 
12  mm.,  D20  08401,  <  1-4734,  [a\^  -f-  29-00°  ;  b.  p.  182— 184°/750  mm. 
or    95-97°/12    mm.,   D20   0-8400,  nt  1-4724,   [a]b"  +46-27°. 

G.  Y. 

Components  of  Ethereal  Oils.  Establishment  of  the 
Constitutional  Formulae  of  Blemicin  and  isoElemicin.  Fried- 
iiiCH  W.  Semmler  {Ber.,  1908,  41,  2183— 2187).— Elemicin  (compare 
this  vol.,  i,  557)  is  definitely  shown  to  be  3  :  4  :  5-trimethoxy-l-alIyl- 
benzene  ;  tsoelemicin  is  therefore  3  :  4  :  5-trimethoxy-l-propenyl- 
benzene.  Elemicin,  obtained  by  fractional  distillation  from  the 
ethereal  oil,  has  been  further  purified  by  treatment  with  concentrated 
formic  acid;  it  then  has  b.  p.  144— 147°/10  mm.,  D'"  1-063,  n^, 
1-52848.  isoElemicin,  obtained  from  elemicin  purified  in  this  manner, 
has  b.  p.  153— 156°/10  mm.,  U''  1-073,  n^  1-54679.  It  is  converted  by 
bromine  dissolved  in  carbon  tetrachloride  into  isoelemicin  dibromide, 

OMe-C<^|Q^^|:^^>C-CHBr-CHMeBr, 

forming  crystals,  m.  p.  89—90°.  W.  H.  G. 

Preparation  of  Santalyl  Camphorate.  J.  D.  Riedel  (D.R.-P. 
193960). — /Santalyl  campJiorate,  yellow  oil,  D  0-9945/24°,  is  produced 
by  heating  methyl  camphorate  with  2  to  4  parts  of  santalol,  or 
the  corresponding  amount  of  sandal-wood  oil  at  150 — 200°  for  several 
hours.  The  excess  of  santalol,  or  oil,  is  expelled  in  steam,  and  the  new 
ester  is  obtained  from  the  residue.  G.  T.  M. 

Reduction  of  Aliphatic  Terpene  Compounds.  C.  J.  Enklaar 
{Ber.,  1908,  41,  2083— 2087). -/3^Dimethyloctane  (Willstatter  and 
Mayer,  this  vol.,  i,  383)  is  obtained  by  reduction  of  ocimene  (van 
Komburgh,  Abstr.,  1901,  i,  220),  geraniol,  or  linalool  with  hydrogen 
in  presence  of  nickel  at  130°.  When  reduced  with  sodium  and 
alcohol,  and  thereafter  treated  with  bromine,  ocimene  and  myrcene 
yield  the  ssmae  dihydro- ocimene  tetrahromide,  m.  p.  88°.  Hence  ocimene, 
a^/o-ocimene,  and  myrcene  are  derivatives  of  the  same  decane.  A 
comparison  of  the  properties  of  /3^-dimethyloctane  obtained  with  those 
of  Willstatter  and  Mayer's  preparation  shows  that,  whilst  ocimene  does 
not  contain  cyclic  terpenes,  myrcene  cannot  be  freed  from  these. 

Reduction  of  geraniol  with  limited  amounts  of  hydrogen  leads  to  the 
formation  of  decanol  (Willstatter  and  Mayer,  loc.  cit.),  together  with 
a  cyclic  alcohol,  CjQHgoO,  D\^  0906,  which  yields  a  phthalate,  m.  p. 
169 — 170°,  and  is  therefore  not  identical  with  ?'-menthol  or  thy  mo- 
menthol,  and  considerable  amounts  of  a  product,  CoiHr^O,  b.  p. 
192  — 194°/22  mm.,  D^^  0-8500,  v\^  1-45G4.  "      '    G.  Y. 
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Phellandrene  from  Water  Fennel  Oil.  I  wan  L.  Kondakoff 
{J.  pr.  Ghem.,  1908,  [ii],  78,  42 — 46). — It  has  been  shown  previously 
that  the  so-called  natural  phellandrene,  obtained  from  water  fennel 
oil,  consists  of  a  mixture  of  a  phellandrene  and  at  least  20%  of  pinene, 
which,  on  treatment  with  hydrogen  chloride,  forms  c?-bornyl  chloride, 
dipentene  dihydrochloride,  and  a  mixture  of  liquid  hydrochlorides. 
These  when  treated  with  alcoholic  potassium  hydroxide  yield  Kindt's 
camphor  and  a  hydrocarbon  containing  small  amounts  of  dipentene 
(Abstr.,  1907,  i,  329,  712,  713).  These  various  products  have  now 
been  further  investigated.  It  is  found  that,  on  treatment  with 
hydrogen  chloride  in  various  solvents,  natural  phellandrene  yields 
<i-bornyl  chloride,  with  or  without  small  amounts  of  dipentene 
dihydrochloride,  formed  from  pinene,  and  an  unsaturated  monohydro- 
chloride,  sometimes  together  with  a  stable,  liquid  dihydrochloride, 
formed  from  the  phellandrene.  An  optically  inactive  hydrocarbon, 
b.  p.  177—182°,  D^^  0-848,  n^  1*47877,  containing  possibly  traces 
of  camphene  and  dipentene,  is  obtained  from  the  monohydrochloride 
and  from  the  stable  dihydrochloride.  This  hydrocarbon  resinifies 
rapidly  on  exposure  to  air,  and  forms  a  liquid  nitrite,  liquid  bromide, 
and  liquid  dihydrochloride.  As  the  hydrochlorides  of  pinene  have 
smaller  rotatory  powers  than  the  hydrocarbon,  and  as  natural 
phellandrene  yields  bornyl  chloride  with  [a]U'^  +  28'3°,  the  pinene 
contained  in  natural  phellandrene  must  have  a  rotatory  power  not  less 
than  35°,  whilst  the  hydrocarbon,  i/^-  or  y8-phellandrene,  must  boil  above 
173°,  have  a  density  less  than  0*858,  and  be  optically  inactive.  The 
constitutions  of  a-  and  y3-phellandrene  remain  to  be  determined. 

G.  Y. 


Ethereal  Oils.  Heinrich  Haensel  {Chem.  Zentr.,  1908,  i,  1837  ; 
from  Geschdftsher,  October,  1907,  March,  1908). — Acaroid  resin 
oil  is  reddish-brown  in  colour,  and  in  odour  resembles  tolu-  and 
peru-balsam,  D^^  0'9600,  ao±0°,  acid  number  4*7,  ester  number 
37*5.  Birch-leaf  oil,  yellow  in  colour  and  solid  at  the  ordinary  tempera- 
ture, D^^  0'8683,  acid  number  30,  ester  number  81,  and  from  which 
a  paraffin  was  obtained  crystallising  in  leaflets,  m.  p.  49 — 50°. 
Coriander  oil  free  from  terpene  has  D^^  0*8786,  ao  -f  9*5°,  ester 
number  13*3.  Oil  of  Cuhehs,  obtained  from  cubeben,  D  0*941, 
tto  -  13  55°.  Guaiacum  resin  oil  is  a  dark  brown,  aromatic-smelling  oil, 
which  is  not  completely  soluble  in  96%  alcohol,  D^^  0*9417,  acid 
number  77,  ester  number  13*8,  and  when  warmed  with  ammoniacal 
silver  solution  gives  a  silver  mirror.  Rock-rose  oil,  obtained  from  the 
dried  plant,  is  dark  j^rown  and  has  an  unpleasant  odour,  D^i  0*9296, 
acid  number  0,  ester  number  111;  it  contains  neither  aldehyde  nor 
ketone.  Laurel-leaf  oil  has  D  0*9361,  au  -  15*95°,  and,  besides  ^pinene, 
probably  contains  some  phellandrene.  Celandine  oil,  from  the  dry 
plant,  is  brown  and  has  a  pleasant  odour ;  it  solidifies  at  30°,  and  has 
D^o  0-9374.  Oil  of  Frankincense,  Di^-s  0*8810,  aD  +  2208°,  acid  num- 
ber 2,  ester  number  15*5,  contains  an  alcohol,  Q^^^fi.  Olibanol, 
which  is  a  thick,  yellow  oil,  b.  p.  205—212°,  D^o  0  9570,  a^  -  65*05°. 

J.  V.  E. 
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Ethereal  Oils.  Schimmel  &  Co.  (Ghem.  Zentr.,  1908,  i, 
1838—1840;  from  Geschaftsher,  A.^Yi\  1908.  Compare  Abstr.,  1907, 
i,  782— 783).— Ayapana  oil  has  D^^  0-9806,  a^  +2-92°,  acid  number 
5'5,  ester  number  5*9 ;  the  yield  of  this  oil  from  the  leaves  of 
Eupatorium  triplinerva  from  Ceylon,  l'\i%,  A  fraction  obtained 
from  camphor  oil,  b.  p.  175-5—1777763  mm'.,  D^^  0-8470,  a^  +39-77°, 
contained  a  considerable  quantity  of  c^-limonene  with  dipentene.  Oil 
of  lemon  from  Java  may  occasionally  be  dextrorotatory  up  to  +  1-77°  ; 
an  oil  not  differing  in  properties  from  Java  oil  of  lemon  had  D^^  0-9058, 
ai)  +0-17°,  a  total  content  of  79-7%  (C^oH^gO),  and  was  soluble  in 
1  vol.  80%  alcohol.  Oil  of  bergamofc  from  Ischia  Island  does  not 
differ  from  the  ordinary  commercial  oil  from  Messina  ;  it  is  brownish- 
green  in  colour  and  strong  smelling,  D^^  0-8828,  a^  +  13°,  acid  number 
1*8,  ester  number  96-4,  and  corresponds  with  33-7%  linalyl  acetate; 
non-volatile  residue,  5-2%.  A  small  quantity  of  oil  (yield,  2  94%) 
distilled  from  the  seeds  of  lleracleum  giganteum  had  the  following  con- 
stants :  D^^  0*8738,  0^  +  1",  nf;*  1-42402,  acid  number  3-7,  ester  number 
281-9,  after  acetylation  311-8,  and  dissolved  in  1-2  vols.  80% 
alcohol.  Kobuschi  oil  from  the  young  twigs  and  leaves  of  Magnolia 
Kohus  had  D^^  0-9451,  ao- 1-5°,  acid  number  0-7,  ester  number  4-3, 
and  contained  citral  and  cineol  together  with  about  16%  anethole  and 
probably  also  methylchavicol. 

Oil  from  Lavandula  stoechas  contains  c?-fenchone  and  <i-camphor. 
A  sample  of  Niaouli  oil  (from  Melaleuca  viridiflora)  obtained  from 
New  Caledonia  was  pale  lemon-yellow  in  colour,  smelling  strongly 
like  eucalyptol,  and  had  D^^  0*9284,  a^  -1-17°;  it  contained  about 
40%  cineol.  Oil  of  Savin  does  not  contain  pinene,  thus  enabling  any 
adulteration  with  turpentine  oil  to  be  detected. 

Canadian  Snakeroot  oil,  from  the  air-dried  disintegrated  root  of 
Asarum  canadense  (Indian  ginger  root,  wild  ginger),  yields  3-36% 
of  a  yellowish-brown  aromatic  oil,  D^^  0-9508,  a^  -  22°,  w^^  1*48537,  acid 
number  3  7,  ester  number  115-9,  after  acetylation  140*1,  soluble  in 
2-7  vols,  and  more  of  70%  alcohol.  The  oil  obtained  from  the  root 
without  the  fibre  (yield,  383%)  is  purer  yellow  in  colour,  and  has 
D^5  0*9516,  ao  ~  2-83°,  n^  1*48508,  acid  number  3*7,  ester  number  117-6, 
after  acetylation  137*2,  and  it  dissolves  in  2*3  vols.  70%  alcohol.  The 
oil  from  the  fibre  of  the  root  (yield,  1-20%)  had  W^  0*9659,  a^  -  39*66°, 
Wd  1-50280,  acid  number  2-2,  ester  number  39-2,  after  acetylation 
110-2,  and  is  not  soluble  in  10  vols.  70%  alcohol,  but  soluble  in 
0-9  vols.  80%  alcohol. 

The  residue  obtained  from  the  purification  of  American  turpentine 
oil  gives,  when  fractionated,  portions  which  are  rich  in  ^-pinene, 
especially  the  fraction,  b.  p.  164 — 166°. 

American  Wormseed  oil  (from  Ghinopodium  amhrosioides  var. 
anthelminticum)  has  D  0-96 — 0-98,  and  dissolves  in  10  vols.  70% 
alcohol  to  a  clear  solution  ;  oils  have,  however,  for  some  time  been 
met  with  having  D  0-93 — 0-95,  which  are  only  soluble  in  80%  alcohol, 
the  difference  in  properties  being  caused  by  a  slow  distillation  process. 
It  is  advised  to  distil  at  a  moderate  rate  and  to  employ  only  the  seeds 
of  the  plant ;  the  plant  free  from  seeds  gives  no  oil.  A  careful  investiga- 
tion of  this  oil  showed  D^^  0-9768,  a^   -  45°,  nr^  1*47850,  acid  number 
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0,  saponification  number  8"4,  after  acetylation  280'1,  and  it  was 
soluble  in  4  vols.  70%  alcohol.  The  acetylated  oil  was  heavier  than 
water,  and  had  a  strong  scent  similar  to  spearmint.  Small  quantities  of 
a  terpene,  probably  silvestrene,  p-cymene,  and  also  cZ-camphor  have 
been  found  in  the  oil ;  the  chief  constituent,  however,  is  a  repugnant- 
smelling  substance,  ascaridol,  CjoHj^-Og,  b.  p.  83°/4 — 5  mm., 
D15  1-0079,  ao  -  4-25°,  n^^  1-47431.  Towards  reagents  which  show  alco- 
holic, aldehydic,  ketonic,  or  phenolic  characters,  this  substance  is  quite 
indifferent  only  with  50%  resorcinol  solution  does  it  give,  at  the  ordinary 
temperature,  an  unstable  liquid  compound,  which  when  heated  to 
130 — 150°  decomposes  with  explosive  violence.  It  appears  that  at 
150°  a  transformation  takes  place  ;  the  product  purified  by  vacuum 
distillation  had  b.  p.  98-5— 99-574-5  mm.,  Di^  10266,  a^  ±0°, 
n^j^  1*46545,  and  had  a  similar  composition  to  that  given  above. 
Ascaridol  reacts  violently  with  concentrated  formic  acid,  giving  cymene, 
but  less  readily  with  alcohol,  potassium  hydroxide,  or  zinc  chloride ; 
zinc  dust  and  acetic  acid  give  cymene  and  probably  also  carvenone. 
Oxidation  with  potassium  permanganate  (1%  solution)  gives  an  acid 
mixture  in  which,  besides  formic,  acetic,  and  isobutyric  acids,  a  higher 
boiling  liquid  acid  is  obtained  (CjoHigO^),  b.  p.  80 — SF/S  ram,,  D^^ 
10641,  ttD  ±0°,<  1-44388,  which  when  heated  to  120—130°  gives 
methylheptenone.  The  transformation  product  of  ascaridol  decom- 
poses when  boiled  with  water,  and  gives  with  zinc  dust  and  acetic  or 
formic  acid  no  cymene,  but  with  the  latter  a  ketone,  Cj^Hi^O,  semi- 
carbazone,  m.  p.  194 — 195°.  Normal  American  oil  (D^^  0-9708) 
contains  62 — 65%  of  ascaridol  and  about  22%  of  cymene,  but  light  oil 
(D15  0-9426),  only  45—50%  of  ascaridol. 

Hyssop  oil,  from  dried  flowering  plants,  had  D^^  0*9377,  a^  -22*5°, 
acid  number  1*8,  ester  number  5*8,  after  acetylation  44,  and  is 
soluble  in  about  6  vols.  80%  alcohol  with  separation  of  paraflSin. 
From  withered  flowering  plants,  the  oil  had  B^^  0*9322,  a^  -22*4°, 
acid  number  1*3,  ester  number  3*6,  after  acetylation  37'3,  n^  1-48315, 
and  is  soluble  in  about  8  vols.  80%  alcohol  with  separation  of  parafiin. 
Very  faded  flowering  plants  yielded  an  oil,  D^^  0*9336,  a^,  -  20*43°, 
n^  1*48441,  acid  number  1*8,  ester  number  3*1,  and  is  soluble  in  about 
7  vols.  80%  alcohol  with  sepiration  of  paraffin  ;  the  last  oil  appears 
to  contain  ^-pinene,  Z-pinocamphone,  and  a  very  small  quantity  of  an 
alcohol,  b.  p.  221 — 222°.  The  higher  boiling  portions  of  this  oil  are 
probably  sesquiterpenes.  A  beautiful  crystalline  dibromide  has  been 
obtained  from  ^pinocamphone,  m,  p.  93 — 94°,  which  gives  in  alcohol 
solutions  an  alcohol  of  camphor-like  odour,  m.  p.  67 — 68°,  b.  p. 
217 — 218°.  When  reduced  or  oxidised,  it  yields  l-pinonic  acid, 
CjoHjgOg,  m.  p.  69  § — 70*5°,  but  when  oxidised  by  sulphuric  acid, 
\-menthoethylheptanonolide,  m.  p.  46 — 47°,  is  produced. 

The  following  oils  from  Mayotte  are  described  for  the  first  time  : 
Two  Basilicum  oils,  one  of  which  contains  eugenole,  whilst  the  other, 
from  B.  canum  {Ocimum  canum),  contains  a  considerable  quantity  of 
c/-camphor  ;  also  an  oil  from  Mexico  from  the  leaves  of  Schinus  molle, 
a  colourless  oil,  D^^  08583,  a^  +44-83°,  ester  number  7*2;  that  from 
the  fruit  was  pale  yellow,  T>^'^  0*8600,  a^  -f-42-5°,  ester  number  25*2, 
after  acetylation  56*5 ;  both  these  oils  give  strong  phellandrene  reactions. 
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Oil  from  the  leaves  aod  flowers  of  Buddleia  perfoliata  from  Mexico  : 
a  pleasant,  although  peculiar,  smelling  pale  yellow  oil,  D^'^  0"8862, 
ttp  -  25°,  acid  number  0-6,  ester  number  8'1. 

Oil  from  Vitex  agnus  castus. — The  leaves  of  this  plant  give  0'48% 
of  a  brown  oil,  which  has  an  odour  resembling  hyssop,  D^^  0*9010, 
a^  7"92°,  acid  number  6-4,  ester  number  18-3,  after  acetylation  68*4 ; 
it  contained  cineol  and  probably  sabinene.  J.  Y.  E. 

Transformations  of  Chlorophyll  under  the  Influence  of 
Acids.  Lad.  Hildt,  Leon  Marchlewski,  and  J.  Robel  {Bull.  Acad. 
Sci.  Cracow,  1908,  261—296.  Compare  Willstatter  and  Hocheder. 
Abstr.,  1907,  i,  784). — The  conclusion  is  drawn  that  chlorophyllan, 
phseophytin,  and  phyllogen  are  identical.  The  two  last  are  obtained 
by  the  action  of  acids  on  chlorophyll  at  low  temperatures  and  as  a  rule 
contain  no  phyllocyanin  or  other  decomposition  product  which  is  not 
extracted  from  the  ethereal  solution  by  15%  hydrochloric  acid. 
PhjBophytins  containing  strongly  basic  products  have  been  obtained, 
for  example,  from  Acacia  leaves.  Chlorophyllan  is  usually  obtained  at 
higher  temperatures,  and  can  therefore  contain  decomposition  products, 
but  phyllogens  have  been  prepared  which  react  with  15%  hydrochloric 
acid  in  exactly  the  same  manner  as  chlorophyllans,  and  thus  the  chief 
difference  between  the  two  groups  is  removed.  J.  J.  S. 

Conversion  of  Phyllotaonin  into  Phytorhodins.  T.  Kozniewski 
and  Leon  Marchlewski  (Bull.  Acad.  Sci,  Cracow,  1908,  247 — 261  ; 
Biochem.  Zeitsch.,  1908,  10,  472 — 485). — It  is  shown  by  means  of 
spectroscopic  measurements  that  a/^ophyllotaonin  is  converted,  under 
the  influence  of  acids  at  high  temperatures,  into  substances  which  are 
identical  with  Willstatter  and  Mieg's  phytorhodins  (Abstr.,  1907,  i,  69). 
The  conversion  of  alkachlorophyll  into  these  compounds  thus  takes 
place  in  two  stages,  the  intermediate  product  being  a^Zophyllotaonin. 
Phyllotaonin  and  a^^ophyllotaonin  are  much  more  closely  related  to 
alkachlorophyll  than  are  the  phytorhodins. 

A  very  marked  difference  exists  in  the  behaviour  of  phyllotaonin 
and  the  phytorhodins  towards  alkalis  at  high  temperatures.  Phyllo- 
taonin is  the  best  source  for  the  preparation  of  phylloporphyrin, 
whereas  phytorhodins  do  not  yield  this  compound  when  heated  with 
alkali  at  200°  under  pressure.  J.  J.  S. 

Phseophytin  and  Chlorophyllan  with  some  Concluding 
Remarks  on  Phylloxanthin.  M.  Tsvett  {Biochem.  Zeitsch.,  1908, 
10,  404 — 413). — The  dark  green  precipitate  which  is  formed  from 
chlorophyll  solutions  by  the  addition  of  organic  acids  or  of  traces  of 
hydrochloric  acid  (Tschirsch's  chlorophyllan,  Willstiitter's  phaiophytin) 
is  a  mixture  of  the  immediate  products  formed  by  the  action  of  acid 
on  chlorophyll,  that  is,  a  mixture,  according  to  the  author,  of  the 
already  described  a-  and  y8-chlorophyllans ;  at  any  rate,  it  can  by  the 
absorption-analysis  method  be  separated  into  constituents  with  the 
same  spectroscopic  properties  and  chemical  reactions.  By  throwing 
it  into  Fr6my's  diphasic  ethyl  ether  hydrochloric  acid  mixture,  it 
gives   the   so-called    phylloxanthin,   which    is    apparently    unchanged 
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y8-chlorophylIan  and  remains  in  ethereal  solution,  and  the  so-called 
phyllocyanin,  which  is  not  unchanged  a-chlorophyllan,  but  a  mixture 
that  can  be  resolved  into  its  components  by  Willstiitter's  method  of 
acid  fractionation.  S.  B.  S. 

The  Nature  of  the  So-called  Crystallisable  Chlorophyll 
("  Metachlorophynin ").  M.  Tsvett  (Biochem.  Zeitsch.,  1908,  10, 
414 — 425). — The  so-called  "crystallisable  chlorophyll"  (a-metachloro- 
phyllin)  is  not  a  natural  constituent  of  chlorophyll,  but  an  artifact, 
which  is  formed  by  the  slow  extraction  of  plants,  and  is  formed  from 
the  genuine  chlorophyllin  under  the  influence  of  some  unknown  factor 
in  the  cell  mechanism.  Chlorophyll  extracts  immediately  after 
preparation  are  free  from  this  substance.  In  its  spectrum,  it  combines 
the  bands  of  both  chlorophyllins  (a  and  ^),  and  must  be  considered  as 
derived  from  both.  S.  B.  S. 

A  New  System  of  the  So-called  Chlorophyll  Derivatives.  M. 
Tsvett  (Biochem.  ZeitscL,  1908,  10,  426—429). — According  to  this 
system  there  are  two  main  constituents  of  chlorophyll  extract,  namely, 
a-chlorophyllin  and  /3-chlorophyllin.  By  the  action  of  alkalis  at  low 
temperatures  they  yield  respectively  a-  and  jS-chlorophyllic  acids. 
The  foimer  of  these,  on  treatment  with  alkali  at  200°,  yields 
Willstatter's  rhodophyllin  (from  which  by  the  action  of  acids 
alloporphyrin  is  obtained),  whereas  the  latter  under  the  same  condi- 
tions yields  phylloporphyrin.  On  treatment  with  weak  acids,  a-chloro- 
phyllin yields  chlorophyllan,  from  which,  by  the  action  of  strong 
acids,  Schunck's  phyllocyanin  is  obtained.  This  on  further  treatment 
by  acid,  yields  Willstatter's  phytochlorins  and  phytorhodins.  /?-Chloro- 
phyllin,  on- treatment  with  weak  acids,  yields  ^-chlorophyllan  (Tschirch 
and  Schunck's  phylloxanthin),  from  which  by  more  energetic  hydrolysis 
the  phytochlorins  and  phytorhodins  are  obtainable.  These  latter 
substances  are  obtainable  directly  from  chlorophyllic  acid  by  energetic 
hydrolysis.  S.  B.  S. 

Theory  of  Mordant  Dyes.  Leo  A.  Tschugaeff  {Ber.,  1908,  41, 
2245—2246). — Polemical.     A  reply  to  Liebermann  (this  vol.,  i,  441). 

W.  R. 

Theory  of  Mordant  Dyes.  Alfred  Werner  {Ber.^  1908,  41, 
2383— 2386).— A  reply  to  Liebermann  (this  vol.,  i,  441).  G.  Y. 

Blue  Brythrosin  Silver.  Luppo-Cramer  (Zeilsch.  Chdm.,  Ind. 
Kolloide,  1908,  ii,  32o — 326). — Whensilver  nitrate  is  added  to  an  excess 
of  a  dilute  solution  of  erythrosin,  a  much  more  intensely  coloured 
colloidal  solution  of  the  silver  salt  of  erythrosin  is  obtained.  The 
colour  of  the  colloidal  solution  is  distinctly  more  blue  than  the  original. 
On  boiling  or  on  keeping  for  some  time,  the  solution  becomes  opalescent, 
and  the  erythrosin  silver  compound,  which  has  a  pure  blue  colour, 
gradually  separates. 

The  same  thing  can  be  observed  in  the  presence  of  silver  bromide  or 
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chloride,  which  act  as  protective  colloids.  The  separated  erythrosin 
silver  compound  when  shaken  up  with  water  forms  a  very  fine 
suspension,  which  can  be  filtered  through  paper  without  leaving  a 
residue. 

Fluorescein,  dibromofluorescein,  eosin,  and  tetraiododichloro- 
fluorescein  behave  differently  from  erythrosin  ;  the  colloidal  solutions 
of  the  silver  salts  in  presence  of  colloidal  silver  bromide  appear  to  be 
quite  stable.  H.  M.  D. 

Rosocyanin.  Latham  Clarke  and  C,  Loring  Jackson  (Amer. 
Chem.  /.,  1908,  39,  696 — 719). — Kosocyanin,  the  red  colouring  matter 
produced  in  the  well-known  test  for  boric  acid  with  turmeric  paper, 
has  been  studied  by  Schlumberger  [Bull.  Soc.  chim.,  1866,  [ii],  5,  194) 
and  by  Ivanow-Gajewski  (this  Journ.,  1873,  504,  760). 

In  the  present  investigation,  the  rosocyanin  was  prepared  by  heating 
an  alcoholic  solution  of  curcumin  with  boric  and  sulphuric  acids,  and 
was  obtained  as  a  purple  powder  with  a  yellowish-green  metallic  lustre. 
It  does  not  melt,  but  decomposes  at  200 — 230°.  The  statement  of 
Schlumberger  and  Ivanow-Gajewski  that  the  substance  does  not  contain 
boron  is  confirmed.  Kosocyanin  has  the  composition  Cj^H^^O^,  and  is 
thus  isomeric  with  curcumin.  It  yields  only  mono-salts  with  the 
alkalis,  whereas  curcumin  gives  both  mono-  and  di-salts.  It  is  evident, 
therefore,  that  the  former  substance  only  contains  one  hydroxyl  group. 
The  ammonium,  potassium,  and  barium  salts  are  blue.  The  acetyl 
derivative  forms  a  brownish-red  powder.  The  methyl  ether  is  obtained 
as  a  purple  powder  resembling  rosocyanin  itself. 

When  a  mixture  of  curcumin,  boric  acid,  and  alcohol  is  left  for  eight 
hours,  a  red  solution  is  obtained,  from  which  ether  precipitates  a  red 
powder,  which  is  decomposed  by  water  into  rubrocurcumin  and  boric 
acid.  If  a  mixture  of  curcumin,  boric  acid,  and  alcohol  in  certain  pro- 
portions is  left  for  some  hours  and  then  poured  into  water,  rubro- 
curcumin, CJ4IIJ4O4,  is  obtained  as  a  vermilion-coloured  powder ;  it  is 
unstable,  gradually  changing  into  curcumin,  and,  when  heated  at 
200 — 240°,  is  converted  into  rosocyanin.     Acetylrubrocurcumin, 

Ci,Hi303-OAc, 
m.  p.  245°,  forms  orange-yellow,  prismatic  needles. 

Curcumin  methyl  ether,  CgH3(OMe)2'C7H702,  m.  p.  145°,  forms  small, 
orange-yellow  needles,  and,  on  oxidation  with  potassium  permanganate, 
yields  veratric  acid. 

Protocurcumin,  0^^{0^)^*Q>jH.>j02,  formed  by  the  removal  of  a 
riiethyl  group  from  curcumin,  gives  a  crimson  coloration  when  treated 
with  boric  acid,  sulphuric  acid,  and  alcohol,  which  is  turned  blue  by 
alkali  hydroxides.     This  substance  will  be  described  in  a  future  paper. 

E.  G. 

Condensation  Products  of  Quinol.  Richard  Meyer  and  Karl 
WiTTE  {Ber.,  1908,  41,  2453— 2459).— A  condensation  product 
differing  from  that  described  by  Schorygin  (Abstr.,  1907,  i,  1031)  is 
obtained  by  adding  small  quantities  of  benzaldehyde  to  a  solution  of 
quinol    in  dilute  sulphuric  acid.     From  its   chemical  behaviour  and 
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from    the    results    of    analysis    and    mol.-wt.    determinations,    the 
pTxp,  compound  so  formed  is  evidently  2  :  7-dihych- 

yv     yv     yv^^  oxyphenylxanthen,  annexed  formula. 

0H|^  Y^  ]^  |0H  It  crystallises  in  glittering,  slender,  colour- 
less needles,  m,  p.  259°  (decomp.) ;  the  acetate^ 
Cic)Hj20(OAc)2,  crystallises  in  glistening, 
slender,  white  needles,  m.  p.  200°  (decomp.)  ; 
the  henzoate,  Ci()Hj20(OBz)2,  forms  slender  needles,  m.  p.  237° ;  the 
dimethyl  ether,  Oj9Hj20(OMe)2,  forms  small,  colourless  crystals,  m.  p. 
132°;  the  diethyl  ether,  CjQli^<p{0'Et)2,  crystallises  in  slender,  white 
needles,  m.  p.  100—101°;  the  dibenzyl  ether,  Ci9Hi20(0-CH2Ph)2, 
forms  stellate  groups  of  small  needles,  m.  p.  190°. 

The  acetate  is  oxidised  by  chromic  acid,  yielding  the  carhinol, 
0<^6g3(OAcK(,p^.()jj^    m.    p.     171—172°;     the     corresponding 

henzoate,  Cic)Hj202(OBz)2,  has  m.  p.  209°. 

Condensation  products  of  quinol  with  formaldehyde,  acetaldehyde, 
chloral,  &c.,  could  not  be  isolated  in  a  pure  state. 

Succinic   anhydride   (1    mol.)  when  heated    with   quinol    (2  mols.) 

yields  a  succinein,  C0<^3^_f^C<Cp^TT'^/QTTw  it  crystallises  in  slender, 

white  needles,  m.  p.  217°.  The  acetate,  C^qH.^qO^{OAc)2,  forms  small, 
white  crystals,  m.  p.  161 — 162°.  The  corresponding  benzoate  could 
not  be  obtained  ;  in  all  cases,  quinol  dibenzoate  was  formed.  Attempts 
to  prepare  the  dihydroxy-compound  corresponding  with  the  acetate 
were  also  unsuccessful.  W.  H.  G. 

Pyronone  Syntheses  by  means  of  the  "Tertiary  Bases 
Reaction."  I.  Edgar  Wedekind  and  Johannes  Haeussermann 
{Ber.,  1908,  41,  2297— 2302).— The  term  "tertiary  bases  reaction"  is 
used  to  denote  the  condensation  of  acyl  halides  by  means  of  tertiary 
bases,  a  reaction  which  led  to  the  production  of  dehydracetic  acid 
from  acetyl  chloride  (Wedekind,  Abstr.,  1902,  i,  739,  compare  also 
Wedekind  and  Weisswange,  Abstr.,  1906,  i,  437).  The  authors  have 
now  studied  the  action  of  tripropylamine  on  propionyl  chloride,  and 
have  obtained  a  product  the  molecular  weight  of  which  is  three  times 
that  of  monomethylketen  (which  may  be  formed  as  an  intermediate 
compound,  compare  Staudinger  and  Klever,  this  vol.,  i,  318),  but  it  is 
not  identical  with  trimethylphloroglucinol.  The  substance  is  probably 
formed  by  loss  of  2HC1  from  3  mols.  of  propionyl  chloride, 
forming  the  compound  COEt-CHMe-CO-CHMe*COCl,  which  is  partly 
transformed  into  the  enolic  modification,  and  loses  hydrogen  chloride, 

^^^«=  ^^<CMe:CEt.6H-^^^<CMe:CEt->^'  ^'''''S  ^  '  ^-^^- 
7nethyl-2-ethyl-4: :  Q-pyronone.  This  separates  from  glacial  acetic  acid 
in  monoclinic  crystals,  m.  p.  151°.  On  heating  with  alkalis  under 
pressure,  it  is  decomposed  into  propionic  acid  and  diethyl  ketone,  and 
an  acetic  acid  solution  absorbs  bromine.  J.  C.  C. 

Brazan  from  Naphthalene.  Stanislaus  von  Kostanecki  and 
Victor  Lampe  (Ber.,   1908,  41,   2373— 2377).— The  constitution  (I) 
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for  brazan  suggested  by  Kostanecki  and  Lloyd  (Abstr.,  1903,  i,  645)  is 
supported  by  the  following  facts  :  (1)  Those  transformation  products 
which  in  the  brazilin  series  yield  brazan,  in  the  hsematoxylin  series 
form  naphthalene.  (2)  2  :  7  :  8-Trimethoxybrazan  (II)  behaves 
towards  concentrated  sulphuric  acid  in  the  same  manner  as  its 
analogue,  5-methoxy-2-methylcoumarone  (III). 


OMe 


O 


I        I         I         I 


(II.) 


|OMe 

JOMe 


OM 


(3)  2  :  7  :  8-Trimethoxybrazanquinone   (IV),  obtained 
hydroxy-2  :  7  : 8-trimethoxy brazan  (V),  behaves  as  a 
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Hence,  brazan  contains  a  naphthalene  and  a  coumarone  nucleus,  and  is 
a  )8y8- derivative  of  naphthalene.  The  constitution  of  brazan  has  now 
been  confirmed  by  syntheses. 

Liebermann  (Abstr.,  1899,  i,  523)  prepared  anhydro-a-naphtha- 
(2-hydroxybrazanquinone,  annexed  formula) 
from  2  : 3-dichloro-a-naphthaquinone.  The 
2-hydroxy-compound  crystallises  in  orange- 
yellow  needles,  m.  p.  320°,  gives  a  bluish- 
green  coloration  with  concentrated  sulphuric 
acid,  and  is  converted  by  methyl  sulphate 
and  alkalis  into  2-methoxyhrazanquinone, 
O4,  crystallising  in  golden  leaflets,  m.  p.  290°.  This  resembles 
2:7:  8-trimethoxy  brazan  in  that  it  distils  unchanged  when  carefully 
heated  and  behaves  like  the  hydroxy-compound  towards  concentrated 
sulphuric  acid.  When  heated  with  hydriodic  acid,  2-methoxybrazan- 
quinone  yields  1-hydroxyhrazan,  O^gHj^Og,  which  forms  white  crystals, 
m.  p.  255°,  gives  a  green  coloration  with  alcoholic  ferric  chloride, 
and  dissolves  in  sodium  hydroxide  to  a  colourless  solution  with 
blue  fluorescence.  2-Acetoxybrazan,  Cj3H^2^3'  white  needles,  m.  p. 
196 — 197°,  has  a  slight  blue  fluorescence  in  alcoholic  solution.  2- 
Methoxy brazan,  Cj^H^gOg,  prepared  by  the  action  of  methyl  sulphate 
and  alkalis  on  the  hydroxy-compound,  crystallises  in  white  leaflets, 
m.  p.  205 — 206°,  and  gives  colorations  with  ferric  chloride  and 
sulphuric  acid.  Brazan,  m.  p.  202°,  is  obtained  when  2hydroxy- 
brazan  or  2-hydroxybrazanquinone  is  distilled  with  zinc  dust. 

G.  Y. 


Preparation  of  a  Red  Colouring  Matter  of  the  Thionaphthen 
Series.  Kalle  &  Co.  (D.IX.-P.  194237  and  194254).— Phenylthio- 
glycol-o-carboxylic  acid,  when  treated  with  condensing  agents  or  when 
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heated,  gives  rise  to  3-hydroxythionaphthen-2-carboxylic  acid, 

and  3-hydroxythionaphthen,  Cq1I^<~^~>CB.  or  CcH4<^^^>CH2. 

When  either  of  these  compounds  is  oxidised  with  ferric  chloride  or 
potassium  dichromate  in  the  presence  of  alkali  and  the  solution  then 
acidified,  a  red  colouring  matter  is  precipitated.  This  product 
probably  has  the  following  constitution  : 

and  resembles  indigotin  in  its  chemical  properties  ;  it  furnishes  a 
colourless  leuco-derivative,  which  is  again  converted  into  the  colouring 
matter  by  aerial  oxidation.  The  red  colouring  matter  is  also  produced 
on  warming  3-hydroxythionaphthen  with  sulphur  or  by  adding 
milk  of  sulphur  to  an  alkaline  solution  of  3-hydroxythionaphthen- 
2-carboxylic  acid.  In  the  latter  case,  the  dye  is  precipitated  with 
acid.  G.  T.  M. 

Indigoid  Dyes.  I.  Paul  Friedlander  {Monatsh.,  1908,  29, 
359—374.  Compare  Abstr.,  1906,  i,  378;  1907,  i,  334;  this  vol.,  i, 
200,  371). — The  author  has  prepared  further  members  of  this  class  of 
dyes  (compare  also  following  abstracts),  of  which  a  general  account  is 
given.  In  addition  to  the  work  previously  published  (compare  also 
Bezdzik,  Friedlander,  and  Koeniger,  this  vol.,  i,  200),  the  following  is 
new.  "  Leucothioindigotin  "  (Abstr.,  1907,  i,  335)  forms  a  diacetyl 
derivative,  C^gHg02S(COMe)2,  colourless,  glistening  needles,  m.  p. 
240°.     '* 2 : d-Bisthionaphthenindigotin'*  (thioindirubin)  [2 : ^' -hisoxythio-. 

naphthen\  CgH4<C,_c.j!!>C!C<Cp  -rr^^S,  formed  by  condensing  hydroxy- 

thionaphthen  with  thionaphthenquinone  in  glacial  acetic  acid  solution 
with  addition  of  a  little  hydrochloric  acid,  crystallises  in  red  needles, 
m.  p.  205—207°.  J.  C.  C. 

Indigoid  Dyes.  II.  A.  Bezdzik  and  Paul  Friedlander 
(Monatsh.,  1908,  29,  375 — 386.  Compare  preceding  abstract). — A 
detailed  account  of  work  previously  published  (Friedlander,  this  vol.,  i, 
371,  372).     The  following  is  new  : 

"  Z-Thionaphthen-2-indole-indigotin  "      \2'-indoxyl-Z-thionapht1ien-2'- 

one\,  CgH4'«^-v^TT^C!C<Cp  tt  ^S,   prepared  by  heating  indoxyl  with 

thionaphthenquinone  jn  glacial  acetic  acid  solution,  crystallises  from 
xylene  in  violet-black  needles,  m.  p.  247 — 250°,  which  sublime  at  a 
higher  temperature. 

"  2-Thionaphthen-3-indole-indigotin  "  [3'-indoxyl-2-thionaphthen-3'One], 

CcH4<C_^J>CIC<\p  TT  ^NH,    prepared   similarly   from    isatin   and 

hydroxythionaphthen,    crystallises    from    nitrobenzene    in    small,  red 
needles,  which  do  not  melt  at  270°,  and  sublime  at  a  higher  tempera- 
ture.    The  dye  (thioindigo-scarlet)  forms  a  pale  yellow  Zewco-compound, 
VOL.  XCIV.  i.  :^z 
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from  which  textile  fibres  are  dyed  scarlet.  An  improved  method 
of  preparing  2'-iDdoxyl-3-thionaphthen-2'-one  consists  in  condensing 
isatin  chloride  and  hydroxythionaphthen  in  benzene  solution  in 
presence  of  phosphoryl  chloride.  It  is  also  formed  by  heating 
together  a-isatinanilide  and  hydroxythionaphthen  either  in  petroleum 
or  in  acetic  anhydride.  l-Oxy-2 :  (2')-indoxylnaphtbalene  is  best 
prepared  by  condensing  a-isatinanilide  with  a-naphthol  in  acetic 
anhydride    solution.     When    prepared    from     isatin    chloride    (this 

vol.,  i,  372),  an  isomeric  dye,  ^0<^^^.J^S^Q\Q'^Jr^^Q^^,  is  also 

formed,  which  crystallises  from  glacial  acetic  acid  in  compact  prisms, 
resembling  potassium  permanganate.  It  forms  a  brownish-yellow 
acetyl  derivative,  crystallising  from  glacial  acetic  acid  in  compact, 
glistening  needles.     When  isatin  chloride  is  condensed  with  2-chloro- 

a-naphthol,  a  dye,  C0<CpTi^«ppi!^C!C\^rT^CgH4,  is  obtained,  which 

crystallises  from  glacial  acetic  acid  in  brassy,  dark  prisms. 

\-0xy-2  :  {'d')-indoxylnaphthalene,     CH<^p  tj  .^CiCVTu-rr^CgH^, 

prepared  by  condensing  isatin  chloride  with  j8-naphthol  in  benzene 
solution,  crystallises  from  xylene  in  blackish-violet,  glistening  needles. 
4-IJethoxy-l-oxy-2-(2')i7idoxylna])hthalene, 
C,H,— CO  C0> 

prepared  by  condensing  4-methoxy-a-naphthol  with  a-isatinanilide  in 
acetic  anhydride  solution,  forms  bluish-black,  glistening  needles. 

8-Oxy-7 -indoxylacenaphthene,  •  ^^•^<Cxttj^^6-^4'         ^^ 

obtained  by  condensing  indoxyl  with  acenaphthenequinone  in  glacial 

acetic  acid  solution.     It  forms  coppery  needles ;  from  the  leuco-com- 

pound,    reddish-violet    shades   on    textile   fibres   are  obtained.     The 

sulphonic   acid   of    the    dyestuff   gives   a   reddish-violet   solution    in 

water. 

CO  —  CO 

8-Oxy-7  -  oxythionaphthenylacenaphthene,       i         .^C!C<^      ^C^H^, 

prepared  by  condensing  hydroxythionaphthen  with  acenaphthene- 
quinone in  glacial  acetic  acid  solution,  crystallises  from  nitrobenzene 
in  brick-red,  glistening  needles.  By  the  use  of  the  ^ewco-compound, 
textile  fibres  are  dyed  red.  J.  C.  C. 

Indigoid    Dyes.      III.      Paul    Friedlander   and   R.    Schuloff 
{Monatsh.,    1908,    29,    387 — 393.     Compare    preceding    abstracts). — 

i-IIydroxy-\-indoxylbenzene,  ^0'C<^^jj.^jt^C'.C<C,^^^CqH^,  pre- 
pared by  condensing  isatin  chloride  with  resorcinol  in  benzene 
solution,  crystallises  from  alcohol  in  bronzy,  dark  violet  needles.  It 
forms  a  sulphonic  acid.  ^-Methoxy-X-indoxylhenzene,  similarly  obtained 
from  resorcinol  monomethyl  ether,  forms  brownish-violet  needles, 
m.  p.  162°.  The  sulj^honic  acid  is  red.  On  warming  with  dilute 
sodium  hydroxide  the  dye  yields  o-hydroxyanisaldehyde. 
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i-Anili7io-l  -indoxylbenzene,     N  HPh  •  C^pxr .  ^  tr^C !  C<^^TT^CgH4, 

prepared  by  condensing  isatin  chloride  with  m-hydroxydiphenylamine 
in  benzene  solution,  forms  violet  needles. 

Z-Hydroxyl-indoxylbenzene,  similarly  prepared  from  catechol,  forms 
violet-black  needles,  m.  p.  245°  (decomp.).  It  dyes  iron-  and  chrome- 
mordanted  cotton  in  greenish-blue  shades.  3  :  4c-Dihydroxy-\-indoxyl- 
henzene,  obtained  from  pyrogallol,  forms  blackish-violet  needles  and 
gives  bluish-violet  shades  on  iron-  and  chrome-mordanted  cotton.  The 
sulphonic  acid  is  red.  J.  C.  C. 

Constitution  of  Neosine.  D.  Ackermann  and  Friedricii 
KuTscHER  {Zeitsch.  physiol.  Chem.,  1908,  bQ,  220 — 222). — Neosine, 
CgHjyOgN,  from  meat-extract,  yields  on  distillation  with  baryta, 
trimethylamine,  and  is  perhaps  a  homologue  of  choline.  G.  B. 

Tropine.  Ernst  Schmidt  and  A.  Kircher  {Chem.  Zenlr.^  1908,  i, 
1467;  from  Pharm.  Post.,  1907,  40,  771—772).— The  authors  show 
that  the  tropine  bromide  prepared  directly  from  tropine  is  identical 
with  a-tropidine  hydrobromide,  (CglTj^BrNjHBr) ;  it  forms  colourless, 
needle-shaped  crystals,  m.  p.  216 — 217°,  and  gives  an  aurichloride, 
CgHj^BrNjHAuCl^,  which  crystallises  in  yellow  needles,  m.  p.  170° 
and  a  plaiinichloride,  (CgHj4BrN)2,H2PtClg,  which  crystallises  in  long, 
red  needles,  blackening  at  210°,  and  m.  p.  215 — 216°  Silver  nitrate 
decomposes  the  bromide,  removing  hydrogen  bromide;  the  product 
gives  a  crystalline,  anhydrous  platinichloride,  (CgHjgNjgjHgPtClg,  m.  p. 
160 — 161°  (decomp.),  and  is  not  identical  with  that  obtained  from 
tropidine.  J.  Y.  E. 

Synthesis  of  Amino-acids.  VII.  Proline  (Pyrrolidine-2-car- 
boxylic  Acid).  Soren  P.  L.  Sorensen  and  A.  C.  Andersen  (Zeitsch. 
physiol.  Chem.,  1908,  56,  236—249.  Compare  Abstr.,  1903,  i,  833  ; 
1905,  i,  600,  749  ;  Willstiitter,  1900,  i,  405;  Fischer,  1901,  i,  745).— 
A  good  yield  of  pyrrolidine-2-carboxylic  acid  is  obtained  by  boiling 
ethyl  y-bromopropylphthaliminomalonate  with  alcoholic  sodium 
hydroxide  and  evaporating  the  product  with  hydrochloric  acid.  The 
acid  is  isolated  and  purified  by  means  of  its  copper  salt. 

Proline  is  not  formed  when  arginine  is  hydrolysed  with  barium 
hydroxide  solution.  Under  suitable  conditions,  the  amount  of  ornithine 
obtained  during  the  hydrolysis  is  64°/o  of  that  required  by  Schultze  and 
Winterstein's  equation:  NH:C(NH2)-NH-[CH2]3-CH(NH2)-CO,H-f 
H20->NH2-[CH2]g-CH(NH2)-C02H-}-CO(NH2).,.  J.  J.^S. 

New  Method  of  Preparing  Bromoacetonitrile  and  its  Addition 
to  Tertiary  Bases.  Julius  von  Braun  {Ber.,  1908,  41,  2113—2123. 
Compare  this  vol.,  i,  625). — The  interaction  of  cyanogen  bromide  and 
tertiary  bases  according  to  the  equation  ER'NR"-}- BrCN  =  RR'N-CN 
-fR."Br,  has  hitherto  been  applied  chiefly  to  the  preparation  of 
secondary  bases  (compare  Abstr.,  1904,  i,  344,  687;  this  vol.,  i,  626, 
684,  and  Sachs  and  Weigert,  Abstr.,  1907,  i,  1046),  but  it  also  affords 

z  z  1 
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a  means  of  preparing  alkyl  bromides  that  are  not  readily  obtained 
directly,  provided  that  the  tertiary  base  is  readily  accessible  and  has 
been  prepared  by  some  other  method  than  the  alkylation  of  a  primary 
or  secondary  amine  by  an  alkyl  halide. 

The  use  of  dimethyl-,  diethyl-,  or  dipropyl-aminoacetonitrile  is  not 
suitable  for  the  ready  preparation  of  pure  bromoacetonitrile,  and  from 
his  former  researches  (Abstr.,  1907,  i,  960)  the  author  was  led  to 
employ  piperidylacetonitrile,  which  was  found  to  give  good  result?^. 
Bromoacetonitrile,  being  thus  readily  obtainable,  has  been  employed 
in  a  number  of  reactions  ',  in  the  present  paper,  its  action  towards 
tertiary  aromatic  amines  and  alkaloids  is  described.  Whilst  with 
tertiary  aliphatic  amines  and  cyclic  bases,  bromoacetonitrile  yields 
normal  additive  products,  with  bases  such  as  dimethylaniline  it  yields, 
for  example,  phenyltrimethylammonium  bromide.  The  additive 
products  which  are  formed  with  alkaloids,  for  example,  atropine, 
codeine,  strychnine,  &c.,  although  containing  two  new  poisonous 
factors  (quaternary  character  and  cyanogen  group),  in  addition  to 
that  inherent  in  the  alkaloid,  are  relatively  harmless. 

When  piperidyloacetonitrile  (200 — 300  grams)  is  mixed  with  1  mol.  of 
cyanogen  bromide  and,  after  twenty-four  hours,  heated  on  the  water- 
bath,  dicyanomethylpiperidinium  bromide,  C5NHjo(CH2*ON)2Br,  is 
formed.  This  is  extracted  with  ether,  the  ethereal  solution  evaporated, 
and  the  residue  distilled.  The  fraction  distilling  at  50 — 90°/ 1 5  mm. 
contains  the  bromoacetonitrile,  which  can  be  purified  by  redistillation. 
The  following  homologues  of  piperidinoacetonitrile  ^were  prepared : 
a-Piperidyl-n-butyronitrile,  C^NHjQ'CHEt^CISr  (from  piperidine  and 
propaldehydecyanohydrin  or  propaldehyde  potassium  cyanide  and 
sodium  hydrogen  sulphite),  colourless  liquid,  b.  p.  88 — 91°/7  mm. 
a-Fiperidyl-n-hexonitrile,  C^'NH^q'C'H.(CJIq)'C1S[  (from  piperidine  and 
valeraldehyde),  colourless  liquid  with  a  weak  odour  of  valeraldeh}de, 
b.  p.  123712  mm.  a-Piperidi/l-n-octonitrile,  C^'NH^Q'C'R{CQH^^yCN 
(from  piperidine  and  heptaldehyde)  is  a  colourless,  viscous  oil  with  a 
weak  odour  of  heptaldehyde,  b.  p.  158 — 159°/9  mm.  When  these  homo- 
logues of  piperidylacetonitrile  are  treated  with  cyanogen  bromide  in  the 
cold,  only  the  hydrobromides  of  the  compounds  are  formed  ;  with  water 
they  are  decomposed  into  the  parent  aldehyde,  hydrogen  cyanide,  and 
piperidine  hydrobromide.  a- Piperidyl-n-octonitrile  hydrohromide  has 
m.  p.  155°. 

Bromoacetonitrile  forms  with  triethylamine  a  compound, 

NEtgBr-CHg-ON, 
m.  p.   202°  (decomp.),  with  tripropylamine  a  compound, 

NPr«3Br-CH2-CN, 

m.  p.  167°  (decomp.),  with  phenylpiperidine  a  compound, 

C,NHjoPhBr-CH2-CN, 

m.  p.  171°,  with  pyridine  a  compound,  C5NH5Br'CH2*CN,  m.  p.  160°, 

.  1      .,    1-  11  .  .  ,    ,,    CHICH-CH-On 

giving  with  alkalis  a  jqWow  precipitate,  probably  JL,,.^tt  xt  nxr   nxr' 

CyH.Cxl'JS  •L'-il2*L'JN 

which  is  converted  on  warming  into  a  greyish-green,  amorphous  poiac^er, 
softening  at  120°,  m.  p.  150°,  corresponding  with  the  composition 
Cj^Hj^ON^,  but  which  may  be  a  mixture.  With  isoquinoline,  bromo- 
acetonitrile gives  a  compound,  CgNH^Br'CIIg'ON,  m.  p.  195°,  yielding 
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a  red  jyi'ecipitate  with  alkalis,  which  is  at  once  partly  converted  into  a 
reddish-yellow  powder,  softening  at  150°,  m.  p.  160°. 
Bromoacetonitrile  gives  with  tropine  a  compound, 
CgHi.ONBr-CHg-CN, 
blackening  at  215°,  m.  p.   225°,   with  atropine  a   very    hygroscopic 
compound,   the  platinichloride  of  which,   (CjylT2303N'CH2'CN)2PtClg, 
forms  small,  red  crystals,  m.  p.  215°,  with  cocaine  a  compound, 

C^^Hg^O^NBr.-CHg-CN, 
m.  p.  169°  (decomp.),  with  papaverine  a  compound, 

C2oH2,0,NBr-CH2-CN, 
m.  p.  204°,  with  codeine  a  compound,  CjgHgiOgNBr'CHg'CN,  m.   p. 
189°,  and  with  strychnine  a  compound,  C2iH2202N2Br*CH2*ON,  m.  p. 
27-5°.  J.  0.  C. 


Characterisation  of  Primary,  Secondary,  and  Tertiary  Bases 
by  the  Aid  of  ac-Dibromo-^i-pentane.  Julius  von  Braun  {Ber., 
1908,  41,  2156 — 2165). — The  author  shows  that  ae-dibromo-n-pentane 
is  an  excellent  agent  for  characterising  the  three  classes  of  amines. 
Primary  amines,  in  which  the  nitrogen  is  attached  to  an  open  chain,  a 
hydrogenised  carbon  ring,  a  heterocyclic  ring,  or  a  benzene  ring  not 
substituted  in  the  ortho-position,  give  with  it  tertiary  piperidines  : 
Br-pH^ls'Br  +  SNHgR  =  CH2<^^2'CH2\.-^j^  ^  2NH2R,HBr. 

When  a  benzene  ring  contains  one  or  two  ortho-substituents,  penta- 
methylenediamine  derivatives  are  formed  (Scholtz  and  Wassermann, 
Abstr.,  1907,  i,  339).  Secondary  amines  of  the  aliphatic  or  piperidine 
series,  &c.,  give  exclusively  quaternary  piperidinium  compounds  : 

Br-[CH2]5-Br  +  2NHR2  =  CH2<^^^*CH^>^^23^r  +  R2NH,HBr. 

In  the  case  of  secondary  aromatic  bases,  small  amounts  of  tertiary 
pentamethylenediamine  bases  are  also  formed,  and  when  the  benzene 
ring  contains  an  ortho-substituent,  the  latter  constitute  the  sole 
product. 

Tertiary  amines,  either  aliphatic  or  aromatic,  yield  diammonium 
bromides,  Br-[CH2]5*Br-f  2NH3  =  Nil3Br-[OH2VNR.^Br,  but  they  are 
readily  characterised  only  when  they  consist  of  tertiary  cyclic  bases, 
such  as  pyridine,  methylpiperidine,  &c.,  for  the  derivatives  of  the 
tertiary  aliphatic  amines  are  usually  very  hygroscopic,  and  those  of  the 
aromatic  bases  are  formed  only  very  slowly. 

The  formation  of  tertiary  piperidines  by  the  aid  of  dibromopentane 
has  already  been  the  subject  of  several  investigations  (compare  Abstr., 
1904,  i,  841  ;  1907^  i,  960;  Luft,  Abstr.,  1906,  i,  118;  Scholtz  and 
Wassermann,  loc.  cit.),  and  the  author  now  describes  camphylpiperidine, 
CjQHjy'NCgHjQ,  b.  p.  134 — 135°/10  mm.,  obtained  by  warming  3  mols. 
of  camphylamine  and  1  mol.  'of  dibromopentane,  the  excess  of  the  base 
being  removed  by  means  of  benzenesulphonyl  chloride,  whereby 
camphylamine  henzenesulpho7iate,  a  red,  viscid  oil,  is  formed.  Camphyl- 
piperidine pier  ate,  CigHg^NjCgHgO^Ng,  has  m.  p.  117°. 

Diethylpiperidinium  bromide,  CgNHj^EtgBr,  forms  white,  glistening 
leaflets,  m.  p.  257°,  decomposing  at  this  temperature  into  ethyl  bromide 
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and  ethylpiperidine.     The  platinichloride  forms  small,  reddish-yellow 
crystals,  m.  p.  240°. 

Dii&oamylpiperidiniuTn  bromide  forms  silvery,  hygroscopic  leaflets, 
m.  p.  115°;  the  aurichloride  has  m.  p.  177°,  and  the  platinichloride 
blackens  at  212°  and  has  m.  p.  216°. 

With  dibromopentane,  methylaniline  forms  mostly  phenylmeihyl- 
piperidi7iium  bromide,  CgNHjoPhMeBr,  m.  p.  170°,  with  a  small 
quantity  of  B-diphenyldimethylyentamethylenediamine, 

NPhMe-[CH2]5-NPhMe, 
m.  p.  38°,  b.  p.  244 — 245°/8  mm.,  the  picrate  of  which  is  described,  and 
some  phenylpiperidine.  Ethylaniline  gives,  under  the  same  conditions, 
2)henylethylpiperidinium  bromide,  C^NH^f^PhEtBr,  m.  p.  217°,  and 
s-diphenyldiethylpentamethylenediamine,  !NPhEt*[CH2]5*NPhEt,  a  pale 
yellow,  viscous  liquid,  b.  p.  257 — 259°/7  mm.  Methyl-o-toluidine  and 
dibromopentane  yield  only  s-di-otolyldimethylpentamethylenediamine, 
C6H4Me-NMe-[CH2]5-NMe-C6H4Me,  a  viscous  liquid,  b.  p.  229°/9  mm. ; 
the  platinichloride  is  a  viscid,  red  oil,  and  the  picrate  has  m.  p.  184° 

From  tetrahydroquinoline  is  obtained  s-bistetrahydroquinolylpenta- 
methylenediamine,  CgNHiQ'[CH2]5'C()NHjo,  glistening  crystals,  m.  p. 
76°.     The  picrate  softens  at  about  70°,  and  has  m.  p.  below  90°. 

Triethylamine  and  dibromopentane  condense  to  a  very  hygroscopic 
compouoid,  of  which  the  platinichloride  has  m.  p.  235°.  Similar 
compounds  are  obtained  from  tripropyl-,  tributyl-,  and  triamyl  amine. 

1-Phenylpiperidine  gives  a  pale  red,  hygroscopic  compound ;  the 
platinichloride,  {(C5NHjQPh)2[CH2]5}PtCl(.,  is  a  red,  crystalline  powder, 
m.  p.  216°.  Quinoline  yields  a  yellowish-red,  crystalline  powder, 
C^^ll^Br'[CB.^\'CQNlI^Br,  m.  p.  200°,  with  previous  sintering. 
Tropine  gives  a  white  co7npound,  C2iH4q02N2^^2'  ^*  P*  282°,  and 
strychnine  a  white  compound,  C^^Hg/^gN^Brg,  which  does  not  melt  at 
300°.  "  J.  C.  C. 

Stereoisomerism  of  Compounds  Containing  Asymmetric 
Carbon  and  Asymmetric  Quinquevalent  Nitrogen  Atoms. 
Max  Scholtz  (Ber.,  1908,  41,  2005— 2009).— The  addition  of  an 
alkyl  haloid  to  an  active  iV^-alkylated  coniine,  conhydrine  (Abstr.,  1904, 
i,  1044 ;  1905,  i,  296),  or  2-phenyl-6-methylpiperidine  (Scholtz  and 
Wassermann,  Abstr.,  1907,  i,  340)  results  in  the  formation  of  two 
stereoisomeric  quaternary  ammonium  compounds ;  active  alkaloids, 
excepting  the  preceding,  yield  only  one.  Such  isomerides  have  been 
obtained  only  from  piperidine  derivatives  having  a  large  substituent  in 
position  2,  and  the  theory  is  obvious  that  the  existence  of  two 
stereoisomeric  quaternary  compounds  is  due  to  the  influence  of  this 
substituent,  which  confers  stability  on  the  groups  attached  to  the 
neighbouring  nitrogen  atom.  To  test  the  validity  of  the  theory,  a-  and 
)8-pipecoline  have  been  converted  into  the  iV-ethyl  derivatives,  and, 
after  resolution  by  tartaric  acid,  the  ^forms  of  the  tertiary  base  have 
been  treated  with  benzyl  bromide  or  iodide.  In  neither  case  have  two 
isomerides  been  obtained.  Moreover,  the  author  showed  some  years 
ago  (Abstr,,  1901,  i,  749)  that  active  amyl  iodide  and  l-methyl-2- 
pipecoline  yield  only  one  additive  product.  Hence  it  appears  that  a 
methyl  group,  whether  directly  attached  to  the  asymmetric  nitrogen 
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atom  or  in  the  a-position  in  the  piperidine  ring,  cannot  exert  sufficient 
stabilising  influence  to  ensure  the  formation  of  two  stable  stereo- 
isomeric  quaternary  compounds. 

Hoheneraser  and  Wolffenstein  resolved  1 -ethyl- 2-pipecoline  by 
means  of  the  hydrogen  tartrate,  and  found  that  the  salt  of  the  tZ-base 
separated  first  (Abstr.,  1899,  i,  936) ;  the  author,  using  the  same 
method,  obtained  the  salt  of  the  ^-base  first.  The  discrepancy  is 
attributed  to  the  influence  of  temperature.  \-\-Benzyl-\-ethyl-2- 
pipecolinium  iodide,  m.  p.  230°,  has  [ajp  -52*5°  in  10%  alcoholic 
solution  ;  the  corresponding  hi^omidei  m.  p.  237°,  has  [a]c  +  20°  in  the 
same  solvent.     The  bromide  of  the  inactive  base  has  m.  p.  204°. 

l-Ethyl-3-2n2)ecoline,  b.  p.  145*5 — 146-5°,  was  resolved  by  tartaric 
acid,  and  the  active  base  so  obtained  had  D"  0*8095  and  [a]o  -3'2°. 
\-\-Benzyl-\-ethyl-^-2npecolinium  iodide,  m.  p.  174°,  crystallises  in 
colourless  needles.  C.  S. 

Hydrolysis  of  Oxyhydropyridine  Nitriles.  Galeazzo 
PiociNiNi  {Atli  R.  Accad.  Sci.  Torino,  1908,  43,  547 — 558.  Compare 
this  vol.,  i,  51). — The  nitriles  described  in  the  former  paper  are  not 
attacked  by  hydrochloric  acid  below  120°.  The  hydrolysis  can  be 
arrested  before  the  elimination  of  the  carboxyl  group  by  employing 
95 — 96%  sulphuric  acid  at  150°  as  the  hydrolysing  agent.  The  amide 
is  thus  obtained,  and  may  be  converted  into  the  acid  by  alkalis. 

1:4:6:  ^-Tetramethyl-^^-tetrahydro-2-pyridone-^-carhoxylamide, 

-Me<--f(^^«4>0Me,  • 

crystallises  from  alcohol  in  brilliant,  colourless  rosettes,  or  from  water 
in  large,  monoclinic  prisms,  m.  p.  195 — 1&6°.  Its  solution  in  water 
is  neutral,  but  it  dissolves  readily  in  acids,  and  is  precipitated  by  the 
usual  reagents  foi'  alkaloids.  Boiling  with  50%  sodium  hydroxide 
solution  is  necessary  to  remove  the  NHg  group.  The  corresponding 
carboxylic  acid,  CjoH^^OgN,  may  be  obtained  by  heating  the  nitrile 
with  hydrochloric  acid,  D  1*19,  for  several  hours  at  120 — 125°,  or 
by  boiling  the  amide  with  20%  sulphuric  acid,  some  decomposition 
of  the  acid  occurring  in  the  latter  case,  or  best  by  the  action  of 
nitrous  acid  on  the  amide.  It  forms  colourless  prisms,  m.  p.  125 — 126° 
if  rapidly,  118 — 120°  (decomp.)  if  slowly,  heated.  The  salts  are 
readily  soluble. 

4:6:  Q-Trimethyl-^^-tetrahydro-2-pyridone-3 -carboxyl amide, 

C,H„0,N,. 
forms  large,  colourless  prisms,  m.  p.  199 — 200°  (corr.).  Nitrous 
acid  converts  it  into  the  carboxylic  acid,  CgHj^OgN,  crystallising  from 
water  in  long,  colouniess  prisms,  m.  p.  116 — 117°  (corr.).  The  sodium 
salt,  C9H^203NNa,2H20,  and  the  barium  salt,  (Cc)Hi203N)2Ba,3H20, 
are  described.  C.  H.  D. 

New  Betaines  of  the  Pyridine  Series.  Alfred  Kirpal 
{Monatsh.,  1908,  29,  471— 484).— According  to  Liebreich  {Ber.,  1869, 
2,  12),  betaines  are  formed  when  tertiary  bases  are  heated  with 
chloroacetic    acid    and    the    products     shaken    with    silver    oxide : 
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NRa  +  CHgCl-COgH    ->    NRsCl-CHg-COaH    — >    NR3<^^£>C0. 

It  is  found  now  that,  when  heated  with  chloroacetic  acid  and  treated 
with  sulphuric  acid,  hydroxypyridinecarboxylic  acids  yield  products 
which,  according  to  the  above  scheme,  should  be  the  corresponding 

betaines,    C02H-C5NH3(OH)<^^i>CO.      This   structure,    however, 

appeared  doubtful,  as  on  titration  the  products  behaved  as  dibasic 
acids.  Meyer  has  shown  (Abstr.,  1906,  i,  108)  that  the  action  of 
methyl  iodide  on  6-hydroxynicotinic  acid  in  alkaline  solution  leads  to 
the  formation,  not  of  the  expected  betaiue  (I),  but  of  the  A^-methyl 
derivative  of  the  keto-acid  (II). 

f\co  f\coM 

ohL    n  o:i     il    " 


N— O  N 

Me  Me 

(I.)  (II.) 

In  analogy  to  this,  the  product  obtained  from  2-hydroxy- 
nicotinic  acid  and  chloroacetic  acid  might  have  the  formula  (III) 
or  (IV),  there  being,  similarly,  two  possibilities  for  the  constitution 
of  the  product  from  4-hydroxynicotinic  acid,  but  that  from  3-hydroxy- 
isonicotinic  acid,  if  not  a  betaine,  can  have  only  the  formula  (Y). 

COgH 

\/'^  \^  I  V 

N  N— I  N- 

CH^-COgH  CH^-COgH  CHg-COgH 

(HI.)  (IV.)  (V.) 

It  has  been  found,  however,  that  3-hydroxypyridinebetaine  (VI) 
acts  towards  alkalis  as  a  monobasic  acid,  and  forms  a  silver  salt, 
which  with  methyl  iodide  yields  a  methyl  derivative ;  this  does  not 
react  with  ammonia,  and  must  therefore  be  the  ether  (VII)  (this  vol., 
ii,  436).  In  agreement  with  this,  it  is  found  that  the  additive 
compound  of  3-hydroxypyridine  and  methyl  chloroacetate  (VIII),  on 
treatment  with  silver  oxide,  yields  the  betaine  (VI),  and  not  a  chlorine- 
free  methyl  ester. 

/%0H  /%OMe  /NOH 


I I        I 

V 


I        >C0  I        >C0  /\ 

CH2/  CHg/  CI  CH^'CO.^le 

(VI.)  (VII.)  (VIII.)  " 

The  products  obtained  from  the  hydroxypyridinecarboxylic  acids  are 
therefore  considered  to  be  betaines,  the  second  mol.  of  alkali  being 
neutralised  by  the  hydroxyl. 
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In  connexion  with  the  formation  of  methyl  iodide  when  pyridine 
betaine  is  treated  according  to  the  Herzig-Meyer  method  (this  vol.,  ii, 
436),  it  is  observed  that  von  Gerichten  found  that  pyridinebetaine 
hydrochloride,  when  heated  at  200°,  decomposes,  forming  pyridine, 
carbon  dioxide,  and  methyl  chloride  (Abstr.,  1882,  1109). 

The  additive  compound  of  3-hydroxypyridine  and  chloroacetic  acid, 
OH-C5NH,Cl-CH2-CO,-C5NH4(OH)-CH2-C02H,  crystallises  in  colour- 
less needles,  m.  p.  185°  (decomp.).  3-Hydroxypyridinebetaine, 
C7H703N,H20,  crystallises  in  colourless,  rhombic  plates,  m.  p.  182° 
(decomp.).  The  silver  salt,  2C^Hg03NAg,3H20,  was  analysed.  The 
methyl  ester,  CgHgOgN,  forms  needles,  m.  p.  160°  (decomp.). 

The  additive  compound  of  3-hydroxypyridine  and  methyl  chloro- 
acetate,  CgHjoO^NCl,  forms  colourless  plates,  m.  p.  155°  (decomp.)  ; 
the  platinichloride,  (CgH903N)2,H2PtClg,2H20,  crystallises  in  orange- 
yellow  plates,  m.  p.  205°. 

2-Hydroxynicotiiiic  acid  hefaine  {2-hydroxy-^-carhoxyp7jridinebetaine)f 
CgH^OgN,  crystallises  in  needles,  m.  p.  240°. 

'S-IIydroxy-4:-carboxypy7'idinehetaine,  prepared  from  3-hydroxyiso- 
nicotinic  acid,  crystallises  in  needles,  m.  p.  200°  (decomp.). 

4:-IIydroxy-d-carboxypyridinebetainey  prepared  from  4-hydroxy- 
nicotinic  acid,  forms  plates,  m.  p.  220°  (decomp.).  G.  Y. 

Quinoline-2-carboxyl  Chloride.  Emil  Besthorn  {Ber.,  1908, 
41,  2003— 2004).— The  difference  between  Meyer  (Abstr.,  1905,  i, 
155,  666)  and  Besthorn  and  Ibele  (Abstr.,  1905,  i,  612  ;  1906,  i,  605) 
as  to  the  physical  properties  of  quinoline-2-carboxyl  chloride  is  due  to 
the  fact  that  Kahlbaum's  thionyl  chloride  contains  a  not  inconsiderable 
amount  of  stannic  chloride,  which  reacts  with  quinoline-2-carboxylic 
acid  to  form  a  substance  insoluble  in  organic  solvents.  When  thionyl 
chloride,  free  from  tin,  reacts  with  quinoline-2-carboxylic  acid,  the 
chloride,  m.  p.  97 — 98°,  is  obtained,  the  molecular  weight  of  which, 
determined  in  benzene  by  the  cryoscopic  method,  agrees  with  the 
formula  OjoHgONCl.     Meyer's  chloride  probably  contained  tin. 

The  presence  of  tin  chloride  in  thionyl  chloride  is  detected  by  the 
yellow  colour  produced  by  triphenylmethyl  chloride,  or  by  the  splendid 
red  coloration  produced  by  /?-tri-iodotriphenylmethyl  chloride.  A 
coloration  is  not  produced  in  either  case  if  pure  thionyl  chloride  is 
used.  0.  S. 

2-Quinolyl  Phenyl  Ketone.  Emil  Besthorn  (Ber.,  1908,  41, 
2001 — 2003). — The  reaction  between  quinoline-2-carboxyl  chloride  and 
aluminium  chloride  in  dry  benzene  leads  to  the  formation  of 
2-quioiolyl  phenyl  ketone,  CgNH^'COPh,  m.  p.  110 — 111°,  in  good  yield. 
The  substance  is  colourless,  and  shows  no  tendency  to  yield  dyes  ; 
consequently,  it  is  doubtful  whether  the  red  substance,  OjfjHi20N2, 
obtained  by  Besthorn  and  Ibele  (Abstr.,  1904,  i,  527)  is  2  : 2'-di- 
quinolyl  ketone.  C.  S. 

Indohnones.  D.  Lieber  (Monatsh.,  1908,  29,  421—429).— 
Brunner  has  shown  that  the  phenylhydrazides  of  fatty  acids,  or 
phenyl-substituted  fatty  acids,  are  converted  into  indolinones  when 
heated  with  calcium  oxide  (Abstr.^  1907,  i,  240).     This  reaction  has 
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now  been  applied  to  the  formation  of  indolinones  from  the  a-  and 
/3-naphthylhydrazides  of  isobutyric  acid. 

iaoButT/rT/l-a-najylithylhydrazide,  G^QH^'imi'l^H'CJI^jO,  is  obtained 
in  a  86  3%  yield  by  the  action  of  isobutyric  anhydride  on  a-naphthyl- 
hydrazine  in  benzene  solution  and  extraction  with  water  of  the 
a-naphthylhydrazine  ^'sobutyrate,  which  is  simultaneously  formed. 
When  heated   with  calcium    oxide   at    230°,  it  yields   3  :  Z-dimethyl- 

amaphthindolinone,  JLtt-^tt  M  riTvr    -^^0,  which  separates  from  dilute 
Cxi .  O.tl'O*  0Me2 

alcohol  in  white  crystals,  m,  p.  201°,  and  forms  solutions  with  reddish- 
blue  fluorescence.  The  methyl  ether ^  Cj^H^^ON,  m.  p.  78*5°,  is  formed 
by  the  action  of  sodium  and  methyl  iodide  on  the  indolinone  in  methyl- 
alcoholic  solution.  The  acetyl  derivative,  Cj^Hj^OgN,  forms  a  crystal- 
line mass,  m.  p.  106 '5°.  With  mercuric  chloride  in  concentrated 
alcoholic  or  aqueous  solution,  the  indolinone  yields  a  mixture  of  the 
mercurichloride  and  the  free  base ;  the  salt  is  hydrolysed  by  excess  of 
water. 

isoButyryl-/S-na2)hthylhydrazide  is  prepared  in  the  same  manner  as 
the  a-compound.     3  :  3-Dimethyl-^-naphthindolinone, 

forms  white  crystals,  m.  p.  145-5°.  The  methyl  ether,  m.  p.  155*5°. 
The  acetyl  derivative,  m.  p.  139*5°.  G.  Y. 

Tetrahydroacridine  and  a  New  Synthesis  of  Acridine. 
WiLHELM  BoRSCHE  [with  H.  TiEDTKE  and  W.  Rottsieper]  (Ber.i 
1908,  41,  2203— 2208).— The  hitherto  unknown  tetrahydrodibenzo- 
pyridines  may  be  prepared  by  the  following  three  methods :  (1) 
Condensation  of  a-acyl  c?/c/ohexamethylene  ketones  with  aniline  and 
its  homologues,  and  intramolecular  condensation  of  the  anilino- 
compounds  initially  formed.  By  this  method,  a  mixture  of  the 
isomeric  tetrahydroacridine  and  tetrahydrophenanthridine  compound 
is  obtained.  (2)  Condensation  of  aromatic  o-amitio-aldehydes  or 
-ketones  with  hydroaromatic  ketones  containing  a  methylene  group 
ortho  to  the  carbonyl  group.  (3)  The  hydroaromatic  ketone  is 
treated  with  isatin  and  strong  aqueous  alkali,  whereby  tetrahydro- 
acridine-5-carboxylic  acid  is  formed.  The  latter,  when  heated,  is 
converted  into  tetrahydroacridine  with  the  evolution  of  carbon 
dioxide. 

[With  W.  Rottsieper.] — Tetrahydroacridine,  Q^^^^^^'^Q^^,  is 

formed  by  heating  o-aminobenzaldehyde  with  c?/c^ohexanone  at  130°, 
or  by  treating  a  solution  of  these  substances  in  alcohol  with  a  few 
drops  of  aqueous  sodium  hydroxide ;  it  forms  small,  colourless  plates, 
m.  p.  54*5 — 55°.  The  picrate  crystallises  in  small,  yellow  needles, 
m.  p.  208 — 209°  ;  the  methiodide,  Cj^H^gNI,  is  a  yellow,  crystalline 
powder,  which  sinters  and  then  melts  at  2U2 — 204°  ;  the platinichloride, 
(Cj3Hj3N)2,H2PtC]g,  crystallises  in  small,  brownish-yellow  needles, 
m.  p.  233—235°;  the  aurichloride,  (C^3H^3N)3,HCl,2HAuCl4,  is  a 
yellow,  crystalline  powder,  m.  p.  156 — 158°. 
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Tetrahydroacridine-K>-carhoxylic  acid,  G^^<C  ^  ^  -v^^OgHo,  crys- 
tallises in  small,  colourless  leaflets,  m.  p.  284 — 286°  (decomp.)  ;  the 
hydrochloride,  Cj^HjgOgNjHCl,  crystallises  in  long,  colourless  needles, 
m.  p.  233°.  The  silver,  lead,  and  calcium  salts  are  obtained  as  white 
precipitates  from  aqueous  solutions  of  the  ammonium  salt ;  the  cojyj^er 
salt  is  obtained  as  a  green  precipitate. 

Acridine  may  be  prepared  from  tetrahydroacridine  or  its  carboxylic 
acid  by  distilling  with  litharge  and  passing  the  vapour  over  heated 
litharge  (compare  this  vol.,  i,  365).  W.  H.  G. 

9  :  10-Phenanthraquinoline.  Fjiiediiicii  Hersciimann  (^Ber.,  1908, 
41,  1998 — 2000). — Skraup's  synthesis  has  for  the  first  time  been 
applied  in  the  phenanthrene"  series.  The  interaction  of  9-amino- 
phenanthrene,  nitrobenzene,  glycerol,  and  concentrated  sulphuric  acid 
at  145 — 150°  for  four  to  five  hours  leads  to  the  formation  of  a 
quinoline  which  must  be  9  :  10 -phenanthraquinoline,  since  ring-closure 
in  the  9  : 8-positions  would  give  a  seven-membered  ring.  The  com- 
pound forms  long,  colourless  needles,  and  has  m.  p.  174°.  The  nitrate, 
m.  p.  240°,  hydrochloride,  m.  p.  248°,  darkening  at  245°,  sulphate, 
platinichloride,  and  picrate  are  mentioned.  The  reaction  with  2-amino- 
phenanthraquinone  did  not  yield  a  pure  product.  C.  S. 

Substituted  Rhodanic  Acids  and  their  Aldehyde  Con- 
densation Products.  VII.  Rudolf  Andreascii  (MonatsL,  1908, 
29,  399—419.  Compare  Abstr.,  1907,  i,  233).— The  substituted 
rhodanic  acids  derived  from  m-toluidine,  benzylamine,  hydrazine,  and 
glycine  are  now  described  in  amplification  of  the  previous  papers  on 
this  subject. 

CO'CH 

3-m-Tolylrhodanic  acid,  CgH.Me*N<^        i     ^,  formed  together  with 

Ob*  fe 

ethyl  m-tolyldithiocarhaminacetate,  OgH^Me'NH'CS'S'CHg'COgEt, 
transparent  prisms,  m.  p.  77°,  from  ammonium  m-tolyldithiocarbamate 
and  ethyl  chloroacetate,  crystallises  in  microscopic  prisms,  m.  p.   148°. 

The    following    condensation    products,    CgH^Me'N^'         i'  ,    of 

Ob*  b 

3-m-tolylrhodanic  acid  with  aldehydes  are  described. 

R  =  Ph:  yellow  needles,  m.  p.  124°;  R=-CgH4-0H  (o) :  yellow 
leaflets,  becomes  red  at  190°,  m.  p.  220°;  R=*CgH4'0Ac  (o) :  greyish- 
white  scales,  m.  p.  231°;  R= 'CgH^'NOg  (m)  :  chrome-yellow,  micro- 
scopic needles,  m.  p.  234°;  R= 'CgH^'NMeg  (p)  :  scarlet,  crystalline 
powder,  m.  p.  140°,  dyes  wool,  silk,  and  skin  orange-yellow;  R  = 
•CgHglO.j'.CHg :  chrome-yellow,  crystalline  powder,  m.  p.  178°;  R  = 
•CHiCHPh  :  yellowisB-brown  powder,  m.  p.  145 — 146°. 

GO'CFT 
3-JBenzylrhodanic  acid,  CHoPh*N<^        i     ^,  prepared  from  benzyl- 

Cb*  b 

amine,  carbon  disulphide,  and  ethyl  chloroacetate,  crystallises  in  white 
leaflets,  m.  p.  83°.     The  following  condensation  p'oducts, 

with  aldehydes  are  described. 
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R  =  Ph:  golden  needles,  m.  p.  219°;  R  =  -CfiH4-N02  (m)  :  yellow 
needles,  m.  p.  183°,  becomes  superficially  colourless  on  prolonged 
exposure  to  light;  R  =  *CgH^*NMe2  (p)  :  red  needles  with  blue  lustre, 
m.  p.  177°. 

The  action  of  ethyl  chloroacetate  on  hydrazine  dithiocarbazate 
(Curtius  and  Heidenreich,  Abstr.,  1894,  i,  166)  leads  to  the  formation 

of     Z-aminorhodanic    acid,    NH'N<[^         i     ^,   which    crystallises    in 

slightly  yellow  needles,  m.  p.  92°,  together  with  a  crystalline  sw6sia7tce, 

CjoHj^O^NgSg,  m.  p.  60°.     3-Aminorhodanic  acid  forms  condensation 

.      ,         ^^^    ^       ^TTT   ^T^CO-CICH-aH/NOg 
products     with     m-nitrobenzaldehyde,    JSIHg'-^^r^o  i  o    *        -^^ 

yellow  needles,  m.  p.  175 — 176°,  and  y-dimethylaminobenzaldehyde, 
CgHgONgSgiCH'C^H^'NMe^,  red,  microscopic  plates,  commences  to 
decompose  at  200°,  m.  p.  266°. 

Rhodaninacetic  acid  {3-carboxi/methylrhodanic  acid), 

CO,H•CH,•N<^g;|^^H,0, 

is  formed  as  the  barium  salt  by  the  action  of  carbon  disulphide  and 
baryta  on  glycine  (compare  Siegfried,  Abstr.,  1905,  ii,  332  ;  1906,  i, 
324)  and  treatment  of  the  resulting  barium  dithiocarbamate, 

NH<^^_!:P.22>Ba, 

with   ethyl   chloroacetate.      The   rhodaninacetic   acid   crystallises   in 

needles  or  leaflets,  loses  HgO  at  100°,  or  partially  in  a  vacuum,   m.  p. 

145°,  and  forms  a  white  lead  and  green  copper  salt;  the  red  silver  salt 

rapidly   decomposes.     The    condensation  products  with  benzaldehyde, 

CO'C'OHPh 
C02H'CH2'N<^        I '  ,  yellow  needles,  commence  to  decompose 

at  200°,  m.  p.  240° ;  m-nitrobenzaldehyde,  C^2Hg03N2S2,  yellow  needles, 
commences  to  decompose  at  200°,  m.  p.  270 — 280°,  and  ^-dimethylamino- 
benzaldehyde,  Cj^Hj^OgNgSg,  orange-red  plates,  m.  p.  235°  (decomp.), 
are  described. 

Rhodanic  acids  are  obtained  also  from  other  amino-acids,  such  as 
alanine  and  aminobenzoic  acid  ;  that  from  asparagine  yields  a  crystal- 
line benzylidene  derivative.  Analogous  substances  are  formed  from  the 
hydrolysis  products  of  gelatin  and  from  Witte's  peptone.  G.  Y. 

Action  of  Formaldehyde  on  Secondary  Aromatic  Amines. 
Julius  von  Braun  {Ber.,  1908,  41,  2145— 2156).— When  form- 
aldehyde acts  on  methylaniline  or  its  aliphatic  homologues  in  neutral 
or  alkaline  solution,  condensation  readily  occurs  with  production  of 
derivatives  of  methylenediamine.  In  the  case  of  methyl- o-toluidine, 
however,  the  reaction  is  more  sluggish,  and  still  more  so  with  methyl- 
j?;-toluidine.  On  boiling  diphenyl-,  dimethyl-,  or  diethyl-methylenedi- 
amine  with  acids  or  by  treating  methyl-  or  ethyl-aniline  (2  mols.)  with 
formaldehyde  (1  mol.)  in  acid  solution,  the  product  is  in  each  case  the 
same ;  it  consists  of  a  mixture  of  the  original  secondary  base,  the 
diphenylmethane  derivative,  and  a  more  complex  substance  containing 
about  IJ  mols.  of  the  formaldehyde  residue  to  2  mols.  of  the  base. 
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The  latter  is  formed  in  larger  amount  when  a  greater  excess  of  form- 
aldehyde is  employed ;  it  is  formed  probably  from  a  further  condensa- 
tion of  formaldehyde  with  the  diphenylmethane  base,  involving  the 
elimination  of  the  hydrogen  atom  in  the  ortho-position  to  the  nitrogen 
and  the  condensation  of  a  further  amount  of  methylaniline.  This 
explanation  is  confirmed  by  the  fact  that  methyl-o-  and  -jo-toluidines 
furnish  only  very  small  amounts  of  these  complex  substances,  the 
diphenylmethane  bases  derived  from  them  containing  only  half  as 
many  o-hydrogen  atoms  as  in  the  case  of  that  derived  from  methyl- 
aniline. 

B-Diphenyldimethylmethylenediamine,  CH2(NPhMe)2,  prepared  from 
methylaniline  and  formaldehyde  in  presence  of  alkali,  forms  a  mass  of 
white  crystals,  m.  p.  35°.     s-DiphenyldiethylmethylenecUamine, 

CH2(NPhEt)2, 
forms  white,  glistening  needles,  m.  p.  79°,  b.  p.  205°/9  mm.  Diethyl- 
diaminodiphenylmethane,  CH2(CgH4'NHEt)2,  prepared  from  form- 
aldehyde and  ethylaniline  in  presence  of  hydrochloric  acid,  is  a  pale 
yellow  liquid,  b.  p.  255°/ 10  mm.  ;  the  ?iii?'oso-derivative  has  m.  p.  83°, 
and  the  phenylthiocarbamide,  white  leaflets,  has  m.  p.  153°.  For 
investigating  the  action  of  formaldehyde  on  methyl-o-toluidine,  the 
latter  was  prepared  by  the  action  of  cyanogen  bromide  on  dimethyl-o- 
toluidine  in  the  same  way  as  described  for  methyl-jo-toluidine  (this 
vol.,  i,  626).  The  o-tolylmethylcyanamide  produced  in  the  reaction  has 
b.  p.  135 — 136°/8  mm.,  and,  on  boiling  with  30%  sulphuric  acid  for 
twenty  hours,  yields  methyl-o-toluidine  and  a  small  amount  of  di- 
methyldiaminodi-o-tolylmethane.  o-Tolylcyanamide  in  contrast  to  this 
furnishes  o-toluidine  and  o-tolylcarbamide. 

&-Di-o-tolyldimethylmethylenediainine,  CH2(NMe'C^,H4Me)2,  has  b.  p. 
212 — 215°/18  mm.  ;  it  yields  dimethyldiaminodi-o-tolylmethane  when 
boiled  with  acids.  s-Di-ip-tohjldimethylmethylenediamine  forms  white 
crystals,  m.  p.  68°.  Dimethyldiaminodi-^-tolylmethane  is  a  tough, 
gummy  substance ;  the  miroso-derivative  is  a  yellow,  crystalline 
powder,  m.  p.  123°. 

The  difference  exhibited  by  methylaniline  and  meihyl-o-toluidine  in 
their  behaviour  towards  formaldehyde  is  also  shown  in  the  conversion 
of  aminobenzyl  bases  into  diphenylmethane  bases  by  boiling  with 
amines  in  acid  solution.  Thus,  whilst  methyl-o-toluidine  and  dimethyl- 
aminobenzyl-^-toluidine  interact  according  to  the  equation 
NMe2-C6H4-CH2-NH-C6H^Me  -h  CgH.Me-NHMe  = 

NMe2-CgH4-CH2-C,H3Me-NHMe  ^  ^U^-Q^YL^e, 
methylaniline  furnishes  a  complex  substance  similar  to  that  obtained 
in  the  formaldehyde  condensation,  together  with  jo-toluidine  and 
trimethyldiaminodiphenylmethane,  NMe2*C(5ll4*CK2*CgH4*NHMe,  b.  p. 
245 — 246°/9  mm.,  m.  p.  57°,  the  m>oso- derivative  of  which  forms 
small,  yellow  crystals,  m.  p.  96—97°.  J.  C.  0. 

Synthesis  of  s-Diphenylcadaverine.  [s-Diphenylpenta- 
methylenediamine].  Julius  von  Braun  (Ber.,  1908,  41, 
2165 — 2168). — s-Diphenylpentamethylenediamine  has  been  prepared 
in  two  ways,  namely,  (1)  aniline  is  converted  by  means  of  ac-dibromo-w- 
pentane    into    1  phenylpiperidine,   this  with  cyanogen   bromide  gives 
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phenyl-(o-bromoamylcyanamide  (Abstr.,  1907,  i,  960),  which  is  con- 
densed with  aniline,  forming  cyanodiphenylpentamethylenediamine, 
this  being  hydrolysed  finally.  (2)  Methylaniline  is  converted  into 
s-diphenyldimethylpentamethylenediamine  (this  vol.,  i,  678),  which 
is  treated  with  cyanogen  bromide,  and  the  resulting  s-dicyanodiphenyl- 
pentamethylenediamine  is  hydrolysed. 

Cyanodiphenylpentamethylenediamine,  CN*NPh'[CH2]5'NHPh,  forms 
small,  colourless  crystals,  m.  p.  67°;  the  hydrochloride  has  m.  p. 
101°.     Dicyanodiphenylpentamethylenediamine, 

CN-NPh-[CH2]5-NPh-C]S", 
forms    white,   bushy    needles,   m.   p.    76°.     ^-Diphenylpentamethylene- 
diamine,  NHPh-[CH2]5-NHPh,  has  m.  p.  45°,  b.  p.  260— 265°/10  mm. ; 
the  hydrochloride,  m.  p.  193 — 194°,  the  dihenzoyl  derivative, 

NPhBz-[CH2],-NPhBz, 
hard,  glistening  crystals,    m.   p.    124°,   and  the    c?im7roso-derivative, 
NO-NPh-[CH2]5-NPh-NO,  m.  p.  60°,  are  described.  J.  C.  C. 

Coloured  Salts  of  Schiff's  Bases.  II.  Hydrochlorides  of 
Bases  formed  by  Condensing  Phenyl -/(-phenylenediamine  with 
Aromatic  Aldehydes.  Forris  J.  Moore  and  R.  G,  Woodbridge, 
JUN.  {J.  Amer.  Chem.  Soc,  1908,  30,  1001— 1004).— Moore  and  Gale 
(this  vol.,  i,  368)  have  shown  that  the  bases  obtained  by  condensing 
7?-phenylene-as-dimethyldiamine  with  aromatic  aldehydes  unite  with 
hydrogen  chloride  in  two  proportions,  forming  dark  red  hydrochlorides 
and  yellow  dihydrochlorides. 

It  is  now  found  that  phenyl-^-phenylenediamine  behaves  in  a 
similar  manner,  but  that  the  dihydrochlorides  are  formed  less  readily. 
All  the  dihydrochlorides,  however,  with  the  exception  of  that  of 
phenylcinnamylidene-/?-phenylenediamine,  are  so  stable  as  to  retain 
their  2  mols.  of  hydrogen  chloride  when  dried  over  sodium 
hydroxide  in  a  vacuous  desiccator.  The  dihydrochloride  of  the 
cinnamylidene  compound,  under  these  conditions,  gradually  darkens 
and  loses  1  mol.  of  hydrogen  chloride. 

The  mono-  and  di-hydrochlorides  of  the  following  bases  have  been 
prepared :  benzylidene-  and  salicylidene-phenyl-jt?-phenylenediamines 
(Hencke,  Abstr.,  1889,  609) ;  phenylpiperonylidene-'p-phenylenedi- 
amine,  m.  p.  116°;  phenylanisylidene--p-phenylenediamine,  m.  p.  105°, 
which  forms  silver-grey,  pearly  scales,  and  phenytcinnamylidene-T^- 
phenylenediamine,  m.  p.  145°,  which  crystallises  in  brilliant  yellow 
scales.  E.  G. 

Isomeric  Modifications  of  jy-Tolildioxime  and  their  Behaviour 
as  to  Formation  of  Complexes.  Leo  A.  Tschugaeff  and  L. 
Spjro  {Ber.,  1908,  41,  2219— 2221).— The  conclusion  previously  drawn 
that  only  the  5?/n-forms  of  1  : 2-dioximes  givQ  complex  metallic 
compounds  with  nickel,  cobalt,  or  ferrous  salts  (this  vol.,  i,  554)  is 
further  supported  by  the  behaviour  of  the  j!;-tolildioximes ;  the 
amphi-  and  an^i-compounds  give  negative  results,  whereas  the  syn- 
modifications  give  with  nickel  salts  a  red  precipitate,  with  ammonium 
palladium  chloride  and  pyridine  an  orange-red  precipitate,  and  with 
ferrous  sulphate  and  pyridine  a  reddish- violet  coloration. 
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The  syn-  and  aw^i-/>-tolildioximes  have  already  been  prepared  by 
Stierlin  (Abstr.,  1889,  513)  ;  the  a?/ij:>/u"- com  pound  was  obtained  as 
follows :  On  oxidising  p-tolualdoxime  by  Beckmann's  method  (Abstr., 
1899,  980),  p-tolualdoxime  peroxide,  {OQ\l^Q>'OW.'^)<f>^,  is  obtained 
as  glistening  needles,  m.  p.  108°.  lb  is  insoluble  in  alkali,  and  is 
reduced  by  ammonium  sulphide  to  aldoxime.  By  passing  nitrous 
fumes  into  an  ethereal  suspension  of  the  peroxide,  or,  better,  into  a 
solution  of  the  aldoxime  until  almost  complete  solution  of  the  crystals 
has  occurred,  ^-tolildioxime  peroxide,  Q-^^^fi^^,  is  obtained,  separating 
from  light  petroleum  in  crystals,  m.  p.  142°.  2im^h.\ -^-Tolildioxime, 
CjgHj^OgNg,  obtained  by  reducing  the  peroxide  in  alcoholic  solution 
with  zinc  dast  and  acetic  acid,  forms  white  needles,  which  contain 
1  mol.  of  chloroform  of  crystallisation  when  this  solvent  is  used. 
The  chloroform-free  substance  melts  on  placing  it  in  a  bath  at  200°, 
immediately  resolidifies,  and  then  has  m.  p.  229 — 230°,  a  phenomenon 
also  characteristic  of  y-benzildioxime.  It  is  readily  converted  into 
the  ^-modification  at  200°.  W.  R. 

The  Benzoylhydrazone  of  Ethyl  isoNitrosoacetoacetate  and 
its  Fission  Products.  Carl  Bulovv  and  Fritz  Schaub  {Ber.,  1908, 
41,  2181 — 2183). — When  the  benzoylhydrazone  of  ethyl  zsonitroso- 
acetoacetate  is  evaporated  with  aqueous  ammonia  or  allowed  to  remain 
with  concentrated  sulphuric  acid  for  eight  hours,  or  boiled  with 
alcohol  for  seventy-one  hours,  it  is  decomposed  into  ethyl  alcohol, 
benzoic  acid,  and  4-25onitroso-3-methylpyrazolone  (compare  Knorr, 
Abstr.,  1903,  i,  660;  Betti,  Abstr.,  1904,  i,  533;  Wolff,  ihid.,  722). 
The  benzoylhydrazone  of  ethyl  isonitrosoacetoacetate, 
NHBz-N:CMe-C(N-0H)'C02Et, 
sinters  at  164*5°,  and  is  completely  decomposed  at  173°.  The 
properties  of  4-2sonitroso-3-methylpyrazolone  are  correctly  given  by 
Betti,  and  the  m.  p.  is  230—231°  (Betti  gives  230°).  J.  C.  C. 

The  Mechanism  of  the  Synthesis  of  Cyclic  Nitrogen 
Compounds  [Quinoline  Derivatives].  Louis  J.  Simon  {Compt. 
rend.,  1908,  146,  1400— 1402).— In  view  of  the  results  obtained  in 
the  condensation  of  ethyl  oxalacetate  with  primary  amines  (Simon  and 
Conduche,  Abstr.,  1907,  i,  963;  Simon  and  Mauguin,  this  vol.,  i, 
296),  the  author  has  repeated  his  work  on  the  action  of  pyruvic  acid 
on  ;?-toluidine  (Abstr.,  1898,  i,  152)  when  molecular  proportions  are 
mixed  in  chloroform  solution  in  the  cold.  The  chief  product  is  a  very 
unstable  compound,  which  is  readily  changed  by  the  action  of  solvents 
or  heat,  or  even  after  some  time.  This  is  not  jt?-tolilpyruvic  acid 
{loc.  cit.),  but  a  more  complex  substance,  probably  of  the  constitution 
C02H-CMe(NH-C^H^)-CH2-C(OH)(NH-C7H7)-C02H,  which  when 
treated  with  boiling  water  yields  ^-toluidine  and  2  :  6 -dimethyl quinoline- 
^-carhoxylic  acid,  decomposing  at  265°  and  furnishing  2  :  6-dimethyl- 
quinoline.  The  ethyl  ester  has  m.  p.  74°.  In  the  same  reaction  is  also 
produced  a  small  proportion  of  a  compound, 

V  H  -N^^" C(OH)-NH-aH, 

^H,  N<cHMe-CH„ 
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which  with  alcoholic  hydrogen  chloride  gives  l-tolyl-2-methi/l-4: :  5-diketo- 

QQ QQ 

pyrrolidine,  C^H^'N^^  i       .    The  production  of  these  compounds 

is  in  accord  with  the  author's  views  on  the  mechanism  of  the  synthesis 
of  quinoline  derivatives  (Abstr.,  1907,  i,  241).  J.  C.  C. 

Preparation  of  4-Sulphonamino-l-phenyl-2 : 3-dimethyl-5- 
pyrazolone.  Emil  Schettltn  (D.R-P.  193632). — ^-Sulphonamino-l- 
phenyl-2  :  ?>-dimethyl-b -pyrazolone  results  from  the  action  of  sodium 
hydrogen  sulphite  on  4-nitroso-l-phenyl-2  :  3 -dimethyl- 5-pyrazolone  in 
aqueous  solution.  It  is  first  produced  in  the  form  of  its  alkali  salt, 
and  is  precipitated  from  the  aqueous  solution  of  this  substance  by 
hydrochloric  acid.  It  is  a  monobasic  acid,  and  is  readily  neutralised 
either  by  organic  bases  or  alkali  carbonates.  G.  T.  M. 

Thiopyrazolones.  August  Michaelts  (Annalen,  1908,  361, 
251 — 301). — Since  azo-derivatives  of  thiopyrazolone  (Abstr.,  1905,  i, 
392)  and  of  thiopyrines  and  antipyrines  (Abstr.,  1901,  i,  52;  1904,  i, 
780)  have  been  described,  it  seemed  of  interest  to  study  the  parent 
substances,  the  thiopyrazolones.  Attempts  to  prepare  these  by  fission 
of  methyl  from  thiopyrines  or  i/^-thiopyrines  were  unsuccessful,  as  the 
methyl-sulphur  linking  is  mostly  too  stable.  Whilst  antipyrine 
hydriodide,  when  heated,  decomposes  into  methyl  iodide  and  phenyl- 
methylpyrazolone,  the  thiopyrine  hydriodides  under  the  same  con- 
ditions are  transformed  into  the  salts  of  the  corresponding  i//-thio- 
pyrines,  which  are  stable  towards  concentrated  hydrochloric  acid 
at  200°.  Glacial  acetic  acid  and  48%  hydrobromic  acid  (Stoermer, 
this  vol.,  i,  190)  are  also  without  action.  Some  i/^- thiopyrines  are 
attacked  by  hydrogen  haloids,  but  these  lose  sulphur ;  thus  i/^-methyl- 

]N^— zzzzCMe 
thiopyrine,  NPh<^  x'Pa/t  '  ^^rms  phenyldimethylpyrazole, 

^^^^CHi^Me- 
It  was,  however,   found  possible  to  prepare  5-thio-l-phenyl-3-methyl- 
pyrazolone  by  the  action  of  benzoyl  chloride  on  thiopyrine, 

/NMelCMe 
NPh<     >S  I       , 
\C==CH 
which  forms  the  benzoylthiopyrazolone  methochloride, 

N(MeCl):CMe, 
^C(SBz)=:CH   ' 
this,  when  heated,  loses  methyl  chloride,  and  the  resulting  benzoyl- 
thiopyrazolone, NPh^]  x.Att  '  ^"  hydrolysis    with  hydrochloric 
C(bl3z).0xl 

^]SI==CMe 
acid,    yields    5-thio-l-phenyl-3-methylpyrazolone,     NPh<^     ^    >    ' 

(Abstr.,  1904,  i,  780).  The  derivatives  of  this  thiopyrazolone,  of  its 
4-benzoyl  derivative,  and  of  5-thio-l-;?-tolyl-3-methylpyrazolone,  which 
has  been  prepared  in  the  same  manner,  are  now  described. 
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Thiopyrazolones  resemble  pyrazolones  in  the  following  points.  They 
condense  with  benzaldehyde  in  molecular  proportions,  forming  benzyl- 
idene  derivatives.  These  are  colourless  in  the  thiopyrazolone,  but 
intensely  red  in  the  pyrazolone,  series.  Pyrazolones  and  thio- 
pyrazolones condense  with  ketones  in  the  molecular  proportions  1  : 1 
and  1:2,  in  the  latter  case  with  loss  of  hydrogen  sulphide  and 
formation  of  a  tricyclic  nucleus.  Thiopyrazolones,  like  pyrazolones, 
form  coloured  azo-compounds.  Both  series  have  basic,  as  well  as  acid, 
properties ;  the  thiopyrazolones  are  the  more  strongly  acid,  and, 
in  correspondence  with  the  great  aflSnity  of  sulphur  for  mercury, 
readily  form  mercaptides.  On  the  other  hand,  the  thiopyrazolones 
and  pyrazolones  show  the  following  dilferences.  With  alkyl  iodides, 
the  pyrazolones  form  antipyrines ;  the  thio-compounds,  not  the 
corresponding  thiopyrines,  but  i/^-thiopyrines.  The  azo-compounds  of 
the  pyrazolones  are  antipyrines ;  those  of  the  thio-series  are  azo-j/r- 
thiopyrines.  The  pyrazolones  form  stable  ^5onitroso-compounds  ;  the 
thiopyrazolones,  unstable  nitroso-compounds,  which  rapidly  change  into 
disulphides.  Oxidation  of  the  pyrazolones  leads  to  the  formation  of 
bispyrazolones  ;  of  the  thiopyrazolones,  to  disulphides  or  sulphonic 
acids.  On  further  oxidation,  the  bispyrazolones  form  pyrazole-blue, 
in  which  two  pyrazole  nuclei  are  united  by  a  double  linking ;  the 
disulphides  form  colourless  compounds,  in  which  two  thiopyrazolone 
groups  are  united  by  a  sulphur  and  by  a  carbon  linking. 

5-Thio-l-phenyl-3-methylpyrazolone  and  its  Derivatives. — [With 
Egbert  Pander.] — The  hydrochloride,  G-^qR-,^qN ^^,1101,  m.  p.  145°, 
plaiinichloride,  {C-^QH.^QN2^)i^^4^^^h^  yellow  powder,  m.  p.  175°,  the 
silver  salts,  C^oHgNgSAg  and  CjQH()N2SAg,AgN03,H20,  the  mercuric 
salt,  (CjQH()N2S)2Hg,  m.  p.  70°,  and  the  mercurichloride, 

CioH,N2S,HgCl, 
white  crystals,  m.  p.   196°,  of  5-thio-l-phenyl-3-methylpyrazolone  are 
described.     The  action  of  methyl  iodide  on  the  thiopyrazolone  leads  to 
the  formation  of  i/^-thiopyrine  hydriodide. 

The  benzoyl  derivative,  m.  p.  93°  (Abstr.,  1904,  i,  780),  reacts  with 
bromine  in  glacial  acetic  acid  solution,  forming  the  4-6row20-derivative, 

]<[ CMe 

NPhxC^  \.Ao    '  which  crystallises  in  white  needles,  m.  p.  116°. 

The  action  of  benzenesulphonyl  chloride  on  the  thiopyrazolone  in 
alkaline  solution  leads  to  the  formation  of  the  5-benzenesulphonylthio- 
compound,  CiQHgNg'S'SO^Ph,  which  is  obtained  as  a  yellow  oil.  With 
diazobenzene  chloride  in  alkaline  solution,  the  thiopyrazolone  forms 
5-chloro-l-phenyl-3-methylpyrazole-4-azobenzene  (Abstr.,  1905,  i,  392). 
When  treated  with  sodium  nitrite  in  acid  solution  and  with  iodine  in 
presence  of  potassiuia  iodide,  the  thiopyrazolone  forms  the  disulphide, 
S2(CjQHgN2)2,  which  is  obtained  as  a  yellow,  viscid  oil,  and  gives  with 
platinum  tetrachloride  a  yellow,  with  mercuric  chloride  a  white, 
precipitate.  On  treatment  with  iodine  in  alcoholic  solution,  the  thio- 
pyrazolone yields  the  disulphide  of  an  iodo-derivative,  S2(CiQHgISr2l)2, 
as  a  white,  crystalline  precipitate. 

l-Phenyl-3-methylpyrazole-5-8ulphonic  acid,  CjqH9N2*S03H,  formed 
by  oxidation  of  the  thiopyrazolone  with  hydrogen  peroxide  in  very 
dilute  alkaline  solution,  separates  in   white  crystals,  m.   p.   235°,  and 
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when  heated  with  concentrated  hydrochloric  acid  at  150°  is  decom- 
posed, forming  sulphuric  acid  and  l-phenyl-3-methylpyrazole.  The 
sodium,  C^oHgNg'SOgNa,  and  barium,  ( +  HgO),  salts  were  analysed.  On 
treatment  with  bromine  water,  the  sul phonic  acid  yields  i-bromo-l- 
phenyl-S-methylpyrazole-Q-sulphonic  acid,  m.  p.  225°,  which  yields 
sulphuric  acid  and  4-bromo-l-phenyl-3-methylpyrazole  when  heated 
with  an  excess  of  bromine.     The  sulphonyl  chloride, 

C3N2HPhMe-S02Cl, 
formed  by  heating  the  sulphonic  acid  with  phosphorus  pentachloride, 
crystallises  in  white  needles,  m.  p.  101°,  and  is  hydrolysed  by  hot 
water,  forming  the  acid.  The  sulphonamide,  CjQHgNg'SOg'NHg,  prepared 
by  shaking  the  sulphonyl  chloride  with  ammonium  carbonate, 
crystallises  in  white  prisms,  m.  p.  243°,  and  is  soluble  in  aqueous 
sodium  hydroxide.  The  anilide,  CioHgN2*^^2*^HPh,  crystallises  in 
needles,  m.  p.  127°. 

The  thiopyrazolone  reacts  with  benzaldehyde  when  heated,  forming 
the  4:-benzylidene  derivative,  CjoHgNgSiCHPh,  which  crystallises  in 
white  needles,  m.  p.  183 — 184°.  On  prolonged  heating,  the  thio- 
pyrazolone and  benzaldehyde  yield  an  amorphous  product,  m.  p.  191°. 
The  action  of  acetone  on  thiopyrazolone  leads  to  the  formation  of  {a) 
the  i-isopropylidene  derivative,  CioHgNgSICMeg,  which  crystallises  in 
needles,  m.  p.  204°,  is  sparingly  soluble  in  alcohol,  and  when  treated 
with  permanganate  in  acetic  acid  solution  yields  a  cry staWine  substance, 
m.  p.  150°,  a,nd  (b)  &  product,  formed  from  2  mols.  of  the  thiopyrazolone 

and  1  mol.  of  acetone,    CjoHgNg^C^  q^^  ^CioHgNg,  which  forms  stout 

crystals,  m.  p.  176°,  and  is  more  soluble  in  alcohol  and  ether  than 
the  preceding  condensation  product.  With  acetophenone,  the 
thiopyrazolone  forms  a  4:-phenylmopropylidene  derivative, 

CioHgNgSICPhMe, 
crystallising  in  yellow  needles,  m.  p.  135 — -136°. 

When  heated  with  alkalis  or  concentrated  acids,  4-bromo-5-benzoyl- 
thio-l-phenyl-3-methyl-4 : 5-dihydropyrazole    is    converted    into    bis-b- 

thio-l-phenyl-3-methylpyrazolone,       N<^  N l.U,p^  ^N,     which 

crystallises  in  white  needles_,  m.  p.   198°,  is  stable  towards  oxidising 

and    reducing    agents,    and    forms    a   methiodide,    C2oHj6^4S2,MeI, 

crystallising  in  white  needles,  m.  p.  198°,  losing  methyl  iodide. 

b-Thio-i-benzoyl-l-phenyl-^-methylpyrazolone    and    its    Derivatives. — 

[With  Erich  Lehmann. ] — 5-17iio-4:-benzoyl-l-phenyl-S-methylpyrazolone, 

N-CMe 
NPh<^        I      nr\-nu>  pi*6pared  by  heating  6-chloro-4-benzoyl-l-phenyl- 
Oo  •  L- rl  •  UOPh 

3-methylpyrazole  with  sodium  hydrogen  sulphide  in  alcoholic  solution, 

crystallises  in  dark  yellow  needles  with  red   lustre,  m.  p.  112°,    and 

forms    an    unstable    hydrochloride,    crystallising     in    needles.      The 

mercuric  salt,  (CjQHgN2SBz)2Hg,  m.  p.  201°,  and  the  mercurichloride, 

CioHgNgSBz^HgCl, 

white  needles,  m.  p.  223°,  were  analysed.     If  the  5-chloropyrazole  is 

heated  with  alcoholic  sodium  hydrogen  sulphide  in  a   sealed  tube  at 

150°,  it  forms  a  substance,  m.  p.  174°,     When  oxidised  with  hydrogen 
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peroxide  in  alkaline  solution,  the  thiopyrazolone  yields  A.-henzoyl-l- 
phenyl-d-methylpyrazole-b-sulj^honic  acid,  which  is  amorphous,  and  is 
hydrolysed  by  concentrated  hydrochloric  acid,  forming  hydrochloric  acid 
and  l-phenyl-4-benzoyl-3-methylpyrazole.  One  oxidation  of  the 
thiopyrazolone  with  hydrogen  peroxide  led  to  the  formation  of  a 
crystalline  substance,  m.  p.  84°.  Oxidation  of  the  thiopyrazolone 
with  iodine  in  alkaline  solution  leads  to  the  formation  of  the 
disulphide,  (C2QHgN2Bz)2S2,  which  is  obtained  as  a  by-product  in  the 
preparation  of  the  thiopyrazolone  from  the  5-chloropyrazole ;  it 
crystallises  in  yellow  plates,  m.  p.  156°,  and  dissolves  in  concentrated 
hydrochloric  acid. 

b-Methylthiol-^-henzoyl-\-phenyl-^-methylpyrazole  (i-benzoyl-ip-thio- 
pyrine),  COPh'CgN^PhMe'SMe,  formed  by  the  action  of  methyl  iodide 
on  the  thiopyrazolone  in  alkaline  solution,  crystallises  in  white 
needles,  m.  p.  78°,  and  on  oxidation  with  permanganate  in  glacial 
acetic  solution  yields  the  sulphone,  OOPh'CgNgPhMe'SOgMe,  crys- 
tallising in  colourless  plates,  m.  p.  167°.  The  b-ethylthiol  compound, 
COPh-CgNgPhMe-SEt,  colourless  plates,  m.  p.  98°,  is  formed  by  the 
action  of  ethyl  iodide  on  the  thiopyrazolone  in  alkaline  solution,  or  by 
the  action  of  mercaptan  and  sodium  ethoxide  on  the  5-chIoropyrazole. 
The  ethylsulphoTie,  Cigll^gOgNg^j  crystallises  in  colourless  needles,  m.  p. 
122°.  The  b-phemjlthiol  compound,  COPh-CgNaPhMe-SPh,  cannot  be 
prepared  from  the  thiopyrazolone,  but  is  obtained  by  heating  the 
5-chloropyrazole  with  thiophenol  and  sodium  ethoxide ;  it  crystallises 
in  colourless  needles,  m.  p.  104°,  and  yields  sulphuric  acid  when 
heated  with  nitric  acid  only  at  300°.  The  sulphone,  CggH^g^s-^a^? 
forms  colourless  needles,  m.  p.  125°,  and  when  heated  with  phenyl- 
hydrazine  is  reduced  to  the  phenylthiol  compound.  The  benzyl  ether, 
COPh-C3N2PhMe-S-CH2Ph,  is  formed  from  benzyl  chloride  and  the 
thiopyrazolone ;  it  crystallises  in  needles,  m.  p.  1 1 6°.  The  ^-benzoyl 
derivative,  CjoHgN^SEzg,  prepared  by  shaking  the  thiopyrazolone 
with  benzoyl  chloride  in  alkaline  solution,  crystallises  in  needles,  m.  p. 
107°.  The  carboxymethyl  ether,  COPh-C3N2PhMe-S-CH2-C02H,  formed 
from  the  thiopyrazolone  and  chloroacetic  acid,  is  obtained  in  colour- 
less crystals,  m.  p.  124°,  and  is  soluble  in  dilute  alkalis. 

b-Thio-l-^-tolyl-Z-methylpyrazolone  and  its  Dei'ivatives. — [With 
Erich  Dulk.] — ^-2'olylthiopyrine,  m.  p.  212°,  which  will  be  described 
later,  is  converted  into  5-benzoylthio-l-ip-iolyl-3-methylpyrazolone,  b.  p. 
190 — 200°/15  mm.,  in  the  same  manner  as  that  employed  with  the 
phenyl  compound,  On  hydrolysis  with  alcoholic  potassium  hydroxide, 
the  benzoyl  compound  yields  5-thio-l-ip-tolyl-3-7nethylpyrazolone, 

which  is  also  formed  from  l-p-tolyl-3-methyl pyrazolone  by  Stoermer 
and  Johannsen's  method  (Abstr.,  1907,  i,  966) ;  it  is  obtained  in  large, 
rhombic  crystals,  m.  p.  135°,  and  behaves  towards  alkalis  and  acids  in 
the  same  manner  as  the  phenyl  compound.     The  hydrochloride, 

CiiHi2N2S,HCl, 
colourless  plates  ;  the   mercuric  salt,  (CjiHjjN2S)2Hg,  needles,  m.   p. 
142°;  the  mercurichloride,  G^-J3.^^'Nj^''H.gG\,  prisms,  m.  p.  208.     The 
methiodide,  CjjHjgNgSjMel,  formed  by  the  action  of  methyl  iodide  ou 

3  a  2 
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the  thiopyrazole,  has  m.  p.  175°,  and  is  converted  by  water  into  the 
liquid  methyl  ether.  The  benzoyl  derivative,  CjiHj^Ng'SBz,  crystal- 
lises in  white  needles,  m.  p.  114°,  and  forms  a  4-6ro?7io-derivative, 
Cj^Hj^NgBr'SBz,  which  crystallises  in  prisms,  m.  p.  104°,  yields  benzoic 
acid  and  hydrogen  bromide  when  heated  with  concentrated  hydro- 
chloric acid,  and  appears  to  form  4-bromo-l-;?-tolyl-3-methylpyrazolone 
when  treated  with  alkalis.  The  disulphide,  i^^(C^^'K^^'i^2)2y  fo^"!^^  a 
yellowish-green  mass,  m.  p.  74°,  and  is  soluble  in  concentrated  hydro- 
chloric acid,  being  reprecipitated  unchanged  by  water.  The  b-suljjhonic 
acid.  CijHjjNg'SOgH,  crystallises  in  white  prisms,  m.  p.  246°;  the 
barium  salt,  (CjjHj^03N2S)2Ba,  forms  small  prisms.  The  suljjhonyl 
chloride,  C^jH^^Ng'SOgCl,  white  needles,  m.  p.  77°.  The  sulphonamide, 
Cj^HjjNg'SOg'NHg,  prisms,  m.  p.  227°.     The  sulphonanilide, 

CjiHiiNg-SOg-NHPh, 
needles,  m.  p.  118°. 

The  ^-henzylidene  derivative,  Cj^H^QNgSICHPh,  crystallises  in  white 
needles,  m.  p.  212°.  When  heated  with  the  calculated  amount  of 
acetone,  the  thiopyrazolone  yields  the  4:-iiiopropi/lidene  compound, 

Ci^HioN2S:CMe2, 
crystallising  in  colourless  needles,  m.  p.  206°,  but  if  with  an  excess  of 
acetone  and  alcohol  or  a  large  excess  of  acetone  alone,  it  forms  the 

condensation  product,  ^ii^iQ^2^n'M    -^^11^10^2'  which  crystallises 

in  needles,  m.  p.  186°.     The  ^-phenyl ethylidene  derivative, 

CiiHioN2S:CPhMe, 
formed  from  the  thiopyrazolone  and  acetophenone,  crystallises  in  colour- 
less needles,  m.  p.  106°.  G.  Y. 

Pyrimidines.  VIII.  Separation  of  Thymine  from  Uracil. 
Treat  B.  Johnson  (/.  Biol.  Chem.,  1908,  4,  407— 418).— When  thymine 
is  dissolved  in  cold  fuming  nitric  acid  (D  1'5)  and  evaporated,  crystals 

oinitrohyd7'oxyhydrothymine,CO'^.^^TT,r^jT /r^Tj^^CMe'1^0  2,  ^reiormed 

which  generally  melt  with  effervescence  at  183 — 185°  (a- variety), 
but  sometimes  at  230 — 235°  (efferv.) ;  on  keeping,  the  latter  modifica- 
tion is  spontaneously  transformed  into  the  former.  Both  modifications 
when  reduced  yield  the  original  thymine. 

Under  the  same  conditions,  uracil  yields  5-nitrouracil, 

which  requires  800  to  900  parts  of  cold  alcohol  for  complete  solution, 
and  can  be  reduced  to  amino-uracil.  Since  nitrohydroxyhydro- 
thymine  is  very  soluble  in  cold  alcohol,  a  separation  of  the  two 
substances  can  be  readily  effected  by  nitration.  One  gram  of  the 
mixture  is  dissolved  in  10  c.c.  of  nitric  acid  (D  1*5);  after  evapora- 
tion of  the  solution  below  60°,  the  residue  is  extracted  with  15  c.c.  of 
cold  alcohol.  The  nitrocompounds  can  be  purified  by  crystallisation 
from  hot  water  and  alcohol.  C.  B. 

Pyrimidines.  XXXI.  Synthesis  of  Uracil-3-acetic  Acid. 
Henry  L.  Wheeler  and  Leonard  M.  Liddle  (J.  Amer.  Chem.  Sac, 
1908,  30,  1152— 1156).— Johnson  and  Heyl  (Abstr.,  1907,  i,  728)  have 
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found  that  when  2-ethylthiol-6-pyrimidone  is  treated  with  methyl  iodide 
in  presence  of  potassium  hydroxide,  2-ethylthiol-l-methyl-6-pyrimidone 
is  produced.  When,  however,  2-ethylthiol-6-pyrimidone  is  treated  with 
ethyl  chloroacetate  and  alkali  hydroxide,  alkylation  takes  place  in  the 
3-position  with   formation   of    ethyl  2-ethylthiol-Q-pyrimidone-3-aGetate, 

^<^^qI^J-^'^q^>OK,  m.  p.  129°,  which  crystallises  in  long, 

colourless  prisms.  The  corresponding  acid,  m.  p.  208 — 209°,  forms 
slender  prisms,  and  can  be  prepared  either  by  the  hydrolysis  of  the 
ester  or  by  heating  2-ethylt.hiol-6-pyrimidone  with  potassium  chloro- 
acetate. When  the  acid  is  warmed  with  hydrochloric  acid,  mercaptan 
is  evolved  and  uracil-3-acetic  acid  is  produced. 

Uracil-S-acetic    acid,  NH<^q'-^(^^2'^^2^]>CH.  m.  p.  285°  (de- 

comp.),  prepared  by  heating  an  alkaline  solution  of  uracil  with  chloro- 
acetic  acid,  forms  small  tablets  ;  its  potassium,  copper,  and  barium 
salts  are  described.  The  methyl  ester  melts  partly  at  about  177°,  and 
completely  at  about  216°.     The  5-5romo-derivative, 

m.  p.  244°  (decomp.),  forms  colourless  needles.  The  corresponding 
5-m^ro-dorivative,  m.  p.  264 — 265°  (decomp.),  crystallises  in  colourless 
prisms. 

\-Methyluracil-Z- acetic   acid,   NMe<Cp/-v ____!___pTT^CH,  m.  p. 

239 — 240°,  prepared  by  the  action  of  potassium  chloroacetate  on 
methyluracil  or  by  treating  uracil-3-acetic  acid  with  methyl  iodide  in 
presence  of  potassium  hydroxide,  crystallises  in  needles  or  prisms. 

E.  G. 


Pyrimidines.  XXXII.  Synthesis  of  Uracil-4- acetic  Acid. 
Henry  L.  Wheeler  and  Leonard  M.  Liddle  (J.  Amer.  Ghem  Soc, 
1908,  30,  W^^—W^O).-— Ethyl  2-ethylthiol-Q-pyrimidoneA-acetate, 

NH<^^(fZ^);^>C-CH,.C02Et, 

m.  p,  131°,  prepared  by  the  action  of  ethyl  acetonedicarboxylate  on  an 
alkaline  solution  of  the  ethyl  bromide  additive  product  of  thiocarb- 
amide,  forms  long,  colourless,  silky  needles.  The  corresponding  acid, 
m.  p.  155°  (decomp.),  crystallises  in  colourless  needles,  and  when  heated 
at  170°  is  converted  into  2-ethylthiol-4-methyl-6-pyrimidone.  When 
this  acid  is  warmed  with  strong  hydrochloric  acid,  mercaptan  is  evolved 
and  uracil- 4-acetic  acit^is  produced. 

UracilA-acetiGacid,l^n<^^^>0'(m.^'QO^^,B.fi,    m.    p.    340° 

(decomp.),  crystallises  in  flat  prisms  and  is  soluble  in  about  8  parts  of 
boiling  water  and  in  30  parts  of  c6ld  water;  its  potassium  salt  is 
described.  The  ethyl  ester,  m.  p.  187 — 189°,  crystallises  with  IHgO. 
The  methyl  ester  has  m.  p.  216 — 218°.  6-N'itrouracil-4:-acetic  acid, 
m.  p.  153°  (decomp.),  forms  minute*cubes. 

By  the  action  of  bromine  on  an  aqueous  solution  of  uracil-4-acetic 
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acid,  5-dihromo-4:-hydroxyhydrou7'acil-4:-acetic  acid^ 

NH<^^~^^>C(OH)-CH2-C02H, 

m.    p.    240°   (decomp.),    is   produced,   which   forms   colourless   plates, 
probably  containing  ^HgO.  E.  G. 

a-Chloro-)8-iminazolylpropionic  Acid.  Adolf  Windaus  and 
W.  VoGT  {Beitr.  chem.  Physiol.  Path.,  1908,  11,  406—408).— By  em- 
ploying the  method  already  given  by  Frankel  (Abstr.,  1906,  i,  547)  for 
preparing  chlorohistidinecarboxylic  acid  by  treating  histidine  hydro- 
chloride with  nitrous  acid  and  subsequent  treatment  of  the  crude 
product  so  obtained  with  zinc  dust  and  glacial  acetic  acid,  the  authors 
have  succeeded  in  obtaining  only  ^-iminazolylpropionic  acid.  The 
chlorohistidinecarboxylic  acid  was,  however,  obtained  by  the  follow- 
ing method.  Histidine  was  treated  with  hot  potassium  nitrate  in  con- 
centrated hydrochloric  acid  ;  the  crude  hydrochloride  of  chlorohistidine- 
carboxylic acid  was  then  esterified  by  10%  alcoholic  hydrogen  chloride, 
and  the  hydrochloride  of  the  ester  thus  obtained  was  precipitated  from 
alcoholic  solution  by  means  of  ether.  This  was  converted  into  the 
oxalate,  m.  p.  161°.  The  free  ester  is  an  oil,  from  which,  by 
saponification,  pure  chlorohistidinecarboxylic  acid  can  be  obtained. 
This  melts  at  191°  (decomp.). 

0-Irainazolylpropionic  acid,  on  the  other  hand,  which  agrees  in 
properties  with  the  substance  described  by  Frankel  as  chlorohistidine- 
carboxylic acid,  has  m.  p.  80°,  and  when  heated  loses  HgO. 

S.  B.  S. 

Hydroxyquinoxalines.  Otto  Hinsberg  {Ber.,  1908,  41, 
2031 — 20331 — Five  compounds,  CgH^OgNg,  have  been  prepared  ;  these 
have  been  termed:  1.  Dihydroxyquinoxaline  (Bladin,  Abstr.,  1885, 
785);  2.  Dihydroxyethylenephenylenediamine  (Aschan,  ihid.^  1886, 
147);  3.  Dihydroxyquinoxaline  (Hinsberg  and  PoUak,  ibid.,  1896,  i, 
394);  4.  Phenyleneoxamide  (Seeliger  and  Meyer,  ibid.,  1897,  i,  45); 
5.  Phenyleneoxamide  (Motylowski,  this  vol.,  i,  371).  Compounds 
2  to  5  are  shown  to  be  identical.  Although  compounds  1  and  3  were 
previously  stated  to  be  identical,  it  is  now  shown  that  they  are 
different  substances.  Hinsberg  and  Pollak's  compound,  unlike 
Bladings,  does  not  combine  with  water  of  crystallisation. 

Motylowski's  oxidation  product  of  hydroxydihydroquinoxaline  is 
probably  identical  with  2-hydroxyquinoxaline.  J.  J.   S. 

Synthesis  of  Phenylquinoxalines.  Otto  Fischer  and  Fritz 
RoMER  {Ber.,  1908,  41,  2350— 2353).— Fischer  and  Schindler 
described  recently  (this  vol.,  i,  221)  the  formation  of  2-  and  3-phenyl- 
naphthaquinoxalines  from  diketo-s-a/3-naphthazine  and  diketo-as-ajS- 
naphthazine  respectively.  As  these  phenylnaphthaquinoxalines  were 
previously  unknown,  and  in  their  properties  differed  markedly  from 
Feist  and  Arnstein's  phenylnU,phthaquinoxaline  prepared  from 
^-naphthaquinone  and  phenylethylenediamine  (Abstr.,  1895,  i,  258), 
it  was  advisable  to  confirm  their  constitution  by  synthesis.  For  this 
purpose,  the  authors  employed  Hinsberg's  method  for  the  preparation  of 
phenylquinoxalines    from    bromoacetophenone   and    o-diamines,    and 
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found  that  the  action  of  bromoacetophenone  on  1  : 2-diaminonaphtha- 
lene  leads  to  the  formation  of  the  two  products  described  by  Fischer 
and  Schindler,  but  in  small  yields  and  accompanied  by  much  resin. 
Better  yields  are  obtained  by  employing  isonitrosoacetophenone,  which 
reacts  more  smoothly  than  does  bromoacetophenone  with  o-diamines, 
and  with  o-phenylenediamine  gives  good  yields  of  phenylquinoxaline 
(Hinsberg,  Abstr.,  1897,  i,  120). 

Fischer  and  Schindler's  phenylnaphthaquinoxalines  are  formed 
when  isonitrosoacetophenone  and  1  :  2-diaminonaphthalene  are  boiled 
in  molecular  proportions  in  methyl-alcoholic  solution.  The  2-phenyl- 
compound  is  now  found  to  be  white.  Both  quinoxalines  are  volatile 
with  steam,  and  give  with  zinc  dust  and  acetic  acid  a  transient  red 
coloration.  If  boiled  in  ethyl-alcoholic  solution,  isonitrosoacetophen- 
one  and  1  :  2-diaminonaphthalene  form,  together  with  the  quinoxalines,  a 
substance,  which  separates  from  pyridine  in  red  crystals,  and  gives 
green  and  blue  colorations  with  concentrated  sulphuric  acid.  This  red 
substance  is  not  formed  in  presence  of  small  amounts  of  hydroxylamine 
hydrochloride. 

The  repetition  of  Feist  and  Arnstein's  experiment  shows  that  these 
authors  could  not  have  obtained  a  single  substance.  The  action  of 
ethylenediamine,  which  oxidises  more  easily  than  phenylethylenedi- 
amine,  on  ^-naphthaquinone  leads  to  the  formation  of  naphtha- 
quinoxaline  (Hinsberg,  Abstr.,  1890,  972).  The  picrate,  C-^^'K-^fi^l^r^, 
crystallises  in  yellow  needles,  m.  p.  171°.  G.  Y. 

Preparation  of  Isatin  and  its  Methyl  Derivative.  Rudolph 
Bauer  (D.R.-P.  193633). — It  has  been  found  that  isatin  and  its 
methyl  derivatives  can  be  produced  by  the  action  of  warm  con- 
centrated sulphuric  acid  on  substituted  iminochlorides  having  the 
general  formula  RN!CC1*C01INR,  where  R  is  a  phenyl  or  tolyl  group. 
Diphenyloxaliminochloride,  m.  p.  115°,  di-o-tolyloxaliminochloride, 
m.  p.  131°,  di-m-tolyloxaliminochloride,  yellow  prisms,  m.  p.  72°,  and 
di-p-tolyloxaliminochloride,  yellow  leaflets,  m.  p.  107°,  were  employed 
in  this  synthesis.  o-Methylisatin,  which  is  fully  described  for  the 
first  time,  yields  a  phenylhydrazone,  golden  needles,  m.  p.  242°,  and, 
oxime,  yellow  needles,  m.  p.  235°.  G.  T.  M. 

Preparation  of  Stable  Ohloroindigotins.  Gesellsohaft  fijr 
Chemische  Industrie  in  Basel  (D.R.-P.  193971). — A  stable  chloro- 
indigotin,  CigH902N201,  is  obtained  by  passing  chlorine  into  a  mixture 
of  finely-powdered  indigotin  and  nitrobenzene.  A  vigorous  reaction 
occurs,  and  the  chloro-derivative  is  produced  in  a  crystalline  form. 
When  reduced  with  alkaline  hyposulphite,  this  substance  furnishes  a 
light  yellow  leuco-derivative,  which  has  valuable  tinctorial  properties. 

G.  T.  M. 

Preparation  of  Halogen  Derivatives  of  ^-Naphthindigotin. 
Gesellschaft  fur  Chemische  Industrie  in  Basel  (D.R.-P.  193970). 
— Bromo-p-naphthindigotin  is  prepared  by  successively  brominating 
/8-naphthisatin,  converting  the  bromo-derivative  into  the  chloride, 
reducing  the  latter  with  hydriodic  acid  or  some  other  suitable 
reducing  agent,  and  finally  oxidising  the  product  with  air  in  the 
presence  of  sodium  hydroxide.    The  product  is  a  dark  green,  crystalline 
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powder,  which  furnishes  a  reddish-brown  leuco-derivative  giving  fast 
shades  of  blue  on  cotton.  G.  T.  M. 

Transformation  of  s-Phenyldiphenylhydrazine  by  Hydrogen 
Chloride  in  Benzene  Solution.  Miecislas  Dziurzynski  {Bull. 
Acad.  Sci.  Cracow,  1908,  401 — 408). — When  s-phenyldiphenyl- 
hydrazine  is  dissolved  in  benzene  and  the  solution  saturated  with 
hydrogen  chloride,  intramolecular  change  takes  place  with  formation 
of  a  semidine  base  and  a  diphenyline  base,  which  are  separated  by 
means  of  their  different  solubilities  in  aqueous  alcohol. 

The  semidine  base,  which  is  probably  ^-aminoA-anilinodiphenyl, 

NHPh-CeH3(NH,)-C,H„ 

crystallises  in  silvery  scales,  m.  p.  141°.     The  acetyl  derivative  forms 

white  needles,  m.   p.   165°.     The  hydrochloride  and  the  sulphate  are 

described.     With  nitrous  acid,  the  base  yields  an  a;stmtW-derivative, 

r\     XT    T)l^ 

NPh<^  I  ^    ^      ,  m.  p.  82  "5°,  with  benzil  a  compoundy 

c,H,Ph4— :gj, 

of  which  the  free  base  gives  a  yellowish-green  fluorescence  in  alcoholic 
solution,  and  with  carbon  disulphide  a  compound ,  CgH3Ph<C.-[sTpi  ^CS, 

yellowish-white  scales,  m.  p.  150°. 

The  diphenyline  base,  which  is  probably  2  :  4:'-diamino-'p-d{phenyl- 
henzene,  NHg'CftHgPh'CgH^'NHg,  is  a  dark  oil,  crystallising  after  some 
months.    The  diacetyl  derivative  forms  small,  hard  crystals,  m.  p.  223°. 

The  dihydrochloride  is  blue,  and  the  sulphate  crystallises  from 
alcohol  in  white  needles.  In  the  filtrate  from  the  precipitated  bases, 
4-benzeneazodiphenyl  was  recognised.  J.  C.  C. 

Indanthren  and  Flavanthren,  X.  Products  of  Reduction 
of  Flavanthren  and  the  Relation  between  their  Colour  and 
Constitution.  Poland  Scholl  {Ber.,  1908,  41,  2304—2328.  Com- 
pare Abstr.,  1907,  i,  540). — By  the  reduction  of  flavanthren,  the  author 
has  prepared  seven  compounds,  namely,  dihydroflavanthren,  a-  and 
)8-tetrahydroflavanthrens,  a-  and  yS-hexahydroflavanthrens,  flav- 
anthrine,  and  flavanthrinol,  of  which  the  fourth  and  the  last  will 
be  described  in  a  later  paper. 

[With  Karl  Holdermann.] — Dihydroflavanthren  hydrate  is  prepared 

by  reducing  flavanthrene  with   alkaline   sodium  hyposulphite  in   an 

atmosphere  of  hydrogen.     On  cooling,  bronzy  needles  of  the  disodium 

QTT  salt  (annexed  formula,  in  which  the  OH  and 

HgO  groups  are  replaced  by  ONa  and  NaOH 

respectively)  crystallise  out,  and  are  treated 

with  acetic  acid.     Dark  bluish-green,  coppery 

crystals  are  obtained,  which  are  fairly  stable 

at  the  ordinary  temperature,  but  are  readily 

oxidised    to    flavanthren   at    100°,    or    when 

moist ;    when    heated   for    a    few    hours    at 

150 — 170°  in  a  stream  of  carbon  dioxide,  water 

is  lost  and  dihydroflavanthren  is  formed.    This 
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is  a  green  powder,  which  is  not  so  readily  oxidised  by  the  air  as  is  the 
hydrate.  It  is  also  the  chief  product  when  flavanthren  is  heated  with 
hydriodic  acid  and  red  phosphorus  at  125°.  Although  flavanthren  is 
of  a  very  weakly  basic  character,  dihydroflavanthren  hydrate  readily 
forms  salts  with  mineral  acids.  Dihydroflavanthren  hydrochloride 
probably  contains  the  acid  united  with  the  nitrogen  atom. 

o-Benzoyldihydroflavanthren  is  a  reddish-brown  powder,  m.  p.  220° 
(decomp.). 

a-Tetrahydroflavanthren    hydrate    could    nob    be    isolated,  bub    the 
sodium  salt  is  stated  to  be  formed  when  flavanthren  is  reduced  by  zinc 
dust  and  sodium  hydroxide.     On  acidification,  a  mixture  of  dihydro- 
p^  TT  flavanthren  hydrate  with  a  small  amount  of 

a-hexahydroflavanthren        hydrate      results. 
^-Tetrahydroflavanthren    (annexed    formula), 
preparedby  treating  flavanthren  with  hydriodic 
acid  and  red  phosphorus  at   170°,  is  a  green 
powder.    It  forms  salts  with  acids  and  alkalis, 
in  the  latter  case  passing  into  the  red  enolic 
modification.     The  dihenzoyl  derivative  forms 
microscopic,      lemon-yellow      prisms.        The 
authors  consider  that  yS-hexahydroflavanthren 
is  formed  when  the  red  alkaline  solution  of  yS-tetrahydroflavanthren  is 
reduced  with  zinc  dust,  but  the  compound  could  not  be  isolated  from 
the  resulting  yellow  solution.     By  reducing 
flavanthren    with    hydriodic    acid    and    red 
phosphorus  at  207 — 2l0°,flavanthrine  hydrate, 
annexed    formula,  is    formed   as   a  greenish- 
brown    powder,    which    on    heating    to    240° 
loses    water   and    yields  flavanthrine.      This 
forms  large,  brown  needles  with  a  green,  metal- 
lic lustre,  and    sinters  at   380°,  m.  p.  about 
^|Cj-  ^^     390°.     It  is  readily  oxidised  to  flavanthren. 
The    relation     between    the    colour     and 
constitution  of  these  reduction  products  of  flavanthren  is  discussed. 

J.  C.  C. 

Influence  of  Methyl  Groups  on  the  Tinctorial  Properties  of 
the  Basic  Dyes  derived  from  Triphenylmethane.  Jean 
BiELECKi  and  Alexandke  Koleniew  (Bull.  Acad.  Sci.  Cracow, 
1908,  296 — 318). — It  is  well  known  that  the  presence  of  such 
substituents  as  SO^H,  CI,  Br,  NOg,  OH,  and  COgH  in  the  ortho- 
position  to  the  methane-carbon  atom  of  basic  triphenylmethane  dyes 
belonging  to  the  maiachite-green  and  magenta  series  renders  them 
more  resistant  towards  alkalis.  The  authors  have  now  examined  the 
effect  of  introducing  the  methyl  group,  not  only  in  the  ortho-position 
(where  any  increased  fastness  to  alkalis  might  be  assigned  to  steric 
hindrance  of  the  change  of  the  quinonoid  to  the  carbinol  structure 
under  the  influence  of  alkalis),  but  also  in  the  meta-  and  para-positions 
to  the  methane  carbon-atom.  It  is  found  that,  in  all  three  positions, 
the  presence  of  the  methyl  group  increases  the  fastness  to  alkalis, 
whilst  with   regard  to  the  shade  produced,  its  influence  is  similar  to 
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that  exerted  by  the  acidic  groups  cited  above ;  in  the  meta-position 
no  change  in  colour  is  evident,  whilst  in  the  ortho-  and  para-positions 
the  change  is  marked ;  thus  o-methylated  malachite-green  is  bluish- 
green  and  the  jo-methylated  derivative  is  yellowish-green. 

The  dyes  were  prepared  by  condensing  tetramethyldiaminodiphenyl- 
carbinol  with  1  mol.  of  an  amine  (mostly  homologues  of  dimethyl- 
aniline).  When  the  operation  is  effected  in  presence  of  dilute 
hydrochloric  acid,  the  amine  usually  attaches  itself  to  the  methane- 
carbon  atom  at  the  position  para  to  the  amino-group,  but  when  con- 
centrated sulphuric  acid  is  used,  the  point  of  union  is  in  the  meta- 
position  (compare  Noelting,  Abstr.,  1892,  187). 

^-Amino-A!  :  H'-tetrarYiethyldiaminodiphenyl-o-tolylmethanef 
CH(C6H4-NMe2)2;C6H3Me-NH2, 
prepared  by  condensing  the  carbinol  with  o-toluidine  in  dilute 
hydrochloric  acid,  has  m.  p.  184°,  and  is  readily  oxidised  to  a  dye^ 
which  dyes  tannin-mordanted  cotton  in  violet-blue  shades.  When 
sulphuric  acid  is  used  as  condensing  agent,  there  is  formed  3-amino- 
4'  :  ^''-tetramethyldiaminodiphenyl-o-tolylmethane,  m.  p,  146°,  which  on 
oxidation  yields  a  green  dye.  4:4':  \"-Hexamethyltriaminodiphenyl-o- 
tolylmethane,  prepared  from  dimethyl-o-toluidine  by  condensing  it  with 
the  carbinol  in  dilute  hydrochloric  acid,  separates  from  ether  as  a  pale 
yellow,  microcrystalline  powder,  m.  p.  144°.  On  oxidation,  it  yields  a 
violet-blue  dye.  When  sulphuric  acid  is  used  as  the  condensing  agent, 
3:4':  ^"rhexamethyltriaminodiphenyl-o-toluidine,  m.  p.  113°,  is  obtained, 
which  on  oxidation  gives  a  yellowish-green  dye. 

4:4':  ^^''-Hexamethyltriaminodiphenyl-vn-tolylmethane  is  prepared  by 
condensing  the  carbinol  with  dimethyl-m-toluidine  in  presence  of  either 
dilute  hydrochloric  or  concentrated  sulphuric  acid.  It  crystallises 
from  methyl  alcohol  in  colourless  prisms,  m.  p.  118°,  and  on  oxidation 
yields  a  violet-blue  dye.  2:4':  ^"-Hexameihyltriaminodiphenyl-^- 
tolylmethmie,  prepared  from  the  carbinol,  dimethyl-p-toluidine,  and 
dilute  hydrochloric  acid,  crystallises  from  methyl  alcohol  in  pale 
yellow  flocks,  m.  p.  107°.  The  corresponding  dye  is  violet-blue. 
When  100%  sulphuric  acid  is  used  as  the  condensing  agent,  3:4':  4"- 
hexamethyltriaminodiphenyl-^-tolylmethane,  white  prisms,  m.  p.  113°, 
is  obtained  (Noelting,  Abstr.,  1892,  190,  gives  100°).  The  corre- 
sponding dye  is  bluish-green  (compare  L.  Cassella  &  Co.,  Abstr.,  1904, 
i,  804). 

2:4':  A:''-Hexa'methyltriaminodij)henyl-xn.-xylylmethane,  prepared  by 
condensingthecarbinol  with  dimethyl-m-4-xylidine  in  dilute  hydrochloric 
acid,  crystallises '  from  methyl  alcohol  in  yellow  flocks,  m.  p.  115°. 
The  corresponding  dye  is  blue.  When  100%  sulphuric  acid  is  the 
condensing  agent,  3:4':  A:"-hexamethyUriaminodiphenyl-Ta-xylylmethane, 
prisms,  m.  p.  135°,  is  obtained.  The  corresponding  dye  is  greenish- 
blue.  4:4':  A:"-Hexamethyltriaminodiphenyl-T^-xylylmethane  is  prepared 
from  the  carbinol  and  dimethyl-p-xylidine  by  the  aid  of  either  dilute 
hydrochloric  Or  100%  sulphuric  acid.  It  crystallises  from  methyl 
alcohol  in  long  needles,  m.  p.  150°.  The  corresponding  dye  is  violet- 
blue.  2:4':  i"-IIexamethyltriniinodiphenyl-o-xylylmethane,  prepared 
from  the  carbinol  and  dimethyl-o-4-xylidine  in  presence  of  dilute 
hydrochloric  acid,   has  m.   p.    164°.     This  base   could  not  be  oxidised 
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either  by  tetrachloro-jo-benzoquinone  or  lead  peroxide.  3:4':  4"- 
Hexamethyltriaminodiphenyl-o-xylylmethane  is  obtained  when  100% 
sulphuric  acid  is  used  as  the  condensing  agent  in  the  preceding  reaction. 
It  crystallises  from  methyl  alcohol  in  leaflets,  m.  p.  185°.  The  corre- 
sponding dye  is  deep  blue.  J.  C.  C. 

Preparation  of  Anthracene  Derivatives  Containing  Nitrogen. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  194253. 
Compare  this  vol.,  i,  456). — By  condensing  1  :  4-aminoanthrapyridone 
with  4-bromoanthrapyridone  by  means  of  dry  sodium  acetate  and 
copper  chloride  in  the  presence  of  naphthalene,  a  compound  crystal- 
lising in  dark  violet  needles  is  obtained,  which  is  formed  in  accordance 
with  the  following  equation  : 


=      HBr 


-NH- 


A  similar  compound  containing  one  anthrapyridone  and  one  anthva- 
quinone  residue  is  obtained  by  condensing  1  : 4-bromoanthrapyridone 
and  4-aminoanthraquinone.  Several  substances  of  the  same  type  are 
described  in  the  patent.  G-.  T.  M. 

Constitution  and  Colour.  Friedrich  Kehrmann  {Ber.^  1908,  41, 
2340 — 2345). — Partly  a  criticism  of  Willsfatter  and  Piccard's  views 
as  to  the  constitution  of  Wurster's  dyes  (this  vol.,  i,  475).  The 
author  shows  that  change  of  colour  can  take  place  in  two  ways, 
namely,  (1)  without  change  in  constitution  of  the  chromophoric 
group  :  this  occurs  vhen  an  auxochromic  group  is  introduced  ;  and 
(2)  accompanied  by  change  in  constitution  of  the  chromophore,  as 
when  colourless  bases  yield  coloured  salts  and  vice  versd.  Quin- 
hydrones  are  more  strongly  coloured  than  quinones,  owing  to  the 
presence  of  the  auxochromic  hydroxyl  group,  and  the  compounds  to 
which  Willsfatter  and  Piccard  have  assigned  a  special  constitution 
do  not  differ  in  kind,  but  only  in  degree,  from  ordinary  quinhydrones, 
and  are  therefore  to  be  regarded  as  having  a  constitution  similar  to 
these.  J.  C.  C. 
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Dihydrazines.  I.  4:4'-Bi8m6thylhydrazinodiphenylmethane, 
a  Reagent  for  the  Characterisation  of  Aldehydes.  Julius  von 
Braun  {Ber.,  1908,  41,  2169— 2181).— 4 : 4'-Bismethylhydrazino- 
diphenylmethane,  obtained  by  reducing  dinifcrosodimethyldiamino- 
diphenylmethane  (Braun  and  Kayser,  Abstr.,  1904,  i,  687)  with  zinc 
and  acetic  acid,  reacts  instantly  with  alphyl  and  aryl  aldehydes,  forming 
condensation  products  which  are  readily  characterised.  It  reacts  very 
slowly  with  ketones,  so  that  a  convenient  method  is  afforded  of 
distinguishing  between  the  two.  An  exception  to  this  rule  is 
displayed  by  a-keto-carboxylic  acids,  which  react  as  if  they  were 
aldehydes.  Aldehydic  sugars,  such  as  mannose  and  galactose,  condense 
immediately,  but  dextrose  reacts  only  very  slowly. 

4  :  A:'-Bismethylhydrazinodiphenylmethane^  CH2(CgH4*NMe'NH2)2,  has 
m.  p.  102°;  the  hydrochloride,  m.  p.  190°  (decomp.),  and  sulphate  are 
described.  The  semicarhazide,  CH2(CgH4*NMe*NH'CO-NH2)2,  is  a 
white  powder,  m.  p.  232°;  the  phenylthiosemicarbazide  has  m.  p.  211°, 
and  the  benzoyl  derivative  softens  at  176°  and  has  m.  p.  181°. 

4  :4'-Bismethylhydrazinodiphenylmethane  condenses  to  hydrazones 
of  the  type  CH2(C6H4-NMe-N:CH-R)2  with  the  following  aldehydes, 
the  figures  in  brackets  being  the  m.  p. :  formaldehyde  (137°),  acetalde- 
hyde  (114°),  butaldehyde  (71°),  heptaldehyde  (57°),  citral  (107  —  108°), 
benzaldehyde  (220°,  softening  at  214°),  cuminaldehyde  (169°),  anis- 
aldehyde  (195°),  p-dimethylaminobenzaldehyde  (209°),  salicylaldehyde 
(200°  with  previous  sintering),  opianic  acid  (220°),  cinnamaldehyde 
(203°),  furfuraldehyde  (201°). 

Acetophenone  yields  a  deep  yellow  compound, 
CH2(C6H4-NMe-N:CPhMe)2, 
m.  p.  105°;  th^compou7id  from  benzophenone  is  deep  yellow,  sintering 
at  120°,  m.   p.  152°;  glyoxal  yields  a  compound,  C^^H.^^'N^,  decomp. 
280 — 282°,  and  methylglyoxal  the  compound, 

CH2(CgH4-]SrMe-N:CH-COMe)2, 
m.  p.  185°.     Pyruvic  acid  gives  a  yellow  compound, 
CH2(CgH4-NMe-N:CMe-C02H)2, 
m.    p.    100°    (decomp.),    and    phenylpyruvic    acid    behaves    similarly. 
Phthalonic  acid,  the  phenylmethylhydrazone  of  which  is  yellow  and  has 
m.  p.  140°  (decomp.),  gives  a  compound, 

CH2[C6H4-NMe-N:C(C02H)-C6H4-C02H]2, 
softening  at  60°,  m.  p.  78°,  and  decomposing  at  90°.  J.  C.  0. 

Bisulphides  with  Neighbouring  Double  Linkings.  III. 
Emil  Fromm  {Annalen,  1908,  361,  302—352.  Compare  Abstr.,  1906, 
i,  656,  714;  1907,  i,  982).— It  has  been  shown  that  all  disulphides 
with  neighbouring  double  linkings,  X!CR'S*S*C!Y,  are  decomposed  by 
alkalis  and  amines  with  liberation  of  sulphur  and  formation  of  new 
compounds.  Thus  perthiocyanic  acid  reacts  with  phenylhydrazine, 
forming  sulphur,  phenyldithiourazole,  3-amino-5-thion-l-phenyldihydro- 

triazole,   and   anilthiuret.     Similarly,    the    thiurets,    NH<^^    ^   i, 

C(N  lv)*o 

react  with  phenylhydrazine,  forming  two  products,  considered  to  have 

the  formulae  NHR-CS-NH-C(NH)-NH-NHPh  and 

NHR-CS-NH'C(NH)-NPh-NH2. 


ORGANIC  CHEMISTRY.  701 

Fromm  and  Yetter  (Abstr.,  1907,  i,  982)  obtained  only  one  product 
from  the  interaction  of  aniline  and  phenylthiuret,  which  was  considered 
to  have  the  formula  NHPh-CS-NH-C(NH)-NHPh.  In  continuing 
the  investigation,  it  has  now  been  found  that  the  action  of  aromatic 
amines  on  thiurets  gives  rise  to  two  products  ;  thus,  with  aniline  and 
jt?-toiylthiuret,  there  are  formed  phenylguanido-^-tolylthiocarbamide, 
C7H7-N:C(SH)-NH-C(NH)-NHPh,  and  phenyl-;^>tolylguanidothiocarb- 
amide,  C7H7-]S[:C(NHPh)-NH-C(SH):NH. 

The  action  of  aniline  or  phenylhydrazine  on  thiurets,  which  are 
derived  from  secondary  amines,  is  found  to  lead  to  the  substitution  of 
the  aniline-  or  phenylhydrazino-group  for  the  secondary  amine  residue. 

The  phenyldithiourazole  described  by  Fromm  and  vSchneider  (Abstr., 
1906,  i,  714)  has  been  re-studied,  and  in  connexion  with  it  a  number 
of  new  dithiobiurets  and  their  derivatives  have  been  prepared. 

Action  of  Aromatic  Amines  and  Hydrazines  on  ^-I'olylthiuret. — [With 
Arnold  Weller.] — ^-Tolylthiuret  hydrochloride,  CgH^oNgSgCl,  is  formed 
by  boiling  j^-tolyldithiobiuret  with  ferric  chloride  and  hydrochloric 
acid  ;  it  is  obtained  as  a  yellow,  amorphous  powder,  m.  p.  194°,  and, 
when  boiled  with  2  mols.  of  aniline  in  alcoholic  solution,  forms  two 
products  :  {a)  Phenylguanido-'g-tolylthiocarhainide,  CjjHjgN^S,  separates 
from  the  hot  alcoholic  solution  and  crystallises  in  white  leaflets,  m.  p. 
182°.  Its  hydrochloride,  C^jH^gN^SjIICl,  forms  white  needles,  m.  p. 
214°  (?  244°).  (6)  Phenyl-^-tolylguanidothiocarhamide  is  isolated  from 
the  alcoholic  filtrate  as  the  hydrochloride,  CjjH^gN^SjHCl,  which 
crystallises  in  needles,  m.  p.  158°.  When  boiled  with  benzyl  chloride 
and  alcoholic  sodium  hydroxide,  the  base  from  (a)  yields  phenylguanido- 
-^^-tolyl-^-henzylthio carbamide,  CggH^jN^S,  which  crystallises  in  white 
leaflets,  m.  p.  176°,  whereas,  under  the  same  conditions,  the  base  from 
(h)  is  converted  into  phenyl-^  tolyldicyanodiamide,  which  crystallises  in 
white  leaflets,  m.  p.  186°. 

The  action  of  jo-toluidine  on  phenylthiuret  leads  to  formation  of  only 
one  product,  which  is  identical  with  the  phenyl-^-tolylguanidothio- 
carbamide  described  above. 

-p-Tolylguanido-ip-iolylthiocarhamide,  OjgHjgN^S,  formed  by  the  action 
of  p-toluidine  on  ^-tolylthiuret,  crystallises  in  white  needles,  m.  p. 
170 — 180°;  the  {jz-benzyl  derivative  forms  yellow  needles,  m.  p.  199°. 

The  arylguanidoarylthiocarbamides  are  readily  acetylised  by  means 
of  acetic  anhydride,  whilst  the  diarylguanidothiocarbamides,  on  the 
other  hand,  do  not  form  acetyl  derivatives. 

Acetyljjhenylguanido-^-tolylthiocarhamide,  C^^HjgON^S,  crystallises  in 
needles,  m.  p.  225°.  When  it  is  heated  with  sodium  hydroxide  and 
benzyl  chloride,  the  latter  does  not  enter  into  reaction,  but  the 
alkali  converts  the  ^acetyl  compound  into  an  a?iA?/cZro-derivative, 
Cj^HjgN^jS,  which  crystallises  in  white  needles,  m.  p.  185°,  and  when 
heated  with  concentrated  aqueous  sodium  hydroxide  yields  acetic  acid 
and  pheuylguanido-p-tolylthiocarbamide.  Acetyl-p-tolylguanido-^-tolyl- 
thiocarbamide,  C^gH^^oON^S,  crystallises  in  white  needles,  m.  p.  194°. 
The  anhydro-derivixtive,  C^gH^gN^S,  forms  needles,  m.  p.  206°.  It 
is    considered  that   these   anhydro-derivatives  have  the   constitution 
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Action  of  Fhenylhydrazine  on  -p-Tolylthiuret. — When  treated  with 
2  mols.  of  phenylhydrazine,  jt?-tolylthiuret  hydrochloride  yields  amino- 
pkenylguanido-ip-tolylthiocarbamide, 
NH2-NPh-C(NC7H7)-NH-C(SH):NH  or 

NH2-NPh-C(NH)-NH-C(NC^H^)-SH, 
which  crystallises  in  white  leaflets,  m.  p.  168°,  and  forms  a  henzylidene 
derivative,  C22H2^N5Sj  greenish-yellow  powder,  decomp.  110°. 
Alcoholic  sodium  hydroxide  converts  aminophenylguanido-p-tolylthio- 
carbamide  into  3  :  5-(or  5  :  3-)aminoip-toluidino-l-phenyltriazole, 

which  crystallises  in  white  needles,  m.  p.  148°,  is  stable  towards 
boiling  acids  or  alkalis,  and  forms  crystalline  salts  with  acids.  The 
hydrochloride,  C^^'R^^'N^,}1C],  white  needles,  m.  p.  172°.  The  acetyl 
derivative,  Cj^Hj^ONg,  m.  p.  115°. 

Action  of  Aromatic  Amines  and  Hydrazines  on  Phenylmethylthiuret 
and  Phenylethylthiuret. — [With  H.  Baumhauer.] — Phenylethyldithio- 
biuret,  C^QH^gNgSg,  formed  by  heating  perthiocyanic  acid  with  ethyl- 
aniline,  separates  from  alcohol  in  crystals,  m.  p.  119'5°,  and  when 
boiled  with  dilute  hydrochloric  acid  and  ferric  chloride  yields  phenyl- 
ethylthiuret hydrochloride,  CjoHjjNgSg.HC],  m.  p.  230°. 

When  boiled  with  aniline  in  alcoholic  solution,  phenyl-,  methyl-,  or 
phenylethyl-thiuret  yields  phenylguanidophenylthiocarbamide,  sulphur, 
and  methyl-  or  ethyl-aniline.  Methylphenylthiuret  reacts  with 
methylaniline  at  120 — 125°,  forming  sulphur  and  the  compound^ 

C(NPhMe)2-NH-CS-NH2, 
m.   p.   90°,   w^hich   cacnot    be  benzylated   with    benzyl   chloride   and 
sodium  hydroxide,  but  forms  lead  sulphide  when  heated  with  sodium 
plumbate. 

When  boiled  with  2  mols.  of  phenylhydrazine,  phenylmethylthiuret 
yields  sulphur,  methylaniline,  3-amino-5-thiol-l-phenyltriazole,  m.  p. 
234°,  and  dianildithiohiuret,  NH(CS'NH'NHPh)2,  which  crystallises 
from  alcohol  in  needles,  m.  p.  178°.  The  action  of  cold  potassium 
hydroxide    solution  on  dianildithiohiuret  leads   to   the    formation   of 

NPh'N 
3-thiol-5'phenylhydrazino-l -plienyltriazole,   NHPh'NH'C^^xT M  ci it' 

which  forms  yellowish-red  crystals,  m.  p.  177°,  and  is  oxidised  by 
Sulphur  in  boiling  alkaline,  or  by  iodine  in  boiling  alcoholic,  solution, 
forming  the  benzeneazotriazole,  NPhIN*C2NgPh*SH,  which  is  obtained 
in  brownish-red  crystals,  m.  p.  218°,  and  is  soluble  in  aqueous  alkalis. 
The  action  of  acetic  anhydride  on  dianildithiohiuret  leads  to  the 
formation  of  a  substance,  which  has  m.  p.  218°,  but  is  not  identical 
with  the  preceding  azo-compound,  as  when  boiled  with  aqueous 
potassium  hydroxide  and  reprecipitated  by  an  acid  it  yields  the 
hydrazino-compound,  m.  p.  177°.  When  boiled  with  hydrochloric  acid, 
dianildithiohiuret  yields  the  preceding  azo-compound,  m.  p.  218°, 
and  a  base,  Cj^HjgNgS,  which  crystallises  in  white  needles,  m.  p.  180*5°, 
and  is  probably  3-thio-l-phenyl-5-aminophenylaminotriazole, 

NPh'NH 


ORGANIC   CHEMISTRY.  703 

This  forms  a  diacetjl  derivative,  CigHj^OgN^S,  crystallising  in  colourless 
needles,  m.  p.  106°,  and  a  dihenzylidene  derivative,  CggHgiN^S, 
m.  p.  195°. 

The  action  of  phenylhydrazine  on  phenyl methyldithiobiuret  in 
boiling  alcoholic  solution  leads  to  the  formation  of  3-amino-5-thiol- 
1 -phenyl triazole,  m.  p.  244°,  and  3  :  5-dithiol-l-phenyltriazole,  m.  p.  193°. 

Oxidation  Products  of^  :  6-Dithiol-l-phenyltriazole. — [With  H.  Baum- 
HAUER.] — The  oxidation  of  3  : 5-dithiol-l-phenyltriazole  by  means  of 
iodine  in  alcoholic  solution  leads  to  the  formation  of  two  products  : 
the  one,  m.  p.  181°,  previously  (Abstr.,  1906,  i,  714)  given  as 
CjgH^iQNgS^,  is  now  considered  to  be 

SH-C2N3Ph-S2-C2N3Ph-S2-C2N3Ph-SH ; 
the  other,  m.  p.  163°,  has  the  constitution, 

S-C2N3Ph-S2-C2lSr3Ph-S2-C2N3Ph-S. 


Both  oxidation  products,  when  boiled  with  alkalis,  yield  the  parent 
dithiolphenyl triazole  and  small  amounts  of  3-(or  5-)thiol-l-phenyl- 
triazole,  C2lSrgH2SPh,  which  crystallises  in  colourless  needles,  m.  p.  178°, 
and  forms  a  benzyl  derivative,  Oj^HjgNgS,  m.  p.  64°. 

JVew  Dithiohiurets  and  their  Derivatives. — [With  A.  Weller.] — ■ 
p-Naphthyldithiohiuret,  Q-^c^-^-^^^,  formed  from  perthiocyanic  acid 
and  yS-naphthylamine,  is  obtained  as  a  white  powder,  m.  p.  245°. 

Dimethylaminophenyldithinhiuret  hydrochloride,  O^qH^  4^482,1101, 
formed  from  perthiocyanic  acid  and  aminodimethylaniline,  crystal- 
lises in  white  needles,  m.  p.  205°.  The  free  hase  forms  yellow  needles, 
m.  p.  168—169°. 

p-Naphthylthiuret  hydrochloride,  Q-^^^^^^^Q\,  formed  by  boiling 
the  dithiobiuret  with  ferric  chloride  and  hydrochloric  acid,  separates 
from  dilute  hydrochloric  acid  in  crystals,  m.  p.  above  300°.  Dimethyl- 
aminophenylthiuret  hydi^iodide,  G^q3.-^^^^^,"1WL,Q^qO,  formed  by 
adding  iodine  to  the  dithiobiuret  in  alcoholic  solution,  crystallises  in 
yellow  needles,  decomp.  175°. 

Formation  of  Cyanoajnides. — The  action  of  benzyl  chloride  and 
sodium  hydroxide  on  dithiohiurets  leads  to  the  formation  of  cyano-i/^- 
benzylthiocarbamides.     Cyano-(i-naphthyl-^-henzylthiocarhamide, 

CioH7-N:C(S-CH2Ph)-NH-CN, 
crystallises  in  white  leaflets,  m.  p.  201°.  Gyanodimethylaminophenyl-xl/- 
henzylthiocarhamide,  Cj^H^gN^S,  formed  from  dimethylaminophenyl- 
dithiobiuret,  crystallises  in  white  needles,  m.  p.  193°.  Cyano-j9-tolyl- 
j/A-benzylthiocarbamide  (Abstr.,  1906,  i,  656)  is  now  found  to  be 
formed  when  j9-tolyldithiobiuret  is  heated  with  benzyl  chloride  and 
concentrated  ammonia  added.  G.  Y. 

Preparation  of  H5^roxyalkyl  Derivatives  of  Xanthine  Bases. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  193799. 
Compare  this  vol.,  i,  475). — The  xanthine  bases  condense  with  alkylene 
oxides  to  form  hydroxyalkyl  derivatives.  1  :  3-Dimethyl-7-hydroxy- 
ethylxanthine  is  thus  obtained  by  heating  theophylline  and  ethylene 
oxide  at  130°.  Dehydrating  agents,  such  as  zinc  or  hydrogen  chloride, 
may  be  employed,  and  theobromine,  3-methylxanthine,  and  other  bases 
may  be  similarly  condensed  with  propylene  and  trimethylene  oxides. 

G.  T.  M. 
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Physico-chemical  Researches  on  the  Behaviour  of  Urates  in 
Solution.  F.  GuDZENT  {Zeitsch.  physiol.  Chem.,  1908,  5Q,  150—179). 
— Urates,  in  which  both  acidic  hydrogen  atoms  are  replaced  by  a 
metal,  are  hydrolysed  in  solution  to  monatomic  salts ;  of  these,  mono- 
sodium  urate  crystallises  with  IH2O,  and  monopotassium  and  mono- 
ammonium  urate  crystallise  anhydrous.  On  continued  shaking,  the 
amount  of  these  salts  dissolved  passes  through  a  maximum,  and  then 
diminishes  somewhat,  this  ultimate  diminution  being  4 — 5  times 
greater  for  the  ammonium  salt  than  for  the  sodium  and  potassium 
salts.  The  diminution  is  not  explicable,  and  is  not  due  to  hydrolysis 
or  to  a  change  in  size  of  the  particles,  or  to  hydration  of  the 
excess  of  solid  salt  with  which  the  solution  is  shaken.  The  maximuoi 
solubilities  are  :  1  part  of  potassium,'  of  sodium,  and  of  ammonium 
urate  requires  respectively  at  18°,  653,  1201,  and  2415,  and  at  37°, 
370,  665,  and  1352  parts  of  water.  G.  B. 

Position  of  Entrance  of  the  Diazo-group  in  the  Forma- 
tion of  Azo-dyes.  Wassili  Scharwin  and  Kaljanoff  {Ber.,  1908, 
41,  2056 — 2060). — The  rule  that  the  diazo-group  enters  the  ortho- 
position  in  a  para-substituted  amine  or  phenol  does  not  always  hold 
good.  Thus,  when  the  auxochrome  is  a  dialkylamino-group,  either  no 
combination  takes  place  (probably  owing  to  stearic  hindrance)  or  the 
jo-substituent  is  displaced  with  formation  of  the  corresponding  dye. 
The  authors  show  that  when  />-diazobenzenesulphonic  acid  acts  on 
dimethyl-jo-toluidine,  jo-bromodimethylaniline,  dimethylsulphanilic 
acid,  jo-dimethylaminodiphenylmethane,  tetramethyl  benzidine,  or 
iV^-dimethyl-;8-naphthylamine,  no  dye  is  formed.  ^-Dimethyl-a- 
naphthylamine,  as  was  to  be  expected,  forms  ^-^-sulphohenzeneazo-1- 
dimethylnaphthylaminej  ^O^^'Q^IS.^'^  ^'Q-^Q^f^'^M.e^,  crystallising 
from  water  in  violet,  glistening  needles.  The  sodium  salt  forms 
golden-yellow  leaflets.  The  authors  confirm  Pinnow's  observation 
(Abstr.,  1895,  i,  98)  that  helianthin  is  formed  when  diazobenzene- 
sulphonic  acid  acts  on  tetramethyldiaminodiphenylmethane,  and  show 
that  the  reaction  proceeds  according  to  the  equation 
2S03H-C6H4-N2-OH  ^  N  Meg-C.H^-CHg-CgH^-NMe^  = 

2S03H-C6H4-N2-C6H4-]SrMe2  +  CHgO  -f  H2O. 

A  similar  reaction  takes  place  when  p-nitrodiazobenzene  is  used 
(compare  Noelting,  Abstr.,  1888,  270 ;  Bamberger,  Abstr.,  1895,  i,  351). 

When  diazobenzenesulphonic  acid  acts  on  jp-dimethylaminobenzoic 
acid,  the  carboxyl  group  is  eliminated  and  helianthin  is  formed 
(compare  Limpricht,  Abstr.,  1891,  1036)  without  any  other  product 
(compare  Grandmougin  and  Freimann,  Abstr.,  1907,  i,  986).  By 
treating  ??z-phenylenetetramethyldiamine  with  diazobenzenesulphonic 
acid,  4-j(?-sulphobenzeneazo-m-phenylenetetramethyldiamine  (Pinnow 
and  Wegner,  Abstr.,  1898,  i,  185)  was  prepared.  This  forms 
microscopic,  Bordeaux-red  needles ;  the  alkali  salts  are  orange- 
coloured.  J.  C.  C. 

Ethyl  Arylazoacetoacetateacylhydrazones  and  their  Con- 
version into  Derivatives  of  4-Arylazo-3-methyl-6-pyrazolones 
with  an  Acid  Radicle  Attached  to  the  Primary  Nitrogen 
Atom.      Carl    Bulow    and    Feiedrich    Schaub    {Ber.^    1908,   41, 
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2355—2366.       Compare    Abstr.,    1907,    i,    301;    this    vol.,    i,    579; 

Ourtius,  Darapsky,  and  Miiller,  Abstr.,  1907,  i,  451). — A  number  of 

^zzCMe 
4-arylazo-l-acyl-3-methylpyrazolones,     COR*N<:^         i       t^t  t:>'  '    ^^^e 

been  prepared  from  1  :  2-acylhydrazones  of  ethyl  arylazoacetoacetates, 

COR-NH-N:CMe-CH(N'2R')-C02Et.     Contrary  to  the   statements   of 

Curtius  and  Struve  (Abstr.,  1895,  i,  34),  therefore,  pyrazolones  can  be 

formed  from  the  acylhydrazones  of  a-substituted  ethyl  acetoacetates. 

On  hydrolysis,  the  acyl-pyrazolone  yields  the  corresponding  4-arylazo- 

N=CMe 
3-methyl-5-pyrazolone,  NH<^         I       ^j  -p,>  which  can  be  synthesised 

CO*  Otl*r>I^K/ 

from  the  ethyl  arylazoacetoacetates,  COMe*CH(N2ll')*C02Et. 

The  benzoylhydrazones  of  ethyl  arylazoacetoacetates  are  formed 
from  the  ethyl  arylazoacetoacetate  and  benzoylhydrazide  in  cooled 
acetic  acid  solution,  and  can  be  recrystallised  only  under  certain 
conditions,  as  intramolecular  ring  condensation,  followed  in  some  cases 
by  fission  of  the  benzoyl  group,  takes  place  with  great  ease. 

The  henzoylhydrazoue  of  ethyl  phenylazoacetoacetate,  CjqH.2q03N4, 
crystallises  in  canary-yellow  needles,  m.  p.  156°,  and,  when  dissolved 
in  cold  dilute  alkali  hydroxides  and  precipitated  immediately  by 
means  of  carbon  dioxide,  is  regained  unchanged.  When  heated  with 
aqueous  sodium  hydroxide  or  acetate  on  the  water-bath,  it  condenses 
to  4-benzeneazo-3-methyl-5-pyrazolone,  CjqHjj^ON^,  which  crystallises 
in  orange-red  leaflets,  m.  p.  199'5— 200°  (197°:  Kothenburg,  1895,  i, 
686). 

Ethyl  o-tolylazoacetoacetate^  Cj3Hj203N2,  formed  by  the  action  of 
diazotised  o-toluidine  on  ethyl  acetoacetate  in  presence  of  sodium 
acetate,  crystallises  in  lemon-yellow  needles,  m.  p.  67°.  The  benzoyl- 
hydrazone  crystallises  in  yellow  needles,  m.  p.  145 — 149°,  and  on 
recrystallisation  forms  A:-o-tolueneazo-Z-7nethylpyrazoloney  C^^^H^gON^, 
orange  leaflets,  m.  p.  224 — 225°,  and  its  l-benzoyl  derivative, 
CjgHigOgN^,  scales,  m.  p.  209°. 

The  benzoyl  derivative  of  ethyl  ;?-tolylazoacetoacetate,  formed 
from  diazotised  p-toluidine  and  ethyl  acetoacetate,  crystallises  in 
yellow  needles,  m.  p.  165°.  4:-p-Tolueneazo-3-methyl-5-pyrazolone  forms 
orange  leaflets,  m.  p.  196°. 

Ethyl  va-xylylazoacetoacetate,  Cj^HjgOgNg,  crystallises  in  yellow 
needles,  m.  p.  121°.  The  benzoylhydrazone,  G^^^fi^^,  m.  p. 
145 — 149°.  4-m.-Xyleneazo-l-benzoyl-'d-methyl-b-pyrazolone,  CjgHjgOgN^, 
orange-red  needles,  m.  p.  171 — 172°.  4^-m.-Xyleneazo-^-methyl-b- 
pyruzolone,  Q^^^fi^^,  m.  p.  190—191°. 

The  benzoylhydra^one  of  ethyl  a  -  naphthylazoacetoacetate, 
C23H22O3N4,  forms  brownish-yellow  threads,  m.  p.  165 — 167°  (decomp.). 
4:-a- JVaphthaleiieazo-l  -benzoyl-3-methyl-b -pyrazolone,  C2iHjg02N4,  yellow- 
ish-red needles,  m.  p.  212°.  \:-a.-Na'phthaleneazo-Z-i7hethyl-h-pyrazolone^ 
^14^12^-^4'  brownish-red  crystals,  m.  p.  247°. 

The  benzoylhydrazone  of  ethyl  /?- naphthylazoacetoacetate, 
02^112203^4,  forms  canary-yellow  crystals,  m.  p.  160 — 164°  (decomp.). 
4-li-JVaphthaleneazo-l-benzoyl-'d-methyl-5-py9'azolone,  C21  H-^q02^^,  orange 
crystals,  m.  p.  224°.     4-^- Naphthaleneazo-Z-methyl-b -pyrazolone  forms 
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red  crystals,  m.  p.  237 — 238°,  and  yields  a  sodium  salt,  which  is- 
decomposed  by  carbon  dioxide  or  boiling  alcohol. 

Ethyl  car  boxy phenylazoacetoacetate,  CjgHj^O^Ng,  formed  from 
diazotised  anthranilic  acid,  is  obtained  in  yellow  crystals,  m.  p. 
162 — 163°.  The  benzoylhydrazone,  yellow  crystals,  m.  p.  244 — 245°. 
4:-Carboxybenze7ieazo-3-methyl-5-pyrazolonef  C^^H-^qO^'N^,  crystallises  in 
orange  needles,  m.  p.  above  280°  (decomp.).  G.  Y. 

Bisazo-compounds.  Henri  Duval  (Compt.  rend.,  1908,  146, 
1407— 1409).— Continuing  his  recent  work  (Abstr.,  1907,  i,  663),  the 
author  finds  that  nitrous  acid  acts  on  the  di-o-amino-derivatives  of 
diphenylmethane-4  :  4'-dicarboxylic  acid,  of  4  :  4'-dicyanodiphenyl- 
methane,  and  of  4 : 4'-diacetyldiphenylmethane  to  produce  bisazo- 
compounds,  whilst  with  the  di-o-amino-derivatives  of  diphenylmethane 
and  of  4  : 4'-diacetyldiaminodiphenylmethane,  nitrous  acid  gives  a 
mixture  of  the  corresponding  phenol  and  the  bisazo-compound. 

BisazodipJienylmethane-^  :  A:' -dicarboxylic  acid, 

COgH-  C  ^Hg.  —  C  gHg'COaH 

can  be  obtained  by  hydrolysing  its  ethyl  ester  (loc.  cit.),  but  is  best 
prepared  as  described  above.  It  melts  above  300°.  4  :  ^'-Dicyano- 
bisazodiphenylmethane  melts  above  350°.  4  :  i'-DiacetylbisazodiphenyU 
Tnethane  separates  from  pyridine  in  bright  yellow  crystals,  decomp. 
at  about  300°.  4  :  ^'-Diacetyldiaminobisazodiphenylmethane  forms  red 
crystals,  m.  p.  above  300°.  The  conclusion  is  drawn  that  the  presence 
of  an  electronegative  substituent  in  the  diphenylmethane  nucleus 
favours  the  formation  of  bisazo-compounds  of  the  above  type. 

J.  C.  C. 

Aminoazo-compounds.  Arthur  Hantzsch  {Ber.^  1908,  41, 
2435— 2437).— Eeply  to  Hewitt  (this  vol.,  i,  581).  C.  S. 

Protein  Constitution.  New  Method  of  Hydrolysis  by 
Means  of  Hydrofluoric  Acid.  L.  Hugounenq  and  Albert  Morel 
{Compt.  rend.,  1908,  146,  1291— 1293).— It  is  claimed  that  hydro- 
fluoric acid  is  superior  to  other  acids  as  a  reagent  for  the  hydrolysis 
of  proteins.  Far  less  of  the  humin  substances  are  formed  ;  the  acid 
can  be  readily  removed  after  completion  of  the  reaction  by  calcium 
carbonate,  and  the  amino-  and  diamino-acids  formed  can  be  obtained 
in  a  state  of  great  purity.  Commercial  hydrofluoric  acid  (50%) 
diluted  with  about  five  times  its  volume  of  water  is  employed.  The 
mixture  with  proteins  is  heated  in  lead  vessels  on  a  water-bath  for 
from  forty-eight  to  one  hundred  hours,  until  the  biuret  reaction 
disappears.  S.  B.  S. 

Calorimetric  Investigation  on  Protein  Precipitation.  Amedeo 
Herlitzka  {Biochem.  Zeitsch.,  1908,  11,  481 — 492). — During  the 
process  of  salting-out  protein  with  ammonium  sulphate,  or  during 
the  converse  process  of  re-solution  due  to  dilution,  there  is  no  develop- 
ment of  heat.  In  the  precipitation  process,  only  protein,  and  not  any 
salt,  is  precipitated.    In  precipitation  with  silver  nitrate,  the  precipitate- 
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<3ontains  both  protein  and  silver,  and  heat  is  developed.  If,  however, 
the  precipitate  contains  much  silver,  heat  production  is  negative,  due 
to  adsorption  of  silver  by  the  protein.  The  heat  developed  is 
4' 18  calories  per  gram  of  protein.  If  adsorption  occurs,  the  calorific 
value  is  —  16'67  cal.  per  gram  of  silver  nitrate.  W.  D.  H. 

The  Diffusion  of  Colloids.  II.  Reginald  0.  Herzog  and  H. 
Kasarnowski  {Biochem.  Zeitsch.,  1908,  11,  172 — 176). — The  diffusion 
coefficients  of  various  colloidal  substances  were  determined.  The 
coefficient  can  be  regarded  as  a  physical  constant.  By  its  means 
it  can  be  determined  whether  a  given  product  is  a  mixture  ]  trypsin, 
for  example,  was  found  to  consist  of  a  mixture  of  ferments.  By 
means  of  the  diffusion  constant,  from  the  equation  i¥'=59*2/ir2,  the 
molecular  weight  of  a  solution  can  be  determined. 

The  results  agree  well  with  those  obtained  by  other  methods.  For 
ovalbumin,  the  molecular  weight  found  was  17,000;  for  ovomucoid, 
30,000;  for  pepsin,  13,000;  for  invertin,  54,000,  and  for  emulsin, 
45,000.  S.  B.  S. 

The  Influence  of  Temperature  on  the  Co-aggregation  of 
Oolloids.  Bertram  H.  Buxton  and  Alfred  H.  Bahe  {Beitr.  chem. 
Physiol.  Path.,  1908,  11,  479— 501).— The  different  colloids  were 
mixed  with  dye  solutions,  chiefly  night-blue  and  Janus-green,  and 
the  concentration  was  noted  at  which  co-aggregation  of  the  colloids 
most  readily  took  place  at  temperatures  between  0°  and  80°.  In 
the  case  of  negative  organic  colloids,  it  was  found  that  the  higher  the 
temperature  the  greater  the  quantity  of  dye  necessary  to  produce 
co-aggregation.  The  increased  quantities  necessary  when  the  tempera- 
ture is  raised  are  much  greater  in  the  case  of  reversible  colloids  than  in 
that  of  irreversible  colloids.  These  phenomena  are  absent  in  the  case 
of  inorganic  colloids. 

When  basic  hydroxides  are  used  to  produce  co-aggregation  of 
negative  organic  colloids,  instead  of  dyes,  the  quantity  is  independent 
of  temperature.     Mastic  appears  to  be  an  exception  to  this  rule. 

Experiments  were  also  made  by  transferring  the  mixtures,  after  the 
<50-aggregation  phenomena  had  been  observed  at  a  particular  tempera- 
ture, to  higher  and  lower  temperatures,  with  the  object  of  studying 
reversion  of  the  phenomena.  By  increasing  the  temperature,  it  was 
found  that  the  type  that  was  characteristic  at  the  lower  temperature 
was  converted  into  the  type  characteristic  for  the  higher.  Lowering 
the  temperature  did  not,  however,  alter  the  type.  S.  B.  S. 

Changes  in  the*  Physical  State  of  Colloids.  VI.  Com- 
pounds of  Salt  Ions  with  Amphoteric  Protein.  Wolfgang 
Pauli  and  Hans  Handovsky  {Beitr.  chem.  Physiol.  Path.,  1908,  11, 
415 — 448). — By  amphoteric  protein  is  meant  protein  which  has  been 
subjected  to  so  long  a  period  of  dialysis  that  the  product  is  no  longer 
a  salt  of  either  acid  or  base.  For  the  purposes  of  the  investigation, 
ox-serum  was  employed,  which  had  been  dialysed  against  repeatedly- 
■changed  carbon  dioxide-free  water  for  at  least  six  weeks.  To  deter- 
mine the  influence  of  salts  on  such  a  protein,  the  coagulation-tempera- 

3  &  2 
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ture  was  ascertained  in  the  presence  of  varying  quantities.  It  was- 
found  that  both  the  ions  and  anions  had  influence  on  the  coagulation- 
temperature.  The  chlorides  of  potassium,  sodium,  ammonium,  and 
magnesium  give  curves  of  similar  form  (when  the  concentrations  are- 
plotted  as  abscissae,  and  the  coagulation-temperatures  as  ordinates), 
which  rise  at  first  rapidly  and  then  slowly.  The  curves  given  by 
the  alkaline-earth  chlorides  show  a  maximum  coagulation-temperature 
when  the  concentration  of  the  salt  reaches  Nl'2  ;  after  this  point  there 
is  a  fall.  The  curve  for  lithium  chloride  lies  between  those  of  the 
two  groups,  showing  a  maximum  coagulation  point  only  when  the 
concentration  reaches  liV^.  The  influence  of  the  different  anions  is 
very  varied.  The  potassium  salts  were  used  in  the  experiments. 
CI,  Br,  SO4,  and  NOg  form  a  group  in  which  additions  of  salt  up  to 
concentrations  of  0*5  to  \N  cause  a  rise  of  coagulation-temperature  ;. 
additions  beyond  this  point  up  to  1  to  oN  cause  but  slight  variations. 
SON  and  I  act  in  a  similar  way  up  to  0*5  to  liV^;  above  this  point 
they  cause  marked  inhibition,  and  potassium  thiocyanate  in  \N 
solution  and  potassium  iodide  in  2N  solution  cause  total  inhibition. 

The  inhibition  of  coagulation  can  be  due  to  two  causes ;  either  a 
change  in  the  protein,  such  as  the  formation  of  an  acid  or  alkali 
albumin,  or  an  inhibition  of  the  aggregation  of  charged  particles. 
To  test  this  point,  a  protein  solution  containing  potassium  thiocyanate- 
in  concentration  2N  was  boiled  for  some  minutes,  and  then  divided 
into  two  portions ;  one  was  kept  under  toluene,  and  the  other  was 
dialysed  ;  the  former  remained  clear,  and  the  latter  gradually  deposited 
coagulated  protein.  The  experiment  indicates  that  the  coagulation  is 
inhibited  by  the  salt  preventing  the  aggregation  of  particles. 

It  was  assumed  that  proteins  in  salt  solutions  form  adsorption 
compounds  with  salts,  and  that  the  formation  of  such  compounds 
exerts  a  marked  influence  on  the  coagulation-temperature.  If  this  is 
the  case,  then  t-to  =  K&^^  where  K  and  qii  are  constants,  c  the  con- 
centration of  the  salt,  and  t  and  to  the  coagulation -temperatures  of 
protein  salt  mixture  and  pure  protein  solutions  respectively.  If 
log(^  -  to)  be  plotted  as  ordinates  and  loge  as  abscissse^  the  curve 
representing  the  relations  between  the  tem^perature  of  coagulation 
and  concentration  of  the  salt  should  be  a  straight  line;  This  was  the 
case  with  several  of  the  salts  investigated  (up  to  concentrations  of 
O'lxV).  At  higher  concentrations,  other  more  complex  factors  come- 
in  to  play. 

The  theory  of  surface  adsorption  of  salt  ions  by  proteins  was 
further  tested  by  the  measurement  of  viscosities.  Pl-otein,  even  in 
small  concentration,  considerably  increases  the  internal  friction  of 
water,  whereas  inorganic  salts  up  to  concentrations  of  0"05iV  have 
but  little  influence.  If  the  theory  of  surface  adsorption  is  correct,, 
the  salt  ions  on  the  surface  of  the  colloidal  protein  molecules  should 
mask  the  influence  of  the  latter  on  the  internal  friction.  It  was 
found  that  neutral  salts,  which  by  themselves  increase  the  viscosity  of 
pure  water,  without  exception  lower  the  internal  friction  of  ampho- 
teric protein  ;  in  fact,  in  presence  of  sodium  chloride,  thiocyanate,  and- 
sulphate,  calcium  chloride,  and  potassium  thiocyanate  in  concentra- 
tions of  O'Ol  to  0'05A^  (in  which  concentrations  of  the  salts  alone- 
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the  viscosity  of  water  is  increased),  the  viscosity  of  the  protein  is 
lower  than  that  of  pure  protein  solution. 

Kon-electrolytes,  such  as  sucrose,  have  but  little  influence  on  the 
coagulation-temperature  ;  they  have  but  little  influence  also  on  the 
internal  friction  of  protein  solutions.  The  case  of  urea  is  somewhat 
exceptional.  This  substance  appears  to  act  chemically  on  the  proteins. 
The  general  parallelism  between  the  influence  of  substances  on  heat 
coagulation  and  internal  friction  of  protein  supports  generally  a  con- 
ception of  adsorption  compounds. 

The  action  of  alkalis  and  readily  hydrolysed  salts,  such  as  aluminium 
chloride,  was  investigated.  In  these  cases  the  conditions  are  much 
more  complex.  S.  B.  S. 

The  Formation  of  Hydrogen  Sulphide  from  Protein  and 
Sulphur.  Hermann  Hildebrandt  {Beitr.  chem.  Physiol.  Path.,  1908, 11, 
409 — 410). — Experiments  made  |,by  precipitating  proteins  with  tannic 
acid  and  with  mercuric  chloride  show  that  the  substances  which  cause 
precipitation  do  not  always  prevent  the  reducing  action  of  proteins  on 
sulphur.  A  protein  which  has  been  precipitated  with  tannic  acid  can 
cause  the  reduction  of  sulphur,  whereas  one  which  has  been  precipi- 
tated with  mercuric  chloride  has  lost  this  property.  S.  B.  S. 

Complete  Hydrolytic  Decomposition  of  Egg-albumin  at 
180°.  P.  W.  Latham  {Biochem.  J.,  1908,  3,  207—240).  The 
Synthesis  of  Living  Albumin.  P.  W.  Latham  {Biochem.  /.,  1908, 
3,  241 — 257). — Two  theoretical  papers,  consisting  of  speculations 
based  on  the  old  results  of  Schiitzenberger,  but  without  any  new- 
experimental  facts.  It  is  pointed  out  how  the  leuceines  and 
a  number  of  other  substances  obtained  by  Schiitzenberger  might  be 
synthesised  (in  the  laboratory)  from  pyruvic  acid.  In  accordance 
with  Pfliiger's  view,  the  death  of  protoplasm  is  regarded  as  consisting. 

in  the  change  K-CH(OH)-CN  -^  R-CH<  i      .  G.  B. 

A  Modification  of  the  Properties  of  Gluten  produced  by 
Sulphurous  Acid.  J.  Dugast  {Compt.  rend.,  1908,  146, 
1287 — 1288). — Gluten  undergoes  a  considerable  change  in  its  physical 
properties  when  treated  with  sulphurous  acid  ;  flour  which  has  been 
submitted  to  the  fumes  of  the  acid,  on  this  account,  loses  its  value  for 
bread-making.  S.  B.  S. 

Action  of  Reducing  Agents  on  Compounds  of  Haemo- 
globin. Beintker  IChem.  Zentr.,  1908,  i,  1630  ;  from  Vrtljschr.  ger. 
Med.  offend.  Sanitdtswesen.,  1908,  35,  262 — 265). — Experiments  have 
been  made  M^ith  ammonium  sulphide,  sodium  hypophosphite,  sodium 
hydrogen  sulphite,  hydroxylamine  hydrochloride,  hydrogen  sulphide, 
ferrous  tartrate  in  ammoniacal  solution,  and  stannous  chloride.  It  is 
found  that  sodium  hydrogen  sulphite  is  as  good  a  reducing  agent  for 
blood  as  hydrogen  sulphide  or  ferrous  tartrate,  and  has  the  advantage 
that  it  does  not  greatly  increase  the  quantity  of  blood  and  gives  a 
clear,  colourless  solution.  J.  Y.  E. 
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Hsemopyrrole.  Leon  Marchlewski  and  J.  Retinger  {Biochem. 
ZeitscL,  1908,  10,  437— 453).— The  hsemopyrrole  obtained  by  the 
reduction  of  htematoporphyrin  appears,  according  to  the  later 
researches  of  Kiister,  to  be  a  mixture  of  substances.  He  succeeded  in 
obtaining  by  oxidation  an  imide  which  was  not  that  of  methylpropyl- 
maleic  acid,  but  corresponded  more  with  that  of  methylmaleic  acid. 
The  analyses  of  the  product  obtained  by  the  action  of  diazobenzene 
chloride  on  ha^mopyrrole  (Marchlewski,  Goldmann,  and  Hetper) 
indicated  that  hsemopyrrole  is  a  methylpropyl  rather  than  a  methyl- 
ethyl  derivative  of  pyrrole.  Further  investigations  of  the  action 
of  diazobenzene  chloride  on  hsemopyrrole  have  revealed  the  fact 
that  the  product  just  discussed,  with  the  formula  CooHggN^Cl,  is 
accompanied  by  another  crystalline  product  of  ruby  red  colour,  a 
substance  crystallising  in  green  needles,  and  a  third  product  crystal- 
lising in  reddish-violet  needles.  S.   B.  S. 

The  Carbohydrate  '  Group  in  Nucleic  Acid.  II.  Hermann 
Steudel  {Zeitsch.  physiol.  Chem.,  1908,  56,  212 — 219.  Compare  this 
vol.,  i,  487). — The  proofs  that  nucleic  acid  yields  a  pentose  are  regarded 
as  -insufficient ;  on  theoretical  grounds,  the  carbohydrate  is  more 
probably  a  hexose,  and  this  is  supported  by  experiment.      W.  D.  H. 

State  of  Combination  of  Sulphur  in  the  Keratin  Molecule. 
OsKAR  Baudisch  {CJiem.  Zeit,  1908,  32,  620).— With  the  object  of 
obtaining  evidence  that  the  sulphur  is  in  combination  with  oxygen  in 
the  keratin  molecule,  the  author  has  repeated  the  experiments  of 
Baikow  (Abstr.,  1905,  i,  725),  using  wool,  and  substantiated  his  results 
that  syrupy  phosphoric  acid  at  the  ordinary  temperature  oxidises  the 
sulphur  contained  to  sulphur  dioxide.  Further,  the  oxidation  of  the 
sulphur  of  the  wool  to  sulphur  trioxide  has  been  effected  at  the  ordinary 
temperature  by  means  of  hydrogen  peroxide.  When,  however,  the 
wool  is  first  chlorinated,  no  trace  of  sulphur  dioxide  is  observed  when 
treated  with  phosphoric  acid.  J.  Y.  E. 

Phenomena  of  the  "Precipitation"  and  " Insolubilisation " 
of  Gelatin.  Auguste  Lumiere,  Louis  Lumiere,  and  Alphonse 
Seyewetz  {Bull.  Soc.  chim.,  1908,  [iv],  3,  743 — 750.  Compare  Abstr., 
1907,  i,  573). — The  action  of  a  large  number  of  organic  and  inorganic 
substances  on  gelatin  solutions  has  been  examined  with  a  view  to 
ascertaining  (1)  whether  those  substances  which  "precipitate"  gelatin 
or  render  it  "insoluble  "  have  any  characters  in  common,  and  (2)  the 
nature  of  the  "  precipitated  "  and  "  insolubilised  "  gelatins  formed. 

It  is  found  that  in  the  "precipitation"  reactions,  two  types  of 
products  are  formed  :  (a)  substances  soluble  in  warm  water,  which 
have  the  properties  and  composition  of  the  original  gelatin  ;  (6)  sub- 
stances insoluble  in  warm  water,  in  which  the  properties  of  the 
original  gelatin  have  been  considerably  modified.  The  first  type  of 
product  is  obtained  when  (1)  concentrated  solutions  of  alkali  salts,  (2) 
dilute  solutions  of  phosphotungstic  or  phosphomolybdic  acid,  and  (3) 
phenols  or  substitution  products  of  phenols  are  added  to  solutions  of 
gelatin.     The  second  type  of   product   is   obtained  when   substances 
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capable  of  furnishing  oxygen,  directly  or  indirectly,  are  added  to 
gelatin  solutions,  for  example,  the  halogens,  ferric  salts,  uranates, 
manganates,  permanganates,  (fee.  Among  organic  substances,  tannin 
is  the  only  substance  which  gives  with  gelatin  a  precipitate  insoluble 
in  warm  water. 

Gelatin  is  "  rendered  insoluble  "  but  not  **  precipitated  "  by  chromium 
salts,  and  by  formaldehyde,  quinone,  and  oxidation  products  of  various 
polyhydric  phenols  (compare  Abstr.,  1906,  i,  614,  915,  999  ;  1907,  i, 
573).  T.  A.  H. 

Gelatoses.  Zdenko  H.  Skraup  and  F.  Hummelberger  (Monatsh., 
1908,  29,  451— 469).— The  hydrolysis  of  proteins  with  the  object  of 
obtaining  albumoses  and  peptones  is  usually  carried  out  by  means  of 
enzymes  or  very  dilute  acids.  The  authors  have  now  studied  the 
hydrolysis  by  means  of  relatively  concentrated  acid,  and  have 
endeavoured  to  improve  the  ammonium  sulphate  method  of  separating 
the  products.  Gelatin  was  chosen  for  study  in  consequence  of  its- 
solubility  in  water  and  acids.  The  fractions  precipitated  from  the 
product  of  hydrolysis  by  concentrated  acid  by  means  of  various  concen- 
trations of  ammonium  sulphate  were  isolated  and  hydrolysed.  Glycine, 
glutamic  acid,  arginine,  and  lysine,  which  occur  in  glutin  in  large 
amounts,  and  histidine  were  estimated  in  the  product  of  the  hydrolysis- 
of  each  fraction  ;  other  amino-acids,  which  occur  only  in  small  amounts, 
were  not  estimated.  On  complete  hydrolysis,  gelatin  yields  the  follow- 
ing percentages  of  cleavage  products  :  glutamic  acid,  13'9,  estimated  by 
Horbaczewski's  method,  or  10"  1,  estimated  by  Fischer's  esterifi cation 
method;  glycine,  9*6,  9*7  ;  histidine,  0*4;  arginine,  62;  lysine,  4*4. 
Fischer  found  only  0*9%  of  glutamic  acid,  but  16'5%  of  glycine, 
and  Levene  (Abstr.,  1907,  i,  168),  16 "38%  of  glycine  from  gelatin. 

Whilst  gelatin  is  hydrolysed  completely  to  simple  amino-acids  by 
boiling  25%  sulphuric  acid  (Levene,  loc.  cit.),  products  of  partial 
hydrolysis  are  obtained  with  the  same  acid  at  50°.  The  albumoses, 
precipitated  on  partial  and  on  complete  saturation  of  the  hydrolysis 
product  with  ammonium  sulphate,  and  the  peptone  fraction,  which  is 
soluble  in  ammonium  sulphate  and  was  purified  by  dialysis,  were 
hydrolysed  by  boiling  concentrated  hydrochloric  acid,  or  by  boiling 
dilute  hydrochloric  acid  and  stannous  chloride.  The  albumoses  precipi- 
tated by  one-third  or  by  one-half  saturation  gave  the  following  percent- 
ages, A,  of  cleavage  products ;  those  precipitated  by  complete  saturation 
gave  the  percentages  B ;  the  peptone  solution  gave  the  percentages 
C ;  and  the  first  solution  from  the  dialysator,  the  percentages  D. 
Glutamic  acid. 


Fischer's 
method. 
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20-8 
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The  more  soluble  the  albumose  in  ammonium  sulphate  solution  the 
greater  its  percentage  of  glutamic  acid  and  histidine,  but  the  smaller 
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the  percentage  of  glycine.  The  peptone  is  distinguished  from  the 
albumoses  by  a  high  percentage  of  glutamic  acid  and  small  percentage 
of  glycine.  G.  Y. 

Preparation  of  Stable  Soluble  CompouDds  of  Hexa- 
methylenetetramine  Silver  Nitrate  with  Albumoses.  Albert 
BusCH  (D.R.-P.  193740). — Hexamethylenetetramine  silver  nitrate 
combines  with  albumoses  in  aqueous  solution  to  form  a  soluble 
additive  compound  containing  8  per  cent,  of  silver,  which  is  obtained 
as  a  yellowish-brown  powder  either  on  concentrating  the  solution 
under  reduced  pressure  or  by  precipitation  with  alcohol. 

The  dry  components  may  also  be  mixed,  and  an  extract  made  with 
50%  alcohol ;  the  product  is  then  obtained  by  evaporating  down  this 
solution.  G.  T.  M. 

Studies  on  Enzyme  Action.  XI.  Hydrolysis  of  Raffinose 
by  Acids  and  Enzymes.  Henry  E.  Armstrong  and  William  H. 
Glover  {Proc.  Roy.  Soc,  1908,  80,  B,  312— 321).— The  rate  of 
hydrolysis  of  raffinose  into  melibiose  and  laevulose,  both  by  invertase 
and  by  acids,  was  investigated,  and  compared  with  the  rate  of  action 
of  the  same  reagents  on  sucrose.  The  rate  of  hydrolysis  of  raffinose 
is  considerably  smaller  than  that  of  sucrose.  The  influence  of  the 
stereochemical  configuration  on  the  rate  of  hydrolysis  is  discussed. 

S.  B.  S. 

Physico-chemical  Investigation  of  Amylase  and  Maltase. 
Mlle.  Ch.  Philoche  {J.  Chmi.  Phys.,  1908,  6,  355 — 423.  Compare 
this  vol.,  ii,  470). — Action  of  Amylase  on  Starch  and  Glycogen  (con- 
tinued).— In  a  solution  containing  0*004%  of  amylase  of  malt  and  2% 
of  starch,  hydrolysis  is  practically  complete  in  eight  to  nine  hours, 
and  even  for  smaller  enzyme  concentrations  there  does  not  appear  to 
be  any  interruption  of  the  reaction.  On  the  other  hand,  a  2%  solution 
of  glycogen  is  completely  hydrolysed  by  a  2%  solution  of  amylase  of 
malt  only  after  twenty-six  hours,  and  in  solutions  containing  less  than 
1%  of  the  enzyme  hydrolysis  is  incomplete.  For  solutions  containing 
0*01  to  0*125%  of  the  enzyme,  the  proportion  of  maltose  formed  is 
approximately  proportional  to  the  enzyme  concentration.  The  stoppage 
of  the  reaction  is  not  due  to  the  destruction  or  weakening  of  the 
enzyme,  and  in  such  partly  hydrolysed  solutions  the  glycogen  is  no 
longer  present  in  its  original  form. 

Glycogen  is  hydrolysed  somewhat  less  rapidly  than  starch  by  pan- 
creatic juice,  but,  as  shown  above,  amylase  acts  much  less  rapidly  on 
glycogen  than  on  starch.  The  rate  of  reaction  between  amylase  and 
starch  is  somewhat  complicated ;  it  diminishes  fairly  rapidly  until 
about  30%  of  the  starch  is  decomposed,  and  then  proceeds  as  a 
unimolecular  reaction  until  hydrolysis  is  almost  complete. 

The  last  part  of  the  paper  contains  a  general  discussion  of  the 
mechanism  of  enzyme  reactions  in  the  light  of  all  the  available 
accurate  data.  The  reactions  take  place  in  heterogeneous  systems,  and 
the  purely  chemical  actions  are  therefore  complicated  by  diffusion  and 
Adsorption  phenomena  (compare  Nernst,  Abstr.,  1904,  ii,  315  ;  Henri, 
Abstr.,  1906,  ii,  13).  G.  S. 
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Action  of  Metallic  Oxides  on  the  Primary  Alcohols 
(Irreducible  Oxides).  Paul  Sabatier  and  Alphonse  Mailhe  {Gompt. 
rend.,  1908,  147,  106—110.  Compare  this  vol.,  i,  594).— Many 
metallic  oxides,  which  are  not  reduced  by  alcohol  vapour,  decompose 
primary  alcohols  catalytically.  The  decomposition  may  be  into  hydrogen 
and  an  aldehyde,  as  with  manganous  oxide  (and  also  with  stannous 
and  cadmium  oxides  ;  these  two  are,  however,  slowly  reduced) ;  secondly, 
the  decomposition  may  be  a  dehydration,  alumina,  thoria,  and  blue  oxide 
of  tungsten  with  ethyl  alcohol  yielding  ethylene  and  water ;  with  a 
third  group  of  oxides  (Cr203,Si02,Ti02,GiO,Zr02,U02,Mo20..,Y203,ZnO), 
the  two  reactions  first  mentioned  proceed  simultaneously,  ethylene  and 
hydrogen  appearing  together.  With  certain  higher  alcobols,  complica- 
tions may  arise ;  thus  2Sobutyl  alcohol  yields  a  little  diisobutylene,  and 
benzyl  alcohol  gives  a  resinous  deposit  of  the  composition  (CyHg)^. 

The  reaction  is  greatly  accelerated  by  a  rise  of  temperature,  in  one 
case  being  fifteen  times  as  rapid  at  350°  as  at  260°.  G.  B. 

Formation  of  Compounds  in  Solutions  of  Tartaric  Acid 
and  Sodium  Molybdate.  P.  Quinet  (Compt.  rend.,  1908,  147, 
203 — 206). — The  author  has  studied  certain  physical  properties  of 
solutions  containing  a  fixed  weight  of  c^-tartaric  acid  and  varying 
weights  of  sodium  molybdate.  The  specific  gravity,  specific  rotatory 
power,  electrical  conductivity,  and  freezing  point  of  each  solution  have 
been  examined  and  the  results  plotted  on  curves,  the  abscissae  of  which 
are  the  weights  of  sodium  molybdate.  It  is  found  that  the  curves 
exhibit  sharply-defined  maxima,  which  correspond  in  each  ca&e  with  a 
compound  of  one  molecule  of  tartaric  acid  with  two  molecules  of 
sodium  molybdate.  The  existence  of  this  combination  was  indicated 
by  Gernez  from  polarimetric  observations  (Abstr.,  1887,  540).  The 
cryoscopic  curve  shows  a  minimum  corresponding  with  a  compound 
containing  one  molecule  of  each  substance,  but  the  existence  of  this 
is  not  confirmed  by  the  other  curves.  W.  0.  W. 

Methyl  Hydrogen  (Z-Tartrate.     F.  Tannhauser  {Zeitsch.  Kryst. 
Min.,  1908,  45,  183— 184).— The  crystals  are  rhombic 
[a  :  6  :c  =  0-8887:1  :  0-557]. 
•  L.  J.  S. 

Ketonic  Dibasic  Acids.  Edmond  E.  Blaise  and  H.  Gault 
{Compt.  rend.,  1908,  147,  198 — 200). — This  paper  contains  a  pre- 
liminary account  of  a  general  method  for  the  preparation  of  certain 
new  a-monoketonic  and  aa'-diketonic  dibasic  acids.  When  ethyl 
oxalosuccinate  is  treated  with  hydrogen  chloride  in  the  cold  and  the 
solution     boiled,     hydrolysis    takes    place    and    a-ketoglutaric     acid, 
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C02H-CO-CH2-CH2-C02H,   is  formed.     This  very  reactive  substance 
hasm.  p.  112—113°. 

Ethyl  oxalate  and  ethyl  methylsuccinate  condense  in  presence  of 
sodium  ethoxide  to  form  ethyl  a! -methyl-a-oxalosuccinate, 

C02Et-CO-CH(C02Et)-CHMe-C02Et, 
which  decomposes  on  distillation.     An  attempt  to  prepare  the  same 
substance  by  the  action  of  propyl  iodide  on  ethyl  oxalosuccinate  led 
to  the  formation  of  a  derivative  of  the  enolic  form  of  this  ester, 

0Pr^->^p.p^C02Et 

C02Et'^^'^^CH2-C02Et' 
b.  p.  202— 203°/20  mm.  When  treated  with  hydrogen  bromide,  this 
substance  yields  ethyl  bromide,  propyl  bromide,  and  a-ketoglutaric  acid. 
An  attempt  to  prepare  aa'-diketoglutaric  acid  by  the  hydrolysis  of 
ethyl  dioxalosuccinate  resulted  in  the  formation  of  ?»-hydroxy-2-pyrone- 
Q-cao'boxylic  acid,  CgH^Og.  This,  when  heated  at  200°,  loses  carbon 
dioxide  and  yields  a  substance  identical  with  Limpricht's  isapyromucic 
acid ;  thus  confirming  the  constitution  ascribed  to  this  compound  by 
Chavanne  (Abstr.,  1904,  i,  77).  W.  0.  W. 

Optically  Active  Thiolactic  Acids  and  Thiodilactylic  Acids. 
JoHAN  M.  LovEN  (J.  pr.  Chem.,  1908,  [ii],  78,  63— 73).— Although  two 
inactive  thiodilactylic  acids  were  described  previously  (Abstr.,  1896, 
i,  412)  as  the  racemic  and  the  meso-acid  respectively,  attempts  to 
resolve  either  into  the  optically  active  components  by  means  of  the 
alkaloid  salts  have  been  unsuccessful,  as  was  also  the  employment  of 
the  active  forms  of  a-phenylethylamine.  Dithiodilactylic  acid  readily 
undergoes  resolution  into  its  optically  active  components ;  these  on 
reduction  yield  the  corresponding  optically  active  thiolactic  acids, 
which  on  treatment  with  a-bromopropionic  acid  in  alkaline  solution 
yield  the  optically  active  thiodilactylic  acids. 

i-Thiolactic  acid  (Abstr.,  1884,  1298)  is  best  prepared  by  reduction 
of  trithiodilactylic  acid  with  sodium  amalgam  in  dilute  sulphuric  acid 
solution.  On  treatment  with  a  ferric  salt  in  acid  solution,  addition  of 
an  excess  of  potassium  carbonate,  and  exposure  to  air,  it  yields  a 
mixture  of  r-  and  ^■-dithiodilactylic  acids.  The  v-acid  separates  in 
slender  needles  on  addition  of  hydrochloric  acid  to  the  concentrated 
aqueous  solution  of  the  potassium  salts.  On  treatment  of  the  r-acid 
with  d-  or  ^a-phenylethylamine  in  aqueous  solution,  the  d-base  d-acid 
salt,  or  the  l-base  l-acid  salt,  S2(CHMe-C02H)2,CHPhMe-NH2, 
separates  in  long,  glistening  needles,  the  isomeric  salt  remaining  in 
solution,  d- Dithiodilactylic  acid  crystallises  in  rhombic  plates,  m.  p. 
116-5°  [a]j,  +429°. 

The  optically  active  thiolactic  acids  are  prepared  by  reduction  of  d- 
and  Z-dithiodilactylic  acids,  or  their  a-phenylethylamine  salts,  by 
means  of  sodium  amalgam.  l-Thiotactic  acid,  b.  p.  about 
^9— 101°/15  mm.,  D^^^  M93,  [a]if  -  45-47°,  closely  resembles  the  r-acid. 
The  mercwWc. derivative,  Hg(!S'CHMe*C02H)2,  was  analysed. 

The  optically  active  thiodilactylic  acids  crystallise  in  large,  rhombic 
prisms,  m.  p.  117°;  the  ^acid  has  [aj^  -  190-0°.  A  solution  of  the  two 
isomerides  deposits  the  inactive  acid,  m.  p.  125°,  crystallising  in  mono- 
clinic  prisms,  which  is  therefore  the  racemic  form  \loc.  cit.).     ^Thiodi- 
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lactylic  acid  is  formed  also  by  the  action  of  sodium  sulphide  on 
cZ-a-bromopropionic  acid,  the  rotatory  power  being  reversed  by  the 
substitution  of  sulphur  for  bromine.  G.  Y. 

The  Fission  of  Sugars  [Sucroclasra].  I.  Action  of  Zinc 
Carbonate  on  Formaldehyde  Solutions.  Walther  Lob  (Biochem, 
Zeitsch.,  1908,  12,  78 — 96). — In  addition  to  a  number  of  theoretical 
arguments,  the  following  experiments  are  adduced  in  support  of  the 
author's  view  that  alcoholic  fermentation  does  not  take  place  through 
the  intermediate  formation  of  lactic  acid,  but  that  it  consists  in  a 
breaking-down  of  the  sugar  to  H'C'OH  groups,  with  subsequent 
synthesis  to  alcohol  and  carbon  dioxide.  By  boiling  40%  formaldehyde 
solution  with  two  volumes  of  30%  potassium  hydroxide,  there  are  not 
only  formed  methyl  alcohol  and  formic  acid,  as  found  by  Nef  (Abstr., 
1905,  i,  3),  but  also  non- volatile  hydroxy-acids  (probably  di-  and 
tri-hydroxybutyric  acids).  By  boiling  200  c.c.  of  20%  formaldehyde 
solution  with  20  grams  of  zinc  carbonate  for  several  days,  there  are 
formed,  in  addition  to  the  above  products,  acetol,  COMe'CHg'OH, 
and  methylketol,  COMe*HCMe*OH,  which  are  isolated  after  distillation 
with  steam  as  osazones.  The  zinc  carbonate  does  not  act  as  an  oxidising 
agent,  since  zinc  dust  has  the  same  qualitative  effect.  G.  B. 

Perseulose,  a  New  Crystalline  Sugar  with  Seven  Carbon 
Atoms.  Gabriel  Bertrand  {Compt.  rend.,  1908,  147,  201 — 203. 
Compare  Abstr.,  1898,  i,  550). — The  best  bacterial  culture  for  the 
oxidation  of  perseitol  is  that  obtained  by  the  spontaneous  seeding  of 
the  juice  of  mountain  ash  berries.  A  45%  yield  of  perseulose  is 
obtained.  The  new  sugar  has  a  sweet  taste ;  the  crystals  re- 
semble those  of  dextrose,  but  are  better  defined.  The  crystals  are 
anhydrous,  and  have  the  composition  C^Hj^O^.  They  decompose  on 
heating,  and  have  no  definite  m.  p. ;  on  the  Maquenne  block  they  melt 
at  about  110 — 115°.  A  freshly-prepared  10%  aqueous  solution  has 
a^J  not  less  than  -  90°  3  this  falls  rapidly,  however,  and  after 
several  hours  becomes  constant  at  —  81°.  The  cupric  reducing  power 
of  perseulose  is  less  than  that  of  dextrose,  but  considerably  greater 
than  that  of  sorbose. 

The  osazone,  CigHg^OrN^,  crystallises  from  alcohol  in  silky  needles, 
m.  p.  about  233°.  '  W.  O.  W. 

Products  of  the  Reaction  between  Lactose  and  Calcium 
Hydroxide.  Heinrich  Kiliani  (£er.,  1908,  41,  2650—2658).— 
Some  of  the  products  of  the  reaction  between  lactose  and  calcium 
hydroxide  have  been  SKamined,  but  the  investigation  of  the  "  residue  " 
presented  considerable  difficulty  (this  vol.,  i,  128).  The  present  com- 
munication deals  with  this  difficulty.  The  reaction  mixture  is  freed 
from  the  calcium  salts  of  isosaccharin  and  Tne^a-saccharin,  and  the 
resulting  mother  liquor,  after  removal  of  all  the  calcium  by  oxalic 
acid,  is  evaporated  to  a  syrup,  which  is  divided  into  four  parts  by 
extraction  with  (I)  absolute  ether  (five  times);  (II)  one  part  of  absolute 
alcohol  and  two  parts  of  ether,  dried  by  calcium  chloride  (four  times) ; 
(III)  a  mixture  of  equal  parts  of  the  preceding  solvents  (twice),  and  (IV) 
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absolute  alcohol  (twice).  Each  extraction,  after  removal  of  the 
solvents,  is  oxidised  by  nitric  acid,  D  1-4  (in  the  case  of  IV,  D  1*2), 
whereby  the  most  labile  constituents  are  decomposed  completely, 
whilst  the  saccharine  substances  are  oxidised  to  di-  and  tri-basic  acids, 
which  can  be  more  easily  separated  and  characterised  than  the 
constituents  of  the  original  "residue."  The  author  claims  that  the 
method  must  give  some  information  as  to  the  presence  of  compounds 
containing  more  or  less  than  six  atoms  of  carbon,  and  also  as  to  the 
nature  of  the  carbon  chains  in  the  products  of  the  reaction  between 
lactose  and  calcium  hydroxide. 

The  paper  contains  a  mass  of  detail  unsuitable  for  abstraction.  The 
main  result  is  the  detection  of  /-tartaric  acid  and  of  a  tribasic  acid, 
CgHgOg  (probably  identical  with  the  a-y-dihydroxypropane-a  :  a  :  y-tri- 
carboxjdic  acid  obtained  from  isosaccharin),  among  the  oxidation 
products  of  extracts  II  and  II  [,  and  of  a  new  dibasic  acid,  C^HjoO^, 
m.  p.  159 — 160°,  among  the  oxidation  products  of  extract  IV.  Of 
this  acid,  which  is  feebly  dextrorotatory,  the  zinc,  calcium,  copper,  and 
cadmium  salts  are  mentioned.  C.  S. 

Synthesis  of  Glucosides :  Derivatives  of  Xylose.  Hugh 
Ryan  and  George  Ebrill  {Sci.  Proc.  Roy.  Duhl.  Soc,  1908,  11, 
247—252.  Compare  A bstr.,  1904,  i,  223 ;  Ryan,  Trans.,  1899,75, 
1054  ;  Ryan  and  Mills,  Trans.,  1901,  79,  704).— A  resum6  is  given  of 
the  work  of  various  authors  on  the  synthesis  of  acetylchloro-pentoses 
and  -hexoses  and  of  the  corresponding  glucosides.  The  preparation  of 
a  crystalline  acetylchloroxylose  and  its  conversion  into  a  tetra-acetyl- 
xylose  and  into  a-naphthyl-  and  carvacryl-xylosides  are  now  described. 
Although  the  constitution  of  the  acetylchloropentoses  is  uncertain, 
unless  it  is  assumed  that  acetylchloroarabinose  is  the  a-compound 
because  Pui  die  and  Rose  obtained  from  it  a  product  which  they  con- 
sider to  be  a-methylarabinoside  (Trans.,  1906,  89,  1204),  the  phenol 
derivatives  must  be  yS-pentosides,  since  Fischer  and  Armstrong  have 
shown  that  only  /8-hexosides  are  formed  from  both  a-  and  ;8-acetyl- 
chlorohexoses  in  alkaline  solution  (Abstr.,  1901,  i,  671). 

Acetylchloroxylose,  Cj-^Hj^O^Cl,  prepared  by  digesting  xylose  with 
acetyl  chloride  in  a  sealed  tube  in  ice-water,  separates  from  alcohol- 
chloroform  in  crystals,  m.  p.  101°,  and  on  prolonged  boiling  with 
alcohol  is  converted  into  a  non -reducing  substance. 

(3-a-Naphthylxyloside,  Cj^H^gOg,  obtained  by  shaking  acetylchloro- 
xylose with  a-naphthol  and  potassium  hydroxide  in  alcoholic  solution, 
crystallises  from  dilute  alcohol  in  long  needles,  m.  p.  192 — 193°, 
reduces  Fehling's  solution  only  after  hydrolysis  with  dilute  sulphuric 
acid,  and  is  not  hydrolysed  by  emulsin. 

Carvacrylxyloside,  C-^rlJ22^b^  prepared  from  carvacrol  and  acetyl- 
chloroxylose, crystallises  from  boiling  water  in  long  needles,  m.  p^ 
105°  and  resembles  /?-a-naphthylxyloside  in  its  behaviour  towards 
Fehling's  solution,  but  is  more  soluble  in  aqueous  potassium  hydroxide 
than  in  water. 

When  treated  with  silver  acetate  and  glacial  acetic  a:3id,  acetyl- 
chloroxylose is  converted  into  tetra-acetylxylose,  m.  p.  119°  (124°; 
StoDe,  Abstr.,  1894,  i,  104).  G.  Y. 
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Theoretical  Investigations  on  the  Charring  of  Wood.  I.  Dry 
Distillation  of  Cellulose.  Peter  Klason,  Gust,  von  Heidenstam,  and 
Evert  Norlin  (Arkiv.  Kern.  Min.  Geol,  1908,  3,  No.  1,  1—34).— The 
authors  have  investigated  the  products  obtained  by  the  dry  distillation 
of  cellulose  derived  from  various  sources.  The  results  show  that  the 
charring  of  cellulose  proceeds  mainly  according  to  the  equation  : 
SCgHioOg  =  CgoH^sO^  (cellulose  charcoal)  +  23H2O  +  4CO2  +  200  + 
C^gHj^Og  (remaining  products).  The  velocity  of  this  reaction  begins  to 
become  considerable  at  about  270°.  At  this  temperature  the  dry  distil- 
lation of  cellulose  is  an  exothermic  process,  the  heat  of  the  reaction  being 
about  6%  of  the  heat  of  combustion  of  cellulose.  The  gases  evolved 
during  the  distillation  have  a  heating  value  of  about  3'5%  of  the  heat 
of  combustion  of  the  cellulose,  and  include  hydrogen  and  aromatic 
hydrocarbons.  Methyl  alcohol  is  not  formed  during  the  dry  distilla- 
tion of  cellulose,  and  must  hence  be  derived  from  the  lignin  of  the 
wood.  Acetic  acid  is  formed  during  the  dry  distillation  of  cellulose, 
beech  and  birch  cellulose  yielding  more  of  this  acid  than  cotton,  or  fir 
or  pine  cellulose.  T.  H.  P. 

Chemical  Composition  of  Pine-wood.  I.  Peter  Klason 
{Arkiv.  Kern.  Min.  Geol,  1908,  3,  No.  5,  1—20).— From  the  liquid 
obtained  by  boiling  pine-wood  with  calcium  hydrogen  sulphite,  the 
author  has  prepared  barium  lignosulphonate,  C^oH^^OiySgBa,  which  in 
medium  concentrations  exhibits  cryoscopic  behaviour  corresponding 
with  a  molecular  weight  of  4378 — 4675.  It  is  assumed  that  lignin 
itself  has  the  composition  C^oH^^Oj^SgBa  -  BaHgSgOg  =  (O^oH^gHii)?^. 
Both  barium  lignosulphonate  and  lignin  give  many  colour  reactions 
almost  identical  with  those  exhibited  by  coniferyl  alcohol,  and  the 
latter,  when  treated  with  calcium  hydrogen  sulphite,  yields  a  salt 
closely  resembling  calcium  lignosulphonate.  It  is  probable  that  lignin 
is  formed  by  the  condensation  of  coniferyl  or  hydroxyconiferyl  alcohol. 
Both  coniferyl  alcohol  and  lignin  are  readily  resinified  by  acids. 
Lignin  contains  40Me  and  40H  per  40  carbon  atoms,  but  ligno- 
sulphonic  acid  contains  less  than  40Me.  The  author  suggests  the 
name  "  insoluble  tannin  "  for  lignin,  owing  to  the  great  resemblance 
between  the  two  substances ;  the  side  groups  are  probably  in  the  same 
positions  in  lignin  as  in  gallic  acid.  In  lignosulphonic  acid,  part  of  the 
sulphurous  acid  is  tightly  and  part  loosely  bound.  T.  H.  P. 

Chemical  Composition  of  Pine-wood.  II,  Peter  Klason  and 
Oscar  Fagerlind  {Arkiv.  Kem.  Min.  Geol.,  1908,  3,  No.  6,  1 — 10). — 
In  order  to  ascertain  whether  lignin  occurs  in  wood  combined  with 
sugars  or  other  carbohydrates  to  form  glucosidic"compounds,  the  authors 
have  investigated  the  matters  extracted  from  pine-wood  by  boiling 
water,  and  by  the  latter  and  alcohol  used  alternately. 

It  is  found  that  boiling  water  dissolves  about  12%  of  the  dry  matter 
of  the  wood,  about  10%  consisting  of  wood-gum  and  2%  of  substances 
resembling  true  lignin.  The  wood-gutn  obtained  is  only  sparingly 
soluble  in  alkali  solution,  and  contains  25%  of  xylose,  6%  of  mannose, 
and  traces  of  galactose,  the  remainder  apparently  consisting  of  unknown 
sugars.     The  other  substances,  resembling  lignin,  extracted  by  water 
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consist  partly  of  coniferyl  alcohol  and  of  a  substance  which  is 
apparently  a  dimeric  form  of  hydroxyconiferyl  alcohol  or  similarly- 
constituted  compound.  Lignin  does  not  occur  in  wood  in  combination 
with  carbohydrates.  T.  H.  P. 

Constitution  of  Certain  Cyanogen  Compounds.  F.  Carlo 
Palazzo  and  Giuseppe  Scelsi  {Gazzetta,  1908,  38,  i,  659 — 681. 
Compare  Palazzo  and  Carapelle,  Abstr.,  1907,  i,  195). — The  authors 
have  applied  the  action  of  diazomethane  to  thiocyanic  acid,  cyanamide, 
and  cyanuric  and  thiocyanuric  acids  with  the  object  of  determining  the 
structure  of  these  compounds.  In  each  case,  only  one  of  the  two 
possible  isomeric  esters  was  obtained,  the  yield  being  quantitative. 

Cyanuric  acid  and  diazomethane  yield  only  trimethyl  isocyanurate, 
a  result  which  confirms  Hantzsch's  conclusion  (Abstr.,  1906,  i,  146) 
that  solid  cyanuric  acid  is  a  complete  pseudo-acid  containing  three 
CO'NH  groups,  and  is,  hence,  tricarbimide. 

On  the  other  hand,  thiocyanic  acid  yields  methyl  thiocyanate  free 
from  any  trace  of  compound  capable  of  combining  with  ammonia,  so 
that  the  acid  has  the  normal  structure  NiC'SH. 

Thiocyanuric  acid  and  diazomethane  give  a  mixed  trimethyl 
derivative,  in  which  part  of  the  methyl  is  combined  with  sulphur  and 
part  with  nitrogen.  This  acid  is,  hence,  a  partial  pseudo-acid,  since  it 
forms  a  completely  normal  trisodium  salt,  whilst  in  the  free  state  a 
part  (one-third  or  two-thirds)  of  the  HCNS  groups  is  not  directly 
halogenic  or  salt-forming. 

With  cyanamide,  diazomethane  or  diazoethane  yields  a  trisubsti- 
tuted  zsomelamine,  which  can  only  be  formed  by  the  polymerisation  of 
the  compound  NH.'C.'NMe  (or  Et),  so  that  cyanamide  must  be  regarded 
as  carbodi-imide,  NHICINH.  T.  H.  P. 

Tautomerism  of  the  Cyanogen  Compounds.  H.  Guillemard 
{Ann.  Ghim.  Phys.,  1908,  [viii],  14,311 — 432). — The  paper  commences 
with  an  historical  resume  of  the  controversy  concerning  the  isomerism 
of  the  nibriles  and  the  carbylamines.  This  is  followed  by  a  detailed 
description  of  the  analytical  methods  previously  devised  (Abstr.,  1907, 
i,  141)  for  the  estimation  of  the  nitriles  and  the  carbylamines 
when  alone,  when  mixed  together,  and  when  present  in  the  mixture 
resulting  from  the  action  of  an  alkylating  agent  on  a  metallic  cyanide. 
A  complete  account  of  experiments  on  the  polymerisation  and  isomeric 
change  of  the  carbylamines,  the  results  of  which  have  been  previously 
published  (Abstr.,  1907,  i,  197),  is  given.  When  the  mixture  of 
phenylcarbylamine,  aniline,  and  diphenylformamidine  resulting  from 
the  action  of  alcoholic  potash  on  a  solution  of  aniline  in  chloroform  is 
treated  with  silver  cyanide,  and  the  phenyl  argenticyanide  produced 
treated  with  potassium  cyanide,  after  washing  with  ether,  the  product 
consists,  not  of  phenylcarbylamine,  but  of  a  reddish-brown  substance, 
crystallising  in  long,  silky  needles,  m.  p.  113°,  which,  when  heated 
above  its  melting  point,  regenerates  the  carbylamine. 

The  author  discusses  the  stereochemistry  of  nitrogen  in  the  nitriles 
and  carbylamines,  and  points  out  that  the  nitrogen   only    becomes 
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quinquevalent  after  the  saturation  of  the  carbon.  Thus  when  ethyl- 
carbylamine  dibromide  is  treated  with  hydrogen  sulphide  in  carbon 
disulphide  solution,  ethylthiocarbimide  and  ethyl  dibromocarbimide 
hydrobromide  are  formed  :  NEtlCBrg  +  H2S  =  NEtlCS  +  2HBr  ; 
NEt:CBr2  +  HBr  =  NHEtBr:CBr2,  whilst  hydrogen  chloride  and 
ethyl  iodide  give  analogous  compounds.  Ethyl  alcohol  reacts  very 
violently  with  ethylcarbylamine  dibromide,  giving  hydrogen  and 
ethyl  bromides  and  Gal's  ethylcarbimide  hydrobromide,  NHBrEtiCO. 
The  third  part  of  the  paper  is  devoted  to  a  detailed  account  of  the 
experiments  (Abstr.,  1907,  i,  300)  on  the  action  of  alkylating  agents 
(alkyl  iodides  and  alkali  alkyl  sulphates)  on  many  simple  and  complex 
metallic  cyanides. 

Finally,  the  author  has  determined  the  heats  of  combustion  of  some 
carbylamines  and  alkyl  argenticyanides.  The  carbylamines,  in  order 
to  secure  complete  combustion,  were  weighed  in  small  glass  vessels, 
covered  with  a  weighed  film  of  collodion,  and,  to  the  same  end,  a 
small  quantity  of  water  was  introduced  into  the  calorimetric  bomb  to 
avoid  the  deposition  of  carbon  beneath  the  glass  vessel.  The  following 
are  the  results  obtained  : 

Molecular  heat  of  Molecular  heat  of 

combustion.  forraation. 

Methylcarbylamine +320-1  Cal.  -28-0    Cal. 

Ethylcarbylamme     480*1    ,,  -24-7      ,, 

w-Propylcarbylamino    638-9    ,,  -20*2      ,, 

tsoButylcarbylamine    795-0    ,,  -13-0      ,, 

tsoAmylcarbylamine    948-15  ,,  -2-85    ,, 

Allylcarbylamine 608-8    ,,  -59-1      ,, 

Benzylcarbylamiue 1045-35,,  -49*45    ,, 

By  extrapolation  from  these  figures,  the  values  +159-1  Cal.  and 
-  31'0  Cal.  are  obtained  for  the  heats  of  combustion  and  formation  of 
the  lowest  member  of  the  homologous  series,  namely,  carbylamine 
itself,  HNC,  whilst  the  values  +136  Cal.  and  -  7'8  Cal.  are  similarly 
deduced  for  hydrogen  cyanide,  HCN,  from  the  numbers  observed 
by  Berthelot  for  acetonitrile  and  propionitrile.  Since  the  values 
experimentally  observed  by  Berthelot  for  hydrocyanic  acid  are  +  159*3 
Cal.  and  -  30-5  Cal.  respectively,  the  thermochemical  evidence  indicates 
that  this  acid  is  a  carbylamine  and  not  a  nitrile. 

Propylcarhylamine,  NPr* :  C,  prepared  by  the  action  of  propyl  iodide 
on  silver  cyanide  and  subsequent  decomposition  of  the  propyl  argenti- 
cyanide  with  potassium  cyanide,  is  a  liquid,  b.  p.  99*5°.  i^oButylcarbyl- 
amihe,  prepared  similarly,  has  b.  p.  110 — 111°. 

The  alkyl  argenticyanides  are  prepared  either  by  melting  together 
molecular  quantities  ©f  potassium  argenticyanide  and  the  alkali 
alkyl  sulphate,  or  by  the  addition  of  silver  cyanide  to  the  carbylamine 
dissolved  in  ethyl  alcohol.  They  are  well-crystallised,  colourless 
compounds,  which  decompose  at  the  ordinary  temperature,  evolving  the 
carbylamine,  and  are  decomposed  by  boiling  aqueous  alkali  hydroxides, 
by  strong  acids,  and  by  halogens,  but  not  by  hydrogen  sulphide. 
Owing  to  their  instability,  their  heats  of  combustion  could  only  be 
determined  accurately  in  the  presence  of  excess  of  the  carbylamines. 
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The  following  are  the  results  obtained  : 

Heat  of 

Molecular  heat  of  Molecular  heat  of      coinbination 

combustion.  formation.         (AgNC  +  RNC). 

Methyl  argenticyaiiide  ...             +440'4Cal.  -54-0  Cal.             +7-0    Cal. 

Ethyl  argenticyaiiide 600'5    ,,  -  50"8    ,,                +6'9      ,, 

w-Propyl  argenti cyanide..                 759*5    ,,  -46'5    ,,                +6*7      ,, 

isoBwtyl  argenticyanide...                 916"4    ,,  -40-1    ,,                +5'9      „ 

i^oAniyl  argenticyanidc...               1071'0    ,,  -31-4    ,,                 +4'45    ,, 

These  figures  show  that  the  argenticyanides  as  well  as  the  carbyl- 
amines  are  strongly  endothermic  compounds,  whilst  the  combination 
of  silver  cyanide  with  the  carbylamine  is  exothermic.  The  gradual 
decrease  of  the  values  in  the  last  column  explains  the  increase 
in  the  tension  of  dissociation  with  increasing  carbon-content. 

Ethyl  ouprocyanide,  large,  colourless  prisms,  propyl  cuprocyanide^ 
rhombic  tablets,  and  isobutyl  cuprocyanide,  rhombic  prisms  of  the 
general  formula  CuNICIC'.NR,  have  similar  properties  to  the  silver 
compounds,  and  are  prepared  in  a  similar  manner. 

The  conclusions  drawn  are  that  hydrocyanic  acid  and  its  metallic 
salts  must  be  formulated  as  tsocyanides,  giving  carbylamines  with 
alkylating  agents,  that  the  organometallic  compounds  of  the 
carbylamines  decompose  into  nitriles  and  carbylamines,  the  proportion 
of  each  depending  on  the  temperature  and  nature  of  the  alkyl  group 
present,  and  that  the  cyanides  do  not  exhibit  any  phenomena  of 
tautomerism.  E.  H. 

Preparation  of  Halogen-substituted  A.cetonitriles.  Wilhelm 
Steinkopf  (J3er.,  1908,  41,  2540 — 2542.  Compare  Braun,  this  vol.,  i, 
627,  675). — Chloroacetonitrile  is  readily  prepared  in  a  70%  yield  by 
distillation  of  a  mixture  of  chloroacetamide  and  phosphoric  oxide 
from  a  glass  flask  (compare  Scholl,  Abstr.,  1897,  i,  9)  under  200  mm. 
and,  finalljT',  under  11  mm.  pressure  (Abstr.,  1907,  i,  490).  Bromo- 
acetonitrile  is  obtained  in  the  same  manner  from  bromoacetamide  in  a 
60%  yield  (Abstr.,  1905,  i,  756).  Trichloro-  and  tribromo-acetonitriles 
are  best  prepared  by  distillation  of  the  amides  with  phosphoric 
oxide  under  the  ordinary  pressure.  lodoacetonitrile  is  obtained 
in  good  yields  by  the  action  of  potassium  iodide  on  crude  chloro- 
acetonitrile. G.  Y. 

Double  Sulphate  of  Guanidine  and  Aluminium.  F. 
Ferrabosohi  (Pq'oc.  Camb.  Phil.  Soc,  1908,  14,  471— 474).— From  a 
solution  containing  approximately  equivalent  quantities  of  guanidine 
and  aluminium  sulphates,  a  double  salt  of  the  composition 

(CN3H,),H,S0„Al2(S0,)3,12H,0 
crystallises    in   large,    well -developed,    hexagonal    prisms   terminated 
by  basal  planes.     The  crystals  exhibit  a  perfect  basal  cleavage,  and 
probably    belong    to    the   scalenohedral   class   of    the   rhombohedral 
system  ;Di3M -806.  H.  M.  D. 

Reactions  of  the  Arsines.  William  M.  Dehn  (^?wer.  Chem.  /., 
1908,  40,  88—127.  Compare  Abstr.,  1905,  i,  184;  1906,  i,  150,  341). 
—The  reactions  of  arsenic  compounds  cannot  always  be  explained  on 
the  basis  either  of  ionic  or  of  kineto-molecular  mechanics,     Most  of 
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the  arsenic  reactions  are  non-electrolytic,  and  between  the  initial 
compounds  and  the  most  easily  separable  end-product  other  com- 
pounds, usually  crystalline,  are  formed  and  can  often  be  separated. 
The  present  paper  describes  a  systematic  study  of  the  reactions  of  the 
arsines,  evidence  being  obtained  showing  that  intermediate  products 
are  often  formed  and  that  arsenic  compounds  react  largely  by  initial 
coalescence  with  the  reagent.  In  most  of  the  reducing  actions  effected 
by  the  arsines,  there  is  evidence  of  an  initial  amalgamation  of  the 
oxidising  agent  and  the  arsine.  Also,  in  the  interaction  of  sodium 
arsenite  with  alkyl  iodides,  according  to  the  equation  ]Sa3As03  + 
RI^NagRAsOg  +  Nal,  the  additive  compound  AsIR(0]Sra)3  is  formed 
as  an  intermediate  product. 

In  the  electrolytic  reduction  of  cacodyl  chloride  to  dimethylarsine, 
cacodyl  is  first  formed,  the  successive  reactions  being  2AsMe2Cl  + 
2H  =:=  AsMeg- AsMeg  +  2HC1  and  AsMe^' AsMe^  4-  2H  =  2 AsHMcg. 

[With  Elrick  Williams.] — A  large  number  of  reactions  of  methyl- 
arsine  were  studied,  and  equations  are  given  for  the  changes  taking  place. 
The  reactions  represented  by  the  equations :  AsMeHg  -f-  HI  i^r 
AsMeH3l  — >  AsMeHI  +  Hg  and  AsMeHI  +  HI  ^  AsMeHgIg  — > 
AsMelg  +  Hg   are    slow   or   readily   reversible.       Methylarsine   gives 

(1)  with  propyl  iodide,  AsHgMePrI,  the  reaction  being  reversible; 

(2)  with  silver  nitrate,  a  mixture  of  silver  methylarsinate  and  silver ; 

(3)  with  methylarsine  oxide,  the  compound  (AsMe)^  or 

^^^^<AsMe>^'^"W- 
Ethylarsine  reacts  with  (1)  iodine,  AsH2Et-|-l2  =  AsIgEt  +  Hg ;  (2) 
bromine,  AsH2Et  +  Brg  =  AsBrgEt  +  Hg,  intermediate  products  being 
formed;  (3)  sulphur,  AsHgEt +  82  =  AsEtS  + H2S ;  (4)  mercuric 
chloride,  AsH2Et  +  2HgCl2  =  AsCl2Et  +  2Hg  +  2HC1 ;  (5)  mercuric 
iodide,  AsH2Et  +  2Hgl2  =  A  sl2Et  +  2HgI-|-H2 ;  (6)  stannic  chloride, 
AsH2Et  +  2SnCl4  =  AsCl2Et  +  2SnCl2  4-2HCl;  (7)  arsenic  trichloride, 
SAsHgEt  -f  8ASCI3  =  (AsEt)^  +  4AsCl2Et  +  16HC1  +  8As  ;  (8)  propyl 
iodide,  giving  ethyltripropylarsoniu7Yh  iodide,  AsEtPrgI,  m.  p.  237° 
(decomp.);  (9)  tsopropyl  iodide,  giving  ethyltriwopropylarsonium 
iodide,  which  decomposes  at  its  melting  point  according  to  the 
equations:  AsEtPr^al  =  AsPr^3  +  EtI  and  2 AsEtPr^3l  =  AsPr^glg + 
C,Hio  +  AsPr^3. 

Benzylarsiney  AsH2*CH2Ph,  prepared  by  reducing  benzylarsinic  acid 
by  means  of  amalgamated  zinc  dust  and  hydrochloric  acid,  is  a  faintly 
yellow  liquid,  b.  p.  140°/262  mm.,  oxidises  in  the  air  to  benzylarsinic 
acid,  and  forms  a  platinichloride,  C7H^AsH2,PtCl4. 

2Vipro/)2/Zarsme,AsPr*3,  prepared  by  the  interaction  of  propyl  chloride, 
arsenic  trichloride,  ahd  sodium,  has  b.  p.  167°/90  mm.  and  158°/73  mm. 

The  decomposition  of  various  arsenic  derivatives  by  heat  has  been 
studied,  the  reactions  being  as  follows  :  ^soamylarsinic  acid, 

2  As03H2-C5Hii  =  2C5Hii-OH  +  AsgOg  +  Hfi ; 
phenylarsinic  acid,  2As03H2Ph  =  Ph20  + AS2O3  +  2H2O;  phenyl- 
arsine,  3  AsHgPh  =  PhgAs  +  2As  +  3H2 ;  methylarsine,  2AsH2Me  = 
2CH4  +  2AS  +  H2;  ethylarsine,  2AsH2Et  -  2C2Hg  +  2  As  +  Hg  and 
3AsH2Et  =  Et3As  +  2As-f3Il2;  diisoamylarsine,  6AsH(05Hji)2  = 
4As(C,Hj3  4- 2As  +  3H3    and     2AsB{C^}I,,),  =  C^U,^  +  0^U^^  + 
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C10H22  +  2AS;  diphenylarsine,  6AsHPh2  =  4AsPh3  + 2As  +  3H2  and 
2AsPb,  =  SCjgHjo  +  2 As  ;  tripropylarsine,  4AsPr«3  ==  (AsPr")^  +  4CgH^4  ; 
triethylarsine,  4AsEt3  =  (AsEt)^  4-  4:G^1I^(^  ;  benzylarsine, 

4AsH2-CH2Ph  -^  (As-CH2Ph)4  +  4H2 ; 
cacodyl,  4AsMe2-AsMe2  — >■  4AsMe3  +  (AsMe)^. 

[With  Burton  B.  Willcox.] — Dimethylarsine  gives  the  following 
reactions:  (1)  With  phenylarsino  dichloride  it  yields  dimethylarsine- 
phenylarsine  dichloride,  AsCl2Ph*AsHMe2,  which  decomposes  rapidly 
in  the  air ;  (2)  with  diisoamylarsine  chloride,  dimethyldiisoamyl- 
cacodyl,  AsMe2*As(C5Hj^)2,  is  obtained;  (3)  with  propyl  iodide 
it  yields  dimethylpropylarsonium  iodide,  AsHIVIe2Pr*I,  which,  with 
■isoamyl  iodide,  gives  dimethylpropT/lisoamylarsonium  iodide^ 

AsMe2Pr(C5H^i)I ; 
(4)  with  acetyl  iodide  it  forms  AsHMe2AcI  which  decomposes, 
giving  AsMegl  +  CHg'CHO  ;  (5)  with  ethyl  chlorocarbonate,  dimethyl- 
arsine reacts  thus  :  AsHMe2  4-  Cl-C02Et  -^  AsMe2Cl  +  H-COoEt ;  (6) 
with  sulphur  dichloride,  2AsHMe2  +  SCl2 — >2AsMe2Cl  +  S;  (7)  with 
arsenic  trioxide,  2 AsHMe2  +  AsgOg  =  ( AsMe)^  +  H^O  +  Og  ;  (8)  with 
arsenic  trichloride,  4AsHMe.,  +  2ASCI3  =  (AsMe)^  +  2AsMe2Cl  -I- 
4HC1. 

Ditsoamylarsine  and  propyl  iodide  yield  dipropyldiwoamylarsonium 
iodide,  AsPr%(C5Hjj)2T,  and  cacodyl  and  propyl  iodide,  dimethyl- 
dipropylarsonium  iodide,  AsMe2Pr2T,  which,  with  mercuric  chloride, 
gives  a  white  precipitate,  AsMegPrgljHgClg.  T.  H.  P. 

c?/c?oHexadienes.  II.  ISTicolai  D.  Zelinsky  and  A.  Gorsky  {Ber., 
1908,41,  2630—2634.  Compare  this  vol.,  i,  619).— A  pronounced 
exaltation  of  the  molecular  refraction  is  not  shown  by  the  following 
hydrocarbons  containing  conjugate  double  linkings.  1 -Methyl- A^- 
cyc/ohexene  yields  a  dihromide,  b.  p.  100 — 102°/12  mm.,  from  which 
by  means  of  quinoline,  l-methyl-^-^'^-cjclohexadiene  is  obtained,  which 
has  b.  p.  110°(corr.)/741  mm.,  Bf  0-8292,  <  1-4710,  and  gives  a  blood- 
red  coloration  with  alcoholic  sulphuric  acid  and  a  bluish-violet  with 
nitric  acid  (D  1-40).  1  :  3-Dimethylc?/c/ohexene  yields  a  dibromide, 
b.  p.  130 — 135735  mm.,  which  by  distillation  with  quinoline 
yields  I:  3-dimeth7jl- A'-'- "^-cyclohexadiene,  b.  p.  129 — 1307745  mm., 
Df  0-8225,  <  1-4675,  [a]i>  27-38°.  1  :  4-Dimethylc?/c^ohexan-4-ol 
and  aqueous  oxalic  acid  yield  1  :  i-dimethyl-A^-cjclohexene,  b.  p.  1285° 
(corr.),  Df  0-8005,  <'  1-4457,  the  dibromide  of  which,  by  repeated 
distillation  with  quinoline,  yields  1  :  A-dimethyl-A^'-^-cyclGhexadiene, 
b.  p.  132-5— 133-5°(corr.)/740  mm.,  Df  0-8223,  n^  1-4675.  1:2- 
Dimethylc2/c^ohexan-2-ol  and  aqueous  oxalic  acid  yield  1  :  2-dimethyl- 
cychhexene,  b.  p.  135-5—136-5°  (corr.),  Df  0-8226,  n'r  1-4580,  the 
derivatives  of  which  will  be  considered  later.  C.  S. 

Mechanism  of  the  Autoracemisation  of  Optically  Active 
Ammonium  Salts  and  the  State  of  Quaternary  Ammonium 
Salts  in  Solution.  Edgar  Wedekind  and  F.  Paschke  {Ber.,  1908,41, 
2659 — 2665). — von  Halban's  measurements  with  inactive  ammonium 
salts  (Abstr.,  1907,  ii,  246)  do  not  decide  whether  the  racemisation  of 
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the  active  salts  is  due  solely  to  decomposition  into  a  tertiary  base  and 
an  alkyl  haloid,  or  is  conditioned  partly  by  intramolecular  changes. 
Thafc  the  latter  alternative  may  be  of  influence  is  shown  by  the  fact 
that  active  methylallyltetrahydroquinolinium  iodide  in  methyl  alcohol 
racemises  with  extraordinary  velocity,  although  theoretically  it 
should  be  stable  in  this  solvent.  The  authors  have  therefore  examined 
phenylbenzylmethylallyl-(or  propyl)ammonium  bromide  and  iodide 
polarimetrically,  cryoscopically,  by  a  slightly  modified  form  of  von 
Halban's  titrimetric  method,  and  by  direct  weighing  of  the 
undecomposed  salt  precipitated  by  ether.  In  every  case  the  velocity 
constant  of  the  decomposition  agrees  well  with  that  of  the  racemisa- 
tion.  Ammonium  salts,  therefore,  in  suitable  solvents  (see  later) 
decompose  into  a  tertiary  base  and  an  alkyl  haloid,  a  phenomenon 
which  in  the  case  of  active  salts  is  accompanied  by  an  equally 
rapid  diminution  of  the  rotation.  The  deduction  that  active  and 
inactive  salts  of  the  same  base  must  decompose  at  the  same 
rate  has  been  verified.  Moreover,  the  point  of  equilibrium  of  the 
system  RR'Il"E."'NX  Zl  R'R"R'"N  +  EX  must  be  the  same  for  the 
active  and  the  inactive  modification  of  the  same  salt  (compare  von 
Halban,  loc.  cit.).  This  point  differs  greatly  in  bromides  and  iodides  ; 
in  the  former  it  corresponds  with  40 — 50%  of  unchanged  salt,  and  in 
the  latter  to  6%,  at  25°.  The  preceding  equation  does  not  represent 
truly  the  condition  of  affairs  in  the  solution,  since  the  partition- 
coefficient  in  chloroform  and  cryoscopic  measurements  in  bromoform 
indicate  that  ammonium  salts  are  present  in  the  solution  in  the 
bimolecular  state. 

The  nature  of  the  solvent  is  of  importance.  Water  and  alcohol  at 
45°  do  not  decompose  quaternary  ammonium  salts  appreciably,  but  in 
solvents  with  a  small  dielectric  constant,  such  as  tetrachloroethane, 
benzene,  carbon  disulphide,  or  ethylene  tetrabromide  (with  the 
addition  of  alcohol  to  facilitate  solution),  the  decomposition  of  an 
active  ammonium   salt  can  be  followed  with  the  polarimeter. 

C.  S. 

Isomerism  of  Carbethoxydiglycylglycine  Ester  'and  the 
Stability  of  ^-Carboxylic  Acids.  Hermann  Leuchs  and  Fhederick 
B.  La  Forge  {Ber.,  1908,  41,  2586—2596.  Compare  Leuchs  and 
Manasse,  Abstr.,  1907,  i,  770). — Carbethoxy-xV-phenylglycylglycyl- 
glycine  ester  exists  in  two  isomeric  forms.  The  a-compound, 
C02Et-NPh-CH2-CO-NH-CH2-CO-NH-CH2-C02Et, 
is  obtained  synthetically  by  the  action  of  glycylglycine  ester  on 
carbethoxy-iV-phenylglycyl  chloride.  When  suitably  hydrolysed,  it 
yields  the  /8-^-phenylglycylglycine-i\^-carboxylic  acid, 

C02H-NPh-CH2-C(OH):N-CH2-C(OH):N'CH2-C02H, 
the  silver  salt  of  which  reacts  with  ethyl  iodide,  yielding  the  isomeric 
/3-ester. 

a-Carhethoxy-l^-phenylglycylglycylglycine  ester  crystallises  from 
benzene  in  small,  colourless  needles,  m.  p.  135 — 136°.  When 
hydrolysed  with  sodium  hydroxide  (1  mol.),  it  yields  a-cao'bethoxy-^- 
phenylglyctflgl  ycylglycine, 

CO^Et-NPh-Cflg-CO-NH-CHg-CO-NH-CHg-CO^H, 
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which  can  also  be  synthesised  from  glycylglycine  and  carbethoxy- 
phenylglycyl  chloride.  It  crystallises  from  ethyl  acetate  in  needles, 
m.  p.  145 — 146°  after  sintering  at  141°,  or  from  water  in  hydrated 
needles.  When  boiled  with  sodium  hydroxide  (2  mols.)  and  then 
acidified,  the  acid  ester  yields  the  lactone  of  P-pIienylglycylglycyl- 
glycine-l^-carboxylic  acid, 
NPh'PIT 

(ijo q>c:n-oh,-c(oh):n-ch,-co,h, 

which   crystallises    from    water   and   has    m.    p.     212 — 213°    (corr.). 
Alcoholic  hydrochloric  acid  converts  this  lactone   into  the  ^-lactone 

NPh'OH 
ester,  ^^ ^>C:N-CH2-C(OH):N-CH2-C02Et,    m.    p.    182—183° 

(corr.).     P-^-Phenylglycylglycylglycine-^-carhoxylic  acid, 

C02H-NPh-CH2-C(OH):N-CH2*C(OH):N-CH2-C02H, 
is  obtained  by  carefully  hydrolysing  the  a-ester,  and  when  boiled  with 
water  or  dilute  hydrochloric  acid  readily  yields  the  lactone  acid, 
m.  p.  212 — 213°.  The  /S-ester,  obtained  from  the  silver  salt  of  the 
/8-acid,  is  a  thick  oil,  and  when  boiled  with  alcoholic  hydrochloric  acid 
yields  the  lactone  ester,  m.  p.  182 — 183°. 

Carhethoxyglycyl-'^-phenylglycine,  CjgHjgOgNg?  obtained  by  hydro- 
lysing the  corresponding  ester  (Abstr.,  1907,  i,  770),  crystallises  from 
benzene  in  colourless  plates,  m.  p.  133 — 134°.  The  corresponding 
chloride  reacts  with  ethyl  glycine,  yielding  ethyl  carbethoxyglycyl-1^- 
yien2//^^2/c2//p/2/ciwe,C02Et-NH-CH2-CO-2^Ph-CH2-CO-NH-CH2-C02Et, 
which  crystallises  from  benzene  or  hot  water  in  large  prisms, 
m.  p.  144 — 145°  (corr.).  When  the  ester  is  boiled  with  three 
equivalents  of  barium  hydroxide,  only  some  30%  of  the  theoretical 
amount  of  carbon  dioxide  is  removed.  The  elimination  of  carbon  dioxide 
is  probably  due  to  the  fact  that  part  of  the  ester  is  not  transformed 
into  the  ^-isomeride,  but  is  directly  hydrolysed,  and  the  resulting 
a-acid  immediately  loses  carbon  dioxide. 

Ethyl  carhethoxyglycyl-^-phenylglycyl-^-phenylglycine, 

C02Et-NH-CH2-CO-NPh-CH2-CO-NPh-CH2-C02Et, 
obtained  by  condensing  ethyl  phenylglycine  with  carbethoxyglycyl-zV- 
phenylglycyl  chloride,  has  not  been  obtained  in  a  crystalline  form  ; 
the  corresponding  acid,  C.pjHggOgNg,  crystallises  from  ethyl  acetate  in 
nodules  and  contains  IHgO.  When  rapidly  heated,  it  melts  and 
decomposes  at  128 — 130°.  When  boiled  with  excess  of  sodium 
hydroxide,  the  elimination  of  carbon  dioxide  is  almost  theoretical. 

Ethyl  carhethoxyglycylsarcosine, 

C02Et-NH-CH2-CO-NMe-CH2-C02Et, 
crystallises   from  ether  in  long  prisms,   m.    p.    54 — 55°,    and,  when 
hydrolysed  with  sodium  hydroxide,  loses  an  appreciable  amount  of 
carbon  dioxide. 

The  results  support  the  view  that  it  is  the  a-(lactam)compound8 
which  yield  carbon  dioxide,  and  when  substituents  are  attached  to 
the  nitrogen  atom  so  that  molecular  rearrangement  into  the  isomeric 
^-(lactim)compound  cannot  take  place,  carbon  dioxide  is  always 
eliminated  during  hydrolysis.  J.  J.  S. 
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^^-a-Naphthylhydroxylamine.     II.     Johannes  Scheiber  [and,  in 

part,  Ernst  Beckmann]  (/.  pr.  Ohem.,  1908,  [ii],  78,  74 — 80.    Compare 

Abstr.,    1904,    i,    867). — Two    of    the   most    characteristic    reactions 

of  the  j8-substituted  hydroxy lamines  are  the  formation  of  i\^-aldoxime 

NR 
ethers,  CHR<^  i      ,  by  condensation  with  aldehydes,  and  of  disubsti- 

tuted  hydroxycarbamides,  OH'NR'CO'NHPh,  by  addition  of  phenyl- 

carbimide  (Beckmann,  Abstr.,  1898,  i,  22).     Although  containing  the 

elements  of  a  mol.  of   water  more  than  other  ^-arylhydroxy lamines, 

A^-a-naphthylhydroxylamine    is    found  also   to  undergo  these  typical 

reactions. 

N'C   H 
The  following  ^-a-naphthylaldoximes^  CHR<^  i      ^^    ^,  are  described : 

R  =  Ph:  yellow  crystals,  m.  p.  106*5°,  decomposes,  becoming  red  on 
exposure  to  light.  R  =  CgH4*OMe(jo)  :  yellow  crystals,  m.  p.  159°. 
R  =  C6H4-OH(o):  yellow  crystals,  m.  p.  153°.  ^^GQYL^'^0^{m): 
m.  p.  147°. 

d^-Hydroxy-h-phenyl-2i.-a-naphthylcarhamide,  0H*N(CiQH7)*C0'NHPh, 
formed  from  iV^-a-naphthylhydroxylamine  and  phenylcarbimide,  is 
obtained  in  white  crystals,  m.  p.  126°,  and  gives  an  intense  blue 
coloration  with  ferric  chloride  in  alcoholic  solution. 

Si-IIydroxy-h-'p-tolyl-a.-a-naphthylcarbamide, 

OH-N(CioH7)-CO-NH-C7H7, 
formed     from     N-a-naphthylhydroxylamine     and     jt?-tolylcarbimide, 
separates  from   alcohol   in    crystals,    m.   p.    147°,    and    gives    a    blue 
coloration  with  ferric  chloride. 

Si-IIyd7Vxy-b'phenyl-Si-a-naphtkylthiocarhamide, 
OH-N(CioH7)-CS-NHPh, 
prepared  from   iV-a-naphthylhydroxylamine  and  phenylthiocarbimide, 
forms    nodular   crystals,    m.    p.    119°,    and    gives    a    black    solution 
with  alcoholic  ferric  chloride.  G.  Y. 

iV-a-Naphthylhydroxylamines.  III.  Johannes  Scheiber  and 
Paul  Brandt  {J.  pr.  Chem.,  1908,  [ii],  78,  80—92.  Compare 
preceding  abstract). — The  iV-aldoxime  ethers  derived  from  A"-a-naphthyl- 
hydroxylamine  behave  towards  mineral  acids  and  alkalis  in  the  same 
manner  as  other  iV^-arylaldoximes,  yielding  the  aldehyde  and  trans- 
formation products  of  the  i\^-a-naphthyl hydroxylamine,  chiefly  azoxy- 
naphthalene.  On  the  other  hand,  the  isolation  of  an  additive 
compound  of  ^-a-naphthylhydroxylamine  and  phenylcarbimide  has 
not  been  achieved.  iV^-Aldoxime  ethers,  in  general,  are  transformed  by 
acid  chlorides  or  anhydrides  into  the  isomeric  amides.  The  trans- 
formation takes  place»readily  and  at  low  temperatures  with  benzoyl  or 
acetyl  chloride,  benzoylated  and  acetylated  amides  being  formed  with 
an  excess  of  the  acid  chloride  at  high  temperatures,  but  only  at  high 
temperatures  with  benzoic  anhydride,  when  the  benzoylated  amide  is 
formed.  As,  however,  Wortmann  {Diss.,  Leipzig,  1903)  found  that 
the  action  of  benzoic  anhydride  on  A^-a-naphthylbenzaldoxime  leads  ta 
the  formation  of  iV-benzoyl-l-amino-^-naphthoI,  it  was  of  interest  to- 
study  the  mechanism  of  this  reaction. 
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It  is  found  now  that  iV^-benzoyl-l-amino-j8-naphthol  is  formed  by  the 
action  of  benzoic  anhydride,  not  only  on  W-a-naphthylbenzaldoxime, 
but  also  on  iV^-a-naphthylanisaldoxime  or  on  ^-a-naphthylhydroxyl- 
amine,  in  the  last  case  being  accompanied  by  small  amounts  of 
dibenzoyl-l-amino-/3-naphthol,  which  is  formed  also  by  the  action  of 
an  excess  of  benzoic  anhydride  on  i\^-a-naphthylanisaldoxime.  On  the 
other  hand,  the  action  of  benzoic  anhydride  on  iV-anisoyl-1-amino-^- 
naphthol  leads  to  the  formation  of  0-benzoyl-iV^-anisoyl-l-amino-)8- 
naphthol,  together  with  small  amounts  of  iV^-benzoyl-  and  unchanged 
iV-anisoyl-l-amino-)8-naphthol.  It  is  argued  that  the  action  of  benzoic 
anhydride  on  iV^-a-naphthylaldoximes  must,  therefore,  consist  in  the 
first  place  of  a  fission  of  the  aldoxime  with  formation  of  iV^-a-naphthyl- 
hydroxylamine,  and  not  of  an  addition  of  the  anhydride  to  the 
i\^-aldoxime  ether. 

When  gently  heated  with  acetic  anhydride,  iV-a-naphthylanis- 
aldoxime  yields  iV-acetyl-l-amino-;8-naphthol  (Michel  and  Grandmougin, 
Abstr.,  1893,  i,  171). 

[For  the  benzoyl  and  anisoyl  derivatives  of  l-amino-j8-naphthol,  see 
abstract  below.]  G.  Y. 

Transformation  of  Benzhydroxamic  Acid  into  Anilides. 
GiACOMO  PoNzio  and  R.  Giovetti  {Gazzetta,  1908,  38,  i,  655 — 657). — 
When  benzhydroxamic  acid  is  treated  in  alkaline  solution  with  an 
aryl  diazochloride,  it  is  converted  into  its  corresponding  unstable 
diazo-salt,  and  this,  when  heated  with  alcohol,  is  converted  into  an 
anil'de  of  benzhydroxamic  acid. 

Thus,  with  diazobenzene  chloride,  benzanilide  is  obtained  ;  with 
o-diazotoluene  chloride,  benzo-o-toluidide  ;  with  /?-diazotoluene  chloride, 
benzo-jo-toluidide  ;  with  jt?-diazoanisole  chloride,  benzo-j9-anisidide,  and 
with  as-m-diazoxylene  chloride,  benzo-77i-xylidide.  T.  H.  P. 

syn.'  and  aw^i-Stereoisomerism  of  Nitrogen  Compounds. 
Julius  Stieglitz  (Amer.  Chem.  J.,  1908,  40,  36 — 46). — The  author 
gives  a  resume  of  the  various  pairs  of  stereoisomeric  chloroimino-esters 
prepared  by  him  in  conjunction  with  Earle  (Abstr.,  1904,  i,  39)  and 
others,  and  discusses  them  in  relation  to  Hantzsch  and  Werner's 
hypothesis  of  syn.-  and  a?i^i-stereoisomerism.  T.  H.  P. 

Derivatives  of  l-Amino-/3-naphthol.  Johannes  Scheiber  and 
Paul  Brandt  (/.  pr.  Chem.,  1908,  [ii],  78,  92—95.  Compare  this 
vol.,  i,  725).— iV^-Benzoyl-1-amino-^-naphthol,  m.  p.  248°  (245°:  Bottcher, 
Abstr.,  1883,  1113),  is  prepared  by  heating  l-amino-/8-naphthol 
hydrochloride  and  sodium  acetate  with  benzoic  anhydride  in  glacial 
acetic  acid  solution. 

Dianisoyl-\-amino-p-naphthol,  CggHgjOgN,  formed  by  shaking  1-amino- 
)8-naphthol  with  anisoyl  chloride  and  aqueous  sodium  hydroxide, 
separates  from  methyl  alcohol  in  crystals,  m.  p.  215°,  and,  when  treated 
successively  with  alcoholic  sodium  ethoxide  and  hydrochloric  acid, 
yields  l^-anisoyl-l-amino-p-naphthol,  CigHjgOgN,  crystallising  in 
golden  leaflets,  m.  p.  241—243°. 
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'N-Benzoyl-O-anisoijl-l -amino- P-naphthol,  CggHjgO^N,  m.  p.  181°,  is 
obtained  by  the  action  of  anisoyl  chloride  and  sodium  hydroxide  on 
iV^-benzoyl-1-amino-^-naphthol,  and  yields  i\^-benzoyl-l-amino-/3-naphthol 
when  treated  with  alcoholic  sodium  hydroxide. 

0-Benzoyl-^-aniso7jl-\-aimno-p-naphthol^  m.  p.  189°  is  formed  by 
benzoylation  of  iV^-anisoyl-1-amino-^-naphthol,  and  yields  this  when 
hydrolysed  with  alcoholic  sodium  hydroxide.  G.  Y. 

Oxidation  of  Eugenol  by  the  Oxidising  Ferment  of  Mush- 
rooms. Formation  of  Dehydrodieugenol.  H.  Cousin  and 
Henri  Herissey  {Compt.  rend.,  1908,  146,  1413 — 1415.  Compare 
this  vol.,  i,  84). — Oxidation  with  ferric  chloride  or  with  air  in  presence 
of  the  oxydase  from  Russula  delica,  forms  in  very  dilute  eugenol 
solutions  a  precipitate  of  dehydrodieugenol,  C2QH22O4,  leaflets,  m.  p. 
105 — 106°,  giving  a  blue  coloration  with  ferric  chloride,  and  still 
having  a  double  linking.  Diacetyldehydrodieugenol,  Q^fi^if^G^  melts 
at  91 — 92°,  and  dibenzoyldehydrodieugenolj  Cg^Hg^Og,  melts  at 
170—171°.  G.  B. 

c?/c^oHexanylethyl  Alcohol  and  cyc^oPentanylcarbinol. 
NicoLAi  D.  Zelinsky  {Ber.,  1908,  41,  2628— 2629).— The  reaction  be- 
tween magnesium  c^ycZohexanyl  iodide  and  trioxymethylene  in  dry  ether 
leads  to  the  formation  of  cyc\ohexanylethy I  alcohol,  CgH^^'CHg'CHg'OH, 
b.  p.  206— 207°/745  mm.  and  97— 100°/12  mm.,  Df  0-9153,  <  1-4647. 
cy do Pentanylcarbinol,  C5H9'CH2*OH,  obtained  from  magnesium  cyclo- 
pentanyl  chloride  and  trioxymethylene,  has  b.  p.  162 '5 — 163  5°  (corr.), 
Df  0*9260,  n^^  1*4555,  forms  a  phenylcarbainate,  m.  p.  110°  (corr.),  and 
is  oxidised  to  the  corresponding  aldehyde  by  10%  chromic  acid  in  dilute 
acetic  acid.  C.  S. 

New  Synthesis  of  Derivatives  of  Anthracene.  Hans  von 
LiEBiG  (/.  pr.  Chem.,  1908,  [ii],  78,  95— 96).— When  fused  with 
mandelic  acid  at  200 — 300°,  the  three  dihydroxybenzenes  form  the 
corresponding  dihydroxydiphenylmethanecarboxylic  acids,  but  catechol 
and  quinol  yield  also  crystalline  dyes,  which  in  their  behaviour 
resemble  the  dihydroxyanthraquinones,  but  are  meso-ethers  and  are 
insoluble  in  aqueous  sodium  carbonate.     These  dyes  are  considered  to 

/C 0 c. 

have  the  constitution  C6H2(OH)2<   |  >C6H4    0Q^4<i  \  >C6H2(OH)2. 

\(j 0 c/ 

2  :  2' :  3  :  Z' -Tetrahydroxydianthranol  meso-ether,  ^2^1  fib'  prepared 
from  catechol  and  mandelic  acid,  crystallises  in  glistening,  bronze- 
coloured  leaflets,  m.  p^  264°,  and  dissolves  in  benzene  or  alcohol  to  a 
red,  or  in  aqueous  alkalis  to  a  blue,  solution. 

1  :  1' :  4  :  V -Tetrahydroxydianthranol  meso-ether,  formed  from  quinol 
and  mandelic  acid,  crystallises  in  violet-red  needles,  m.  p.  298°,  and 
dissolves  in  benzene  or  alcohol  to  a  red,  or  in  aqueous  alkalis  to 
a  violet,  solution. 

2  :  5-Dihydroxydiphenylmethanecarboxylic  acid  lactone,  m.  p.  157° 
(153—154°:  Bistrzycki  and  Flatau,   Abstr.,    1895,  i,  419),  obtained 
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from  quinol  and  mandelic  acid,  2  : 4-dihydroxydiphenylmethanecarb- 
oxylic  acid  lactone,  m.  p.  183°,  from  resorcinol  and  mandelic  acid,  and 
2-hydroxy-4-methyldiphenylmethanecarboxylic  acid  lactone,  m.  p.  124°, 
from  w-cresol  and  mandelic  acid,  give  colorations  with  concentrated 
sulphuric  acid.  G.  Y. 

Cholesterol.  XI.  Adolf  Windaus  {Beo-.,  1908,  41,  2558—2568). 
— When  the  tribasic  acid,  Cj^H^qOq  (this  vol.,  i,  265),  is  heated  for  eight 
hours  at  75°  with  a  mixture  of  equal  volumes  of  fuming  nitric  and 
glacial  acetic  acids,  the  products  are  a  trinitro-acid,  02^^c^>jO^2^Qf 
a  tetrabasic  acid,  C2iH3QOg,  and  a-hydroxyzsobutyric  acid  ;  the  formation 
of  the  two  latter  may  be  represented  by  means  of  the  equation 
C25H40O6  +  60  -->  C,H303  +  C,,H3,0,  +  H2O. 

The  trinitro-acid  is  precipitated  on  the  addition  of  water,  and  may 
be  purified  by  washing  with  ethyl  acetate  and  subsequent  recrystal- 
lisation  from  glacial  acetic  acid.  It  forms  colourless,  glistening,  rhombic 
plates,  m.  p.  234 — 235°  (decomp.).  It  is  a  tribasic  acid,  and  yields  a 
monorubidium  salt,  C25H3(30i2N3llb,  which  crystallises  readily  from 
50%  alcohol,  and  also  an  acid  potassium  S8i\t,G2^^sfii2^  i^3'^23^s7^i2^  z- 
When  reduced  with  zinc  dust  and  acetic  acid,  the  trinitro-acid  yields 
acetone  and  a  nitrile,  C22H3jO(}N.  The  formation  of  acetone  is  in 
harmony  with  the  view  that  the  nitro-acid  contains  the  grouping 
N02'CMe2*C(N02)2,  and  hence  the  original  tribasic  acid  may  be 
represented  by  the  formula  CHMe2*CH2*CjgH2s(C02H)3.  Among  the 
products  of  reduction  is  a  ketonic  acid,  probably 

CHMe2-CO-Ci8H28(C02H)3, 
which  yields  a  crystalline  oxime,  C^^^^A^,  m.  p.  230 — 231° 
(decomp.).  The  nitrile,  C22H3iOgN,  crystallises  from  dilute  acetic 
acid  in  needles  and  prisms,  m.  p.  1 37 — 138°  after  sintering  at  127°.  It 
is  a  tribasic  acid,  and,  when  boiled  with  potassium  hydroxide  solution, 
yields  a  tetrabasic  acid,  C22H320g,  which  crystallises  from  dilute  acetic 
acid  in  prisms,  m.  p.  189°.  The  caesium  trihydrogen  salt,  OggHg^OgCs, 
crystallises  from  alcohol  in  long  needles. 

The  tetrabasic  acid,  Q^^^fi^  =  Q^^'B.c^q{00^)^,  crystallises  from  hot 
water  in  anhydrous,  compact  prisms  or  quadratic  plates,  m.  p.  234° 
(decomp.),  or  from  cold  solution  in  hydrated  needles.  The  needles 
when  dehydrated  in  a  vacuum  over  sulphuric  acid  sinter  to  a  trans- 
parent mass  at  about  135°,  and  this,  when  further  heated,  sets  to 
a  mass  of  quadratic  plates,  m.  p.  234°  (decomp.).  It  yields  a  mono- 
caesium  salt,  C21H29O8CS,  and  is  stable  towards  sodium  hydroxide, 
nitric,  sulphuric,  and  chromic  acids,  and  bromine.  The  tetrabasic 
acid  is  also  obtained  when  the  ketonic  acid,  CHMe2*CO*Ci8H^g(C02H)3, 
is  oxidised  with  an  acetic  acid  solution  of  nitric  acid.  J.  J.  S. 

Cholesterol.  VII.  Otto  Diels  {Ber.,  1908,  41,  2596—2600. 
Compare  Dor^e  and  Gardner,  Proc,  1908,24, 173). — The  crude  ozonide 
of  cholesterol  contains  more  oxygen  than  as  stated  by  Doree  and 
Gardner.  After  purification  by  digestion  with  cold  alcohol,  it  has  the 
composition  ^ii^^^Pi^i  and  may  be  crystallised  from  hot  acetone.    It  is 
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stable  and  does  not  explode  when  heated.  The  purified  ozonide  is 
somewhat  more  stable  towards  water  than  the  crude,  but  when  heated 
in  sealed  tubes  at  140 — 150°  it  yields  a  yellow  resin  and  an  aqueous 
solution  with  a  pleasant  odour.  The  close  relationship  between 
cholesterol  and  cholestenone  has  been  already  established  by  Diels  and 
Linn  (this  vol.,  i,  164)  and  Willhtatter  and  Mayer  (this  vol.,  i,  636). 

J.  J.  S. 


cycloVen  tanecarboxylic  Acid  and  Chloroc^/c^opentane.  Nicolai 
D.  Zelinsky  {Ber.,  1908,  41,  2627— 2628).— C/i^orocyclojoewiaTie, 
CgHgCl,  obtained  from  c^/c^opeutanol  and  concentrated  hydrochloric 
acid  at  110°,  has  b.  p.  114-5—115°  (corr.),  W^  1-0051,  n'^  1*4510,  and 
reacts  in  ethereal  solution  with  magnesium  and  carbon  dioxide  to  form 
c^c^opentanecarboxylic  acid,  b.  p.  215-5 — 216°  (corr.)  and  104°/11  mm., 
D2«  1-0510,  n^l,  1-4534,  the  amide  of  which  has  m.  p.  179°  (corr.). 

C.  S. 

Trimethylgallaldehyde  [3:4: 5-Trimethoxybenzaldehyde]. 
Synthesis  of  Methylsinapic  Acid.  Ferdinand  Mauthner  {Ber., 
1908,  41,  2530—2533.  Compare  this  vol.,  i,  348).— When  heated 
with  aqueous  hydrazine  hydrate  in  a  sealed  tube  at  100°,  3:4:5- 
trimethoxybenzaldehyde  forms  the  azine,  N2[CH*C6H2(OMe)3].2, 
which  crystallises  in  yellow  needles,  m.  p.  195 — 196°,  and  gives  a  red 
coloration  with  concentrated  sulphuric  acid.  The  oxime  of  3:4:5- 
trimethoxybenzaldehyde  has  m.  p.  83 — 84°  (Semmler,  this  vol.,  i,  558). 
The  benzidine  derivative,  [C^H4'NICH'CgH2(OMe)3].2,  crystallises  in 
yellow  needles,  m.  p.  210 — 211°. 

Methylsinapic  acid  (Gadamer,  Abstr.,  1898,  i,  38)  is  formed  by 
heating  3  : 4  :5-trimethoxybenzaldehyde  with  acetic  anhydride  and 
sodium  acetate  at  140 — 150°.  3:4:  b-Trimethoxy-a-mtthylcinnamic  acid, 
C6H2(OMe)3-CH:CMe-C02H,  formed  together  with  a  neutral  oil 
(trimethoxypropenylbenzene)  from  3:4: 5-trimethoxybenzaldehyde, 
propionic  anhydride,  and  sodium  propionate  at  140 — 150°,  crystallises 
in  long  needles,  m.  p.  157 — 158°. 

i-Phenyl-Z  :  4  :  5-trim€thoxybenzylidene-l-methyl-'3-pyrazolonef 


^N=CMe 
obtained    by   heating   the   aldehyde    with  pheoylmethylpyrazolone  in 
acetic  acid  solution,  crystallises  in  red  needles,  m.  p.  141 — 142°. 

Trimethoxyhenzylidenebisacetophenone,  CgH2(OMe)3*CH(CH2*COPh)2, 
m.  p.  105 — 106°.  OL-Trimethoxyphenyl-P-iiaphthacinchonic  acidy  formed 
by  condensation  of  trimethylgallaldehyde  with  pyruvic  acid  and 
^-naphthylamine,  is  obtained  in  yellow  crystals,  m.  p.  262 — 263. 

G.  Y. 


3-Chloro-6-chloroacetyltoluene[5-Chloro-o-tolylChloromethyl 
Ketone]  and  Two  Chlorodinitrotoluic  Acids.     Franz  Kunckell 
{Ber.,    1908,    41,    2648 — 2650). — The   reaction    between    aluminium 
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chloride,  m-chlorotolaene,  and  chloroacetyl  chloride  in'carbon  disulphide 
results  in  the  formation  of  5-chlorotolyl  chloromethyl  ketone, 

CH2Cl-C0-CgH,MeCl, 
m.  p.  90°,  from  which  by  means  of   nitric  acid  two  chlorodinitrotoluic 
acids,   m.    p.    223°    and    187 — 191°   respectively,    are   obtained,    the 
orientations  of  which  are  being  investigated.     The  halogen  is  easily 
replaced  by  aniline,  yielding  yellow  diphenylamine  derivatives, 

NHPh-C6HMe(N02)2-C02H, 
m.  p.  174°  and  216°  respectively.  C.  S. 


Keto-chlorides  of  1-Methyl-^-naphthol  and  their  Relation 
to  /8-Naphthaquinols.  Karl  Fries  and  E.  Hempelmann  {Ber., 
1908,  41,  2614 — 2626). — When  chlorine  is  passed  into  a  solution  of 
l-methyl-)S-naphthol  in  slightly  diluted  acetic  acid  at  0°,  \-chloro-2' 

keto-l-meth7/ldihydronaphthalene,  C^H^*^ i  ,  is  ultimately  ob- 
tained as  a  colourless  oil,  which  cannot  be  distilled  without  decomposi- 
tion, is  reduced  again  to  1-methyl-^-naphthol  by  stannous  chloride, 
and  dissolves  in  concentrated  sulphuric  acid  with  a  yellow  colour 
quickly  becoming  brown.  By  the  use,  alternately,  of  chlorine  and  of 
sodium  acetate  and  acetic  acid,  the  following  compounds  have  been 
obtained  in  succession :  1:3:  4:-trichloro-2-keto-l-methyltetrahydro- 
naphthalene,  m.  p.  78°  ;  1  :  S-dichloro-2-keto-l-methyldihydronaphthalene  ; 
1  :  3  :  3  :  ^-tetrachlwo  •  2  -  keto  - 1  -  methyltetrahydronaphthale^ie,  m.  p. 
124 — 125°-  I  :3  :4:-trichloro-2-keto-l-7nethyldihydronaphthalene,  m.  p. 
85°,  and  1:3:3:4:  ^-pentachloro-2-keto-\-methyltetrahydronaphthaleney 
m.  p.  105°.  Of  these  compounds,  the  second  and  fourth  resemble 
l-chloro-2-keto-l-methyldihydronaphthalene  in  their  behaviour  with 
concentrated  sulphuric  acid,  and  all  three  dihydronaphthalene  com- 
pounds may  be  regarded  as  the  hydrochloric  acid  esters  of  1-methyl- 
2-naphthaquinol,  which  shows  similar  colour  reactions.  The  tetra- 
hydronaphthalene  derivatives  are  stable  towards  sulphuric  acid. 

The  relation  of  the  preceding  derivatives  of  dihydronaphthalene  to 
the  l-methyl-2-naphthaquinols  has  been  further  shown  by  taking 
advantage  of  the  reactivity  of  the  chlorine  atom  in  position  1.  All 
three  derivatives  react  with  silver  acetate  to  form  the  corresponding 
methylnaphthaquinyl  acetates,  whilst,  in  addition,  1:3: 4-trichloro- 
2-keto-l-methyldihydronaphthalene     yields      3  :  ^-dichloro-\-methyl-2- 

naphthaquhiol,    Q^'E..<^^' — rtrti'    "^hen    warmed    in    benzene 

'  001 OOl 

solution  with  silver  nitrite,  and  the  methoxy-dLQviw2(.\AYe,  m.  p.  90°,  by 
treatment  with  sodium  methoxide. 

Z-Chloro-l-methyl-p-naphthol,  CioHgMeCl-OH,  m,  p.  60°,  obtained 
by  the  reduction  of  1  :  3-dichloro-2-keto-l-methyldihydronaphthalene 
by  stannous  chloride,  forms  an  acetate,  m.  p.  86°,  and  regenerates  the 
dichloroketo-chloride  by  treatment  with  the  calculated  amount  of 
chlorine  in  glacial  acetic  acid.  3  :  4:- Dichloro-l -methyl- /3-naphthol,  m.  p. 
132°,  obtained  by  the  reduction  of  1  : 3  : 4-trichloro-2-keto-l-methyl- 
dihydronaphthalene,  forms  an  acetate,  m.  p.  96°. 
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S-C/doro-l  :  2-methylnapkthaquinitrole,  CgH^-^^   ^_ _•    , ,  m.  p. 

85 — 86°  (decomp.  just  above  m.  p.),  is  obtained  by  passing 
nitrous  fumes  into  ethereal  3-chloro-l-methyl-j8-naphthol  at  0°. 
3  :  4i-Dichloro-l  :  1-methylnaphthaquinitrole,  m.  p.  103 — 104°  (decomp.), 
is  obtained  in  a  similar  manner.  The  two  compounds  are  remarkably 
stable  towards  dilute  sodium  carbonate  or  alcohol,  but  by  prolonged 
heating  in  benzene  or  glacial  acetic  acid  are  converted  into  ^-diloro-l :  2- 
methyhiaphthaquinol,  m.  p.  70°  (acetate,  m.  p.  133°),  and  3  :  i-dichloro- 
1  :  2-methylnaphthaquinol,  m.  p.  114°  (acetate,  m.  p.  149°),  respectively. 

C.  S. 

Halochromism  of  Quinones.  Kurt  H.  Meyer  (£er.,  1908,  41, 
2568 — 2576). — Quinones  combine  with  acids  and  also  with  certain 
metallic  halides,  forming  additive  compounds  which  have  a  much 
deeper  colour  than  the  original  ketones  (compare  Kehrmann  and 
Mattisson,  Abstr.,  1902,  i,  229;  Yorliinder,  Abstr.,  1905,  i,  792). 
The  compounds  are  unstable,  and  are  decomposed  by  water,  yielding 
the  original  quinones.  The  following  compounds  are  all  red  in  colour  : 
ip-benzoquinone  stannic  chloride,   CgH402,SnCl4,CgHg  and 

a-naphthaquinone  antimony  pentachloride,  C^QHg02,2SbCl5 ;  anthra- 
quinone  antimony  pentachloride,  0^Ji^0^,'2'^hQi\^ ;  phenanthraquinone 
mercuric  chloride,  2Ci4Hg02,HgCl2 ;  phenanthraquinone  zinc  chloride^ 
C^4Hg02,ZnCl2 ;  phenanthraquinone  ferric  chloride,  3Ci4Hg02,FeCl3. 
Phenanthraquinone  also  forms  a  red  additive  compound  with  sulphur 
dioxide  at  about  -  50°. 

The  following  compounds  have  a  green  colour :  phenanthraquinone 
stannic  chloride,  Q^^jd^,^nQ\j^,  which  turns  red  on  exposure  to  the 
air ;  phenanthraquinone  aluminium  chloride,  Cj^HgOgjAlClg.  The 
absorption  curves  for  chloroform  solutions  of  the  additive  compounds 
of  a  quinone  with  an  acid  and  with  a  metallic  halide  are  very  similar. 

Ketones  also  form  coloured  additive  compounds  with  metallic 
chlorides.  Benzophenone  antimony  pe^itachloride,  COPh2,2SbCl5,  crys- 
tallises in  yellow  needles,  and  henzil  stannic  chloride,  Q^Jl^fi2,^nQ\^, 
in  yellow  plates. 

Triphenylehloromethane  absorbs  hydrogen  chloride  at  —  60°,  yield- 
ing a  yellow  additive  compound,  CPh3Cl,6HCl ;  the  bromo-derivative 
yields  a  similar  compound  with  hydrogen  bromide. 

The  introduction  of  halogen  into  the  quinone  molecule,  as,  for 
example,  in  tetrachloro-o-  and  -jo-benzoquinone,  inhibits  the  formation 
of  additive  compoundg  with  metallic  salts.  J.  J.  S. 

Quinonoid  Compounds.  XVI.  Two  Forms  of  o-Quinones. 
Richard WiLLSTATTER  and  Fritz  Muller  (i?er.,1908,41,  2580 — 2586. 
Compare  Abstr.,  1905,  i,  144  ;  this  vol.,  i,  475). — A  colourless  modifica- 
tion of  o-benzoquinone  is  obtained  when  the  oxidation  of  catechol 
is  carried  out  rapidly  (fifteen  seconds)  at  low  temperatures. 

It  is  necessary  to  wash  the  silver  oxide  well  and  to  dry  it  by  means 
of  acetone  and  ether.     The  colourless  crystals  are  obtained  when  the 
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filtered  ethereal  solution  is  mixed  with  light  petroleum,  or  cooled  to 
-15°  to  —20°.  The  ethereal  solutions  are  green,  but  the  crystals 
are  colourless.  The  compound  has  quinonoid  properties,  but  is 
extremely  unstable,  and  is  either  transformed  into  the  red  modifi- 
cation or  decomposes. 

When  the  pure  red  compound  is  dissolved  in  ether  and  the  solution 
cooled,  a  mixture  of  the  colourless  and  red  crystals  is  obtained,  so  that 
in  the  solution  the  two  compounds  are  present  in  a  state  of 
equilibrium. 

The  ketonic  formula  OICgH^IO  is   assigned  to  the  red  compound, 

and  the  formula  CqH^<^^^^  to  the  colourless.  J    T   S 


The  Claisen  Condensation.  II.  Mechanism  of  the  Reaction. 
J.  Bishop  Tingle  and  Ernest  E.  Gorsline  {Amer.  CJmn.  J.,  1908, 
40,  46—88.  Compare  Abstr.,  1907,  i,  498).— The  authors  have 
carried  out  a  number  of  experiments  with  the  object  of  ascertaining 
the  influence  of  change  of  conditions  on  the  Claisen  condensation 
between  certain  ketones  and  esters,  and,  hence,  on  the  yield  of 
diketone.     The  principal  results  obtained  are  as  follows. 

With  camphor  as  the  ketone,  calcium  or  sodamide  is  practically 
useless  as  a  condensing  agent  unless  alcohol  is  added,  and,  even  then, 
a  relatively  high  temperature  is  required  (compare  Claisen,  Abstr., 
1905,  i,  286). 

The  nature  of  the  "  solvent  product,"  or  the  residue  left  after  the 
distillation  of  the  solvent,  varies  in  different  cases.  With  condensa- 
tions between  camphor  and  ethyl  oxalate  in  presence  of  sodium  or 
Fodamide,  considerable  quantities  of  camphoroxalic  acid  can  be  extracted 
from  the  solvent  product,  and  the  same  holds  when  camphor  and 
ethyl  cinnamate  are  condensed  by  means  of  either  of  these  agents. 
When,  however,  calcium  is  used,  no  trace  of  the  condensation  product 
is  found  in  the  solvent  product. 

The  reaction  is  markedly  influenced  by  the  nature  of  the  ketone  or 
aldehyde  employed,  and  also  by  that  of  the  ester,  and  this  influence  is 
probably  not  confined  to  the  velocity,  but,  in  some  cases,  extends  to  the 
actual  mechanism  of  the  reaction.  The  readiness  with  which  the 
reaction  takes  place  is  increased  by  the  proximity  of  two  carbethoxyl 
groups,  and  there  are  indications  that  the  mechanism  of  the  reactions 
resulting  in  the  formation  of  diketones  varies  in  the  two  cases  of 
aliphatic  and  aromatic  esters. 

Experiments  on  the  acetoacetic  ester  condensation,  in  which  small 
quantities  of  ether,  light  petroleum,  or  pyridine  were  used  as  solvents, 
show  that  the  catalytic  influence  of  ether  and  pyridine  on  the  velocity 
of  the  reaction  is  appreciable.  No  evidence  could  be  obtained  to  show 
that  ether  or  a  tertiary  base  has  any  catalytic  action  when  sodium 
reacts  with  esters  to  form  compounds  of  the  class 

ONa-CPhlCPh-ONa. 
It  seems  probable  that  the  two  reactions  take  place  simultaneously, 
and    that  in    the  presence  of   solvents  the    reaction   2CHg*C02Et  + 
4Na  =  ONa*CMe.*CMe*ONa  +  2NaOEt  preponderates  considerably. 
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If  the  explanation  of  the  Claisen  condensation  given  by  its  discoverer 
(Abstr.,  1895,  i,  62)  is  correct,  sodium  ethoxide  should  be  an  excellent 
accelerator,  and  this  is  found  to  be  the  case,  the  addition  of  a  little 
alcoholic  sodium  ethoxide  accelerating  to  a  marked  degree  the  reactions 
between  camphor  and  the  esters  of  various  acids  in  presence  of  light 
petroleum  as  solvent.  Absolute  alcohol  is  a  still  more  effective 
accelerating  agent,  but  sodium  ethoxide  free  from  alcohol  affects  the 
speed  of  the  reaction  very  little,  if  at  all.  A  striking  fact  is  the  very 
great  reduction  in  the  yield  of  diketone  occurring  when  alcohol  or 
alcoholic  sodium  ethoxide  is  added. 

When  the  esters  of  the  aliphatic  series  are  condensed  with  camphor, 
the  use  of  more  than  one  atomic  proportion  of  sodium  does  not  increase 
the  yield  of  the  diketone.  The  catalytic  agent  does  not  accelerate  the 
reaction  between  sodium  and  the  ester,  or  that  between  sodium  and 
camphor.     Sodium  camphor  acts  as  a  feeble  condensing  agent. 

The  authors'  results  indicate  that,  taken  in  connexion  with  the  action 
of  sodium  on  esters  and  with  the  catalytic  influence  of  ether  and  the 
tertiary  bases,  Michael's  explanation  of  the  Claisen  condensation 
(Abstr.,   1901,  i,   123;  1905,  i,  506)  is  the  most  satisfactory. 

T.  H.  P. 


Constitution  of  Terpinene.  Carl  D.  Harries  and  Riko  Majima 
{Ber.,  1908,  41,  2516— 2529).— Amenomija  (Abstr.,  1905,  i,  803) 
suggested  that  carvenene  (I)  might  be  identical  with  terpinene,  and 
attempted  to  prepare  it  from  carvenone  (II)  in  the  same  manner  as 
Harries  and  Johnson  obtained  a-phellandrene  (lY)  from  A^-menthene- 
2-one  (Y),  but  was  unable  to  reduce  the  intermediate  chloro-compound 
(III). 

Me  Me  Me  Me  Me 

I     I    r     I    r    I   II    11 
.^    \^      \^      \/    \/ 

Pr^  Pr^  Pr^  Pr^  Pr^ 

(I.)  (11.)  (III.)  (IV.)  (V.) 


Me  Me 


It  is   now  found    that  when    carvenone    is   converted    by   way   of 

its    oxime    into    2-amino-A^-menthene, 

and    the    phosphate    of    this    base     is 

|.NOH  /  \'Ni{2  <^istill6^j    ^    single  hydrocarbon,    which 

I  1^      J  must    be    carvenene,    is    obtained,    but 

if    the    ketone!  is    converted    into    its 


■MNTT.OIT  i4\tt      ^ydroxylamino-oxime  (VI),  and  this  into 

m)  (VII)  2:4.diaminomenthane  (Vll),  distillation 

^     '^  (       •)         q£  ^Jjq  phosphate  leads  to  the  formation 

of  a  mixture  of  hydrocarbons. 

The   relation   of  .carvenone   to    terpinene    is   discussed    (compare 

Wallach,  Abstr.,  1907,  i,  64;  Semmler,  Abstr.,  1907,  i,  714). 

Carvenone  forms  two  oximes,  one  of  which,  m.  p.  90 — 92°  (Wallach, 

Abstr.,    1894,    i,    44;    1895,    i,    672),  forms   a  hydrochloride,  m.  p. 

113 — 114°,  crystallising  from    ether-alcohol.     The  other  oxime  is  an 

3  e  2 


7^4  ABSTRACTS  OF   CHEMICAL  PAPERS. 

oil,  and  forms  a  hydrochloride,  m.  p.  105 — 113°,  which  remains 
dissolved  in  the  ether-alcoholic  mother  liquor.  Reduction  of  carvenone- 
oxime  with  zi«c  dust  in  acetic  acid  solution  leads  to  the  formation  of 
the  imine,  which  is  isolated  as  the  crystalline  oxalate, 

this  is  readily  hydrolysed  by  water,  forming  ammonium  oxalate  and 
carvenone.  The  free  imine,  b.  p.  105°/12  mm.,  decomposes  at  the 
ordinary  temperature,  and  yields  benzamide  when  benzoylated  by  the 
Schotten-Baumann  method.  Contrary  to  Wallach  and  Boedecker's 
statement  (Abstr.,  1907,  i,  943),  carvenoneoxime  cannot  be  formed 
intermediately  in  the  reduction  of  terpinene  nitrosite,  as,  although 
hydrolysed  by  sulphuric  acid,  it  is  stable  towards  boiling  glacial  acetic 
acid. 

2-Amino-^^-menthene  {carven7/lamine)^0-^QH-^gN ,  prepared  by  reduction 
of  carvenoneoxime  by  means  of  aluminium  amalgam  in  ethereal 
solution,  is  separated  from  the  imine  formed  simultaneously  by 
hydrolysis  of  the  latter  with  hydrochloric  acid.  It  has  b.  p.  86 — 89°/ 
10  mm.,  Df  0-8762,  and  n^n'46966.  When  boiled  with  acetic 
anhydride,  it  forms  a  syrup,  which  decolorises  bromine.  The  benzoyl 
and  phenylcarbainide  derivatives  are  syrups.  The  hydrochloride,  nitrate, 
and  acid  oxalate,  m.  p.  about  120°,  are  described. 

Carvenene  {A^'^-menthadiene),  CjqHjq,  b.  p.  68 — 70°/15  mm., 
Di^  0*8 45 3,  n})^  1-48579,  prepared  by  distillation  of  carvenylamine 
phosphate,  has  a  faint  odour  of  lemons,  and  forms  terpinene  nitrosite, 
m.  p.  155—156°. 

Carvenone  hydroxylamino-oxime,  prepared  from  dihydrocarvone  or 
from  terpinene  nitrosite,  has  m.  p.  162 — 162*5°  (167 — 168°  :  Tiemann 
and  Semmler,  Abstr.,  1899,  i,  224),  and  when  treated  with  mercuric 
oxide  forms  the.  nitroso-oxime,  CjQH^gOgNg,  blue  crystals,  m.  p. 
113 — 115°,  together  with  a  white,  sparingly  soluble,  crystalline 
substance. 

2 :  4^-  Diaminomenthane,  ^1(^22^2^  prepared  by  reduction  of  the 
hydroxylamino-oxime  with  sodium  and  alcohol,  is  an  oil,  b.  p.  121-5°/ 
12  mm.,  Df  0-9192,  n|?  1-4848.  The  hydrochloride,  sulphate,  nitrate, 
platinichloride,  oxalate,  benzoyl  derivative,  and  phenylcarbainide 
derivative,  m.  p.  220 — 222°,  are  described.  On  distillation,  the 
phosphate  of  the  diamine  yields  a  mixture  of  hydrocarbons,  b.  p. 
62— 65°/ll  mm.,  D^^ 0-8611,  91^351-48802,  which  gradually  forms  a 
syrup.  The  fresh  mixture  yields  small  amounts  of  terpinene  nitrosite. 
The  action  of  sodium  nitrite  on  the  diamine  hydrochloride  leads  to  the 
formation  of  an  oil,  b.  p.  65 — 100°/12  mm.,  which  does  not  yield 
terpinene  nitrosite.  G.  Y. 

Components  of  Ethereal  Oils.  Elimination  of  Methoxy- 
groups  in  the  para-Position  with  Respect  to  AUyl  or  Propenyl 
Radicles.  Friedrich  W.  Semmler  {Ber.,  1908,  41,  2556—2557. 
Compare  this  vol.,  i,557,  558,  664). — The  product  obtained  by  reducing 
elemicin  or,  even  better,  ?soelemicin  with  sodium  and  alcohol  is  shown 
to  have  the  composition  CjjHjgOg,  and  is  3  :  ^-dimethoxy-\-n-jwopyl- 
henzene,  since  it  yields  3  : 5- dimethoxy benzoic  acid  when  oxidised. 
The  reduction   thus  consists  in  the  conversion  of  the  propenyl  to  a 
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propyl  group,  and  the  elimination  of  the  methoxy-radicle  which  was  in 
the  para-position  with  respect  to  the  propenyl  group.  The  propenyl 
group  thus  behaves  in  much  the  same  manner  as  the  keto-group 
(compare  Kostanecki,  this  vol.,  i,  359).  .  J.  J.  S. 

Position  of  Bromine  Atoms  in  Derivatives  of  Methronic 
Acid.  Hypolyt  Trephilieff  {Ber.,  1908,  41,  2543— 2544).— The 
tetrabromo-derivative  of  methronic  acid  described   recently  (Abstr., 

1907,  i,  1063)  may  have  the  constitution  (I)  0<^c^^f''^^s^$^'^ 

or  (II)  0<^5cHBrTTO^7^'H°'^-  ^'  ''  °°"  ^°"";'  *''"'  *' """"^ 
of  bromine  on  ethyl  phenithronate  leads  to  the  formation  of  a  dibr'omo- 
derivative,    Ci5Hj203Br2,   which    is    obtained   in    yellow  crystals,  and 

on    3-carboxy-2-methylfuran-4-acetic   acid,   <^<n/CH  .CO^HVC-CO  H 

(Feist,  Abstr.,  1899,  i,  675),  to  that  of  a  ^riSromo-derivative,  OgH^O^Br^, 
which  crystallises  from  acetic  acid.  Both  these  derivatives  decom- 
pose without  melting  when  heated.  Bromine  does  not  react,  on  the 
other  hand,  with  the  methyl  groups  of  3  :  4-dimethylfurandicarboxylic 
acid ;  hence  it  is  considered  that  the  tetrabromo-derivative  of  methronic 
acid  has  the  constitution  (I).  G.  Y. 

Constitution  of  Methronic  Acid.     Hypolyt  Trephilieff  {Ber., 

1908,  41,  2545—2546.  Compare  Abstr.,  1906,  i,  528).— The  fraction, 
b.  p.  300 — 305°,  obtained  from  the  product  of  the  action  of  sodium 
succinate  on  ethyl  acetoacetate  (Fittig  and  Hantzsch,  Abstr,,  1889, 
126),  contains  ethyl  methronate,  which  on  hydrolysis  yields  methronic 
acid.  This,  when  treated  with  aqueous  ammonia  at  320°,  forms 
dimethylpyrrole,  b.  p.  165°. 

When  exposed  to  bromine  vapour  for  two  to  three  months,  2  : 5-di- 
methylfuran-3-carboxylic  acid  forms  a  tetrab7'omo-deriva.tive,  C^H^OgBr^, 
which  is  obtained  as  a  crystalline  mass.  G.    Y. 

Crystallography  of  the  Pulgides.  Zoltan  Toborffy  {Zeitsch. 
Kryst.  Min.,  1908,  45,  155 — 181). — Crystallographic  details  are  given 
concerning  thirty-nine  fulgide  compounds  recently  prepared  by  Stobbe 
(Abstr.,  1905,  i,  857  ;  1906,  i,  960).  L.  J.  S. 

Reactions  of  Hordenine  Based  on  the  Constitution  of  this 
Substance.  Georges  Deniges  (Bull.  Soc,  chhn.^  1908,  [iv],  3, 
786 — 792). — The  constitution  assigned  by  Leger  to  this  alkaloid 
(Abstr.,  1906,  i,  204,  761;  1907,  i,  151,  234,  337)  indicates  that  it 
contains  residues  of  jo-cresol  and  of  trimethylene,  and  the  following 
reactions  characteristic  of  substances  containing  these  residues 
confirm  Leger 's  formula. 

When  a  drop  of  a  solution  of  hordenine  sulphate  is  placed  on  a  glass 
slip  and  a  drop  of  iodine  solution  is  added,  characteristic  crystals  of  a 
brown  iodo-compound  separate,  which  are  visible  under  the  micro- 
scope. Trimethylamine  yields  a  crystalline  derivative  under  the  same 
conditions,  as  does  also  choline. 
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Hordenine  (0-02 — 0*03  gram)  dissolved  in  4  c.c.  of  acetic  acid  gives, 
on  boiling  with  four  drops  of  formaldehyde  solution  and  the 
subsequent  addition  of  3  c.c.  of  sulphuric  acid,  a  green  coloration, 
which  rapidly  deepens.  Tyrosine,  under  the  same  conditions,  gives  a 
red  coloration,  which,  on  gently  warming,  passes  into  green.  Under 
somewhat  similar  conditions,  jo-cresol  also  gives  a  green  coloration. 
Similar  green  colorations  are  obtained  with  tyrosine  or  hordenine 
when  formaldehyde  solution  is  replaced  by  paraldehyde.  Precise 
instructions  for  the  application  of  these  tests  under  various  conditions 
are  given  in  the  original.  It  is  suggested  that  Aloy  and  Kabaut's 
tyrosine  colour  reaction  with  bromine  and  ammonia  solution  (this  vol., 
i,  341)  is  probably  due  to  the  presence  of  the  jo-cresol  residue. 
^-Cresol  gives  with  bromine  water,  followed  by  ammonia,  a  yellow 
coloration,  passing  into  orange,  and  hordenine  an  intense  yellow. 

T.  A.  H. 

Sparteine.  Transformation  of  isoSparteine  into  a-Methyl- 
sparteine.  Amand  Yaleur  {Compt.  rend.,  1908,  147,  127 — 129. 
Compare  this  vol.,  i,  43,  44,  103,  206). — When  the  solution  of 
a-methylsparteine,  after  isomerisation  by  boiling  with  dilute  sulphuric 
acid,  is  evaporated  in  a  vacuum,  crystals  of  isosparteine  methosulphate, 
Ci5H26N2Me,HS04,9H20,  are  formed,  having  [aj^  -  13-65°.  This  salt 
is  decomposed  by  baryta  with  the  formation  of  a-methylisosparteinium 
hydroxide,  which  yields  a  precipitate  of  i&osparteine  methiodide  with 
potassium  iodide,  and  is  quantitatively  transformed  into  a-methyl- 
sparteine by  heating  in  a  vacuum  below  100°.  Adopting  the 
author  and  Moureu's  constitutional  formula  for  sparteine,  the  last 
change  may  be  represented  thus  : 

CsHuN  C^H^.N 

.CH-CHgK  /CH-CHgv 

CH^CH(Me)-^N<^^^     -->    CH^CHIOH.  >NMe 


G.  B. 


CHg-CHg  'CHo-CH 


Organic  and  Fused  Salts  (Conductivity).  Carl  Schall 
(Zeitsch.  Elektrochem.,  1908,  14,  397 — 405). — QuinoUne  n-butiodide, 
m.  p.  1755 — 176'1°,  and  isohutiodide,  m.  p.  159 — 159*5°,  were  prepared. 
The  following  salts  were  also  prepared  in  a  very  pure  state :  Pyridine 
methiodide  dibromide,  m.  p.  68 — 69° ;  quinoline  hydriodide  di-iodide, 
m.  p.  67°;  quinoline  methiodide  di-iodide,  m.  p.  108*6 — 109*6°; 
quinoline  methiodide  tetra-iodide,  m.  p.  72 — 73°;  quinoline  ethiodide 
di-iodide,  m.  p.  43 — 45° ;  quinoline  propiodide  di-iodide,  m.  p.  60°  ; 
quinoline  w-butiodide  di-iodide,  m.  p.  60*7°,  and  quinoline  isohutiodide 
di-iodide,  m.  p.  85*6°.  The  isopropyl  salt  could  not  be  obtained  pure. 
The  di-iodides  of  the  hydriodides  and  methiodides  show  slight 
dissociation  at  their  melting  points ;  the  other  salts  evolve  mere  traces 
of  iodine  or  none.  The  electrical  conductivity  of  the  w-propyl, 
n-butyl,  and  wobutyl  compounds  was  measured  for  the  fused  anhydrous 
substances  at  several  temperatures.  T.  E. 
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Dihydrazines.    II.  •  Diphenylmethanedimethylhydrazine  and 

Cyclic  Ketones.     Julius  von  Braun  {Ber.,  1908,  41,  2604—2607. 

Compare  this  vol.,  i,  700). — c^c^oHexanone   (2  mols.)  reacts   with  an 

acetic  acid  solution  of  diphenylmethanedimethyldihjdrazine  (1  mol.) 

in  the  presence  of  a  little  sulphuric  acid,  yielding  the  histetrahydro- 

(  NMe\ 

dicarbazole  of  the  diphenylmethane  series,  CHgf  OgH3<^  '         ) 

It  is  best  purified  by  solution  in  pyridine  and  precipitation  with 
alcohol,  has  m.  p.  175°,  and  dissolves  in  concentrated  acids. 
l-Methylc?/c/ohexan-4-one  yields  a  similar  derivative, 

m.  p.  143°,  and  the  corresponding  m-compound,  an  isomeride, 
in.  p.  200°. 

l-Methylc2/c^ohexan-2-one,  menthone,  1  :  S-dimethylci/c/ohexen-S-one, 
and  sabinaketone  do  not  react  with  diphenylmethanedimethyldi- 
liydrazine.  It  thus  appears  that  only  those  cyclic  ketones  which 
contain  the  grouping  •CHg'CO'CHg*  are  capable  of  reacting  with 
the  dihydrazine. 

c^/cZoPentanone  does  not  react  so  readily  as  cyc/ohexanone,  and 
does  not  yield  a  pure  product.  J.  J.  S. 

Reduction  of  Phenylhydrazones  in  Alkaline  Solution. 
OsKAE  ScHLENK  (/.  pr.  Chetn.,  1908,  [ii],  78,  49— 63).— Whilst  the 
action  of  sodium  amalgam  on  phenylhydrazones  in  acid  solution  leads 
to  the  formation  of  amines,  R-CHiN-NHPh— ^R-CHg-NHg  +  NHaPh 
(Tafel,  Abstr.,  1887,  975),  the  reduction  in  alkaline  solution  allows,  in 
the  case  of  phenylhydrazones  of  aromatic  aldehydes,  of  the  isolation  of 
the  intermediate  hydrazine,  R'CHg'-^S'^HPh.  In  the  following 
alkaline  reductions,  part  of  the  excess  of  sodium  hydroxide  was 
neutralised  by  a  current  of  carbon  dioxide. 

^-Phenylbenzylhydrazine,  CHgPh'NH'J^HPh,  formed  by  the  action 
of  sodium  amalgam  on  phenylbenzylidenehydrazine  in  boiling  alcoholic 
solution,  crystallises  in  colourless  rhombohedra,  m.  p.  35°,  b.  p.  290° 
(decomp.)  (m.  p.  155'5°  :  Schlomann,  Abstr.,  1893,  i,  452),  reduces 
Fehling's  solution  when  heated  and  silver  solutions  at  the  ordinary 
temperature,  and,  on  exposure  to  air,  changes  into  a  yellow  mass,  from 
which  phenylbenzylidenehydrazine  gradually  crystallises.  The  hydro- 
chloride, C^gHj^Ng.HCl,  forms  white  leaflets,  m.  p.  205°;  the  hydrogen 
oxalate,  CigH^^O^Ng,  m.  p.  190°.  The  action  of  oxidising  agents  on 
^-phenylbenzylhydrazine  leads  to  the  formation  of  phenylbenzylidene- 
hydrazine, and  the ,  prolonged  action  of  mercuric  oxide  to  that  of 
the  yellow  tetrazone.  On  reduction  with  sodium  amalgam  and  acetic 
acid,  yS-phenylbenzylhydrazine  yields  aniline  and  benzylamine.  The 
acetyl  derivative,  CHgPh'NAcNHPh,  prepared  by  adding  the  hydrazine 
to  a  cooled  solution  of  zinc  chloride  in  acetic  anhydride,  crystallises  in 
prisms,  m.  p.  91°,  reduces  Fehling's  solution  only  on  prolonged  boiling, 
and  forms  a  miJroso-derivative,  CHgPh'NAcNPh'NO,  crystallising  in 
yellow  rhombohedra,  m.  p.  84°.  This  gives  Liebermann's  reaction,  and 
on  reduction  with  zinc  dust  and  acetic  acid  yields  phenylhydrazine  and 
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acetylbenzylamine.  The  benzoyl  derivative,  CHgPh'NBz^NHPh, 
formed  by  the  action  of  benzoyl  chloride  on  the  hydrazine  in  cooled 
ethereal  solution,  crystallises  in  colourless  needles,  m.  p.  121 — 122°, 
and  yields  a  m^roso-derivative,  CgoHj^OgNg,  crystallising  in  yellow 
needles,  m.  p.  102°.  The  dihenzoyl  derivative,  CHgPh-NBz-NPhBz, 
formed  by  the  Schotten-Baumann  method,  crystallises  in  hexagonal 
prisms,  m.  p.  131°. 

i^-Tolylhenzylidenehydrazine,  Cj^Hj^Ng,  crystallises  from  alcohol  in 
colourless  needles,  m.  p.  125°,  becomes  intensely  red  on  exposure  to 
air,  and  on  reduction  with  sodium  amalgam  in  boiling  alcoholic 
solution  yields  (3-jp-tolylbenzylhydrazine,  Cj^H^gN.,,  which  is  obtained 
as  a  viscid,  yellow  oil,  b.  p.  212°/17  mm.,  reduces  Fehling's  solution 
when  heated,  and  on  exposure  to  air  or  when  treated  with  oxidising 
agents  again  forms  the  hydrazone.     The  hydrochlcyi'ide, 

Ci,H,,N2,HCl,H20, 
long,    thin   needles,   m.    p.    185°   (decomp.),    loses    HgO  slowly  in    a 
vacuum.       The  benzoyl  derivative,  CgjIIgoONo,  crystallises   in   white 
needles,  m.  p.  159°. 

Reduction  of  the  phenylhydrazone  of  benzylideneacetone  by  means 
of  sodium  amalgam  and  acetic  acid  in  alcoholic  solution  leads  to  the 
formation  of  y-amino-a-phenylbutanei  CHgPh'CHg'CHMe'NHg,  which 
is  obtained  as  a  colourless  oil,  b.  p.  222°/716  mm.,  T>\^  0-9289,  has 
a  slight  ammoniacal  odour  and  a  strong  alkaline  reaction,  is  only 
sparingly  soluble  in  water,  and  absorbs  carbon  dioxide  from  the  air, 
forming  a  crystalline  carbonate.  The  hydrochloride,  needles,  m.  p.  144°  ; 
the  platinichloride,  (C-^QH.^^'N)2H-2^^^h*  yellow  leaflets,  decomp.  220° ; 
the  sulphate,  m.  p.  255°  (decomp.) ;  the  hydrogen  oxalate,  m.  p.  110°; 
the  oxalate,  m.  p.  232° ;  the  benzoyl  derivative,  needles,  m.  p.  107°. 
The  action  of  sodium  nitrite  on  the  base  in  hot  hydrochloric  acid 
solution  leads  to  the  formation  of  a-phenyl-/8-butylene  and  a  product 
of  high  boiling  point,  which  may  be  the  corresponding  alcohol  or  a 
polymeride  of  the  butylene.  When  heated  with  sodium  amalgam  in 
alcoholic  solution  at  55°,  the  phenylhydrazone  of  benzylideneacetone 
yields  the  phenylhydrazone  of  benzylacetone,  C^gHigNg,  which 
crystallises  in  colourless  leaflets,  m,  p.  59°,  is  unstable,  changing  to  a 
reddish-yellow  oil,  and  has  slight  basic  properties. 

The  alkaline  reduction  of  benzilosazone  leads  to  the  formation  of 
diphenylhydroxyethylamine,  diphenylethylenediamine,  m.  p.  107 — 110° 
(90—92°:  Feist,  Abstr.,  1894,  i,  196;  120°:  Grossmann,  Abstr., 
1889,  1191),  and  tetraphenylpyrazine,  m.  p.  244°.  G.  Y. 


Mechanism  of  the  Synthesis  of  Cyclic  Nitrogen  Compounds. 
Action  of  Ethyl  Pyruvate  on  jo-Toluidine.  Louis  J.  Simon 
(Compt.  rend.,  19U8,  147,  125—127.  Compare  this  vol.,  i,  296,  687). 
— The  ester,  C22H24O3N2  (I),  previously  obtained  by  the  interaction 
of  jo-toluidine  and  ethyl  pyruvate,  is  hydrolysed  by  cold  concentrated 
sulphuric  acid  to  a  substance,  CjgHjgO^N  (II),  m.  p.  152°,  and  is 
transformed  by  alcoholic  potassium  hydroxide  into  a  substance, 
C19H20ON2,  m.  p.  190°.  The  three  substances  may  be  represented 
thus : 
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C^H^NIC— CH2  CO-CHg  C^H^N  I  C-CHg 

CO  CHMe 


(I.)  (H.)  (III.) 

Simultaneously  with  the  substance  (I),  there  is  also  formed  a  more 
soluble  substance,  C24H3QO4N2,  m.  p.  142°,  which  may  be  represented 
thus:  CyH7-NH-OMe(C02Et)-OH2-C(C02Et):N-C7H^,  and  is  trans- 
formed by  alcoholic  potassium  hydroxide  into  an  acidj  m  p.  265° 
(decomp,),  in  all  probability  4  :  ^-dimethylquinoline-2-carhoxylic  acid. 

G.  B. 

Action  of  Nitric  Acid  on  2 : 6-Dioxypyrimidines.  Nitro- 
hydroxyhydrothymine.  XXX.  Treat  B.  Johnson  {AmeQ\ 
Chem.  J.,  1908,  40,  19—36.  Compare  this  vol.,  i,  692).— The  author 
has  not  been  able  to  obtain  Steudel's  nitrothymine  (Abstr.,  1901, 
i,  434),  which  he  regards  as  a  secondary  decomposition  product,  and 
not  as  a  simple  thymine  derivative. 

With  fuming  nitric  acid  (D  1*5)  at  the  ordinary  temperature, 
uracil  gives  5-nitrouracil ;  5-bromouracil,^''5-bromo-5-nitro-4-bydroxy- 
hydrouracil  (compare  Behrend,  Abstr.,  1887,  i,  919);  5-chlorouracil, 
5-chloro-5-nitro-4-hydroxyhydrouracil,  and  thymine,  5-nitro-4-hydroxy- 
hydrothymine.  The  formation  of  these  hydropyrimidines  involves  a 
direct  addition  of  nitric  acid  to  the  double  linking  between  the  4-  and 
5-positions  of  the  pyrimidine  ring  (compare  Behrend,  Annalen,  1885, 
229,  1—44). 

The  reduction  of  5-bromo-5-nitro-4-hydroxyhydrouracil  by  means  of 
tin  and  hydrochloric  acid  yields  Behrend's  hydroxyxanthine  {loc.  cit.). 

5  :b'Dichloro-i-hydroxyhydrouracil,     ^^^j^Tj-.pxj/fvtTx^CJClgjHgO, 

prepared  by  the  action  either  of  chlorine  water  or  of  potassium 
chlorate  and  hydrochloric  acid  on  uracil,  crystallises  from  water  in 
large  prisms,  m.  p.  212 — 215°  (decomp.). 

5-Chlorouracil,    CO*\^rj.pTT^CCl,    prepared    by    the    action    of 

chlorine  water  on  uracil  or  by  reducing  the  preceding  compound  by 
means  of  tin  and  hydrochloric  acid,  crystallises  from  water  in  prisms, 
m.  p.  300—305°. 

5-Chloro-5-nitro-4:-hydroxyhydrouracilj 

obtained  by  the  action  of  fuming  nitric  acid  (D  1*5)  on  5-chlorouracil, 
separates  in  hard,  ptismatic  crystals,  which  decompose  with  effer- 
vescence at  150 — 160°. 

5'Chloro-5-bromoA-hydroxykydrou7'acil, 

prepared  from  5-bromouracil  or  5-chlorouracil  by  the  action  of  chloiine 
or  bromine  water  respectively,  crystallises  from  bromine  water  in 
prisms,  decomposing  with  effervescence  at  195 — 200°,  and  yields 
5-chlorouracil  when  boiled  with  alcohol. 
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The  action  of  bromine  water  on  5-iodouracil  yields  6  :  6-dibromo-4- 
hydroxyhydrouracil  (compare  Wheeler  and  Johnson,  Abstr.,  1907,  ii, 
826). 

b-Nitroi-hydroxyhydrothymine^  C0<C-^j£.Qg-/QTT\^CMe*N02,  exists 

in  the  following  two  modifications:  (1)  the  a-form,  obtained  by  dis- 
solving thymine  in  fuming  nitric  acid,  separates  in  triclinic  prisms  or 
blocks  [W.  E.Ford  :«:  6: 0  =  0-578: 1:0-420;  a=  107°35',^=  100°25', 
y  =  80°59'],  m.  p.  183°  (decomp.),  and  dissolves  in  water,  giving  an 
acid  solution,  or  in  alcohol.  (2)  The  )8-  or  unstable  modification, 
obtained  under  certain  conditions  when  thymine  is  dissolved  in  fuming 
nitric  acid,  crystallises  from  water  or  alcohol  in  prisms,  m.  p.  230 — 235°, 
and  gradually  changes  into  the  ^-form  when  kept  at  the  ordinary 
temperature.  Both  modifications  yield  thymine  when  reduced  with 
tin  and  hydrochloric  acid.  T.  H.  P. 

iDdanthren  and  Flavanthren.  XI.  Reduction  Products  of 
Flavanthren.  Roland  Scholl  and  W.  Neovius  {Ber.^  1908,  41, 
2534 — 2540.  Compare  this  vol.,  i,  696). — Energetic  reduction  of 
flavanthren  with  zinc  dust  and  sodium  hydroxide  leads  to  the 
formation  of  a-hexahydroflavanthren  (I)  and  flavanthrinol  (II): 


r 


OH  OH 


III  I        I        I         I 

\/\^\/\NH  \/\^\/\NH 

I        I        IH  III 

NH\/\/\/\  NH\/\^\/\ 

■        ■        ■        I  I        I        I        I 


(II.) 

a-Hexahydroflavanthren  hydrate  is  obtained  as  a  stable,  blackish-blue 
powder,  CggHjgOgNg.HgO,  which  loses  HgO  at  160°,  dissolves  in  alcohol 
to  a  bluish-red,  or  if  highly  dilute  to  a  violet,  solution  with  brilliant, 
scarlet  fluorescence,  but  in  nitrobenzene  to  a  non-fluorescent  solution, 
forms  fluorescent  solutions  in  alcoholic  alkalis  or  concentrated  acids, 
and  dyes  unmordanted  wool  in  an  alkaline  bath  red,  becoming  greenish- 
blue  on  treatment  with  acids,  and  violet  with  water.  On  prolonged 
heating  with  zinc  dust  in  alkaline  solution,  a-hexahydroflavanthren 
hydrate  is  converted  into  flavanthrinol  hydrate,  whilst  the  anhydrous 
hexahydro-compound  forms  anhydrous  flavanthrinol  when  heated  at 
300°  in  a  current  of  carbon  dioxide.  On  treatment  with  a  current 
of  air  in  alkaline  solution,  the  hexahydro-compound  is  oxidised  to 
flavanthren. 

Flavanthrinol  hydrate,  CggHj^jONjjHgO,  forms  a  blue,  volumicous 
precipitate,  becoming  blackish-blue  when  dried,  loses  HgO  at  160°,  is 
less  soluble  than  a-hexahydroflavanthren  hydrate,  forms  red  solutions 
with  olive-green  fluorescence  in  organic  solvents,  except  nitrobenzene, 
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in  which  it  is  not  fluorescent,  "gives  coloured  solutions  with  reddish- 
brown  fluorescence  in  concentrated  acids,  and  dyes  unmordanted  wool 
violet-red,  becoming  green  with  acids,  and  blue  with  water.  Flavan- 
thrinol  is  not  oxidised  by  air  at  the  ordinary  temperature,  but,  on 
treatment  with  ferricyanide  or  when  heated  in  air,  yields  flavanthren. 

G.  Y. 

Desulphurisation  of  Thiohydantoins.  James  R.  Bailey  and 
C.  P.  Randolph  {Ber.,  1908,  41,  2494— 2505).— Bailey  observed 
(Abstr.,   1904,  i,  826)  that    l-carboxyisopropylamino-5  : 5-dimethyl-2- 

thiohydantoins,  C02H-CMe2-NH-ISr<^^V^,  having  R  =  analphyl 

or  aryl  group  in  position  3,  are  readily  converted  by  means  of  mercuric 
oxide  into  the  corresponding  hydantoins, 

CO,H-CMe,-NH-N<^J[!i?^, 

which  on  treatment  with  bromine  water  are  oxidised,  forming  the 

,      CO-CMeg.    ^^_^^^^    .CMe^-CO 
azo-compounds,    l     nr^-^-^*-^--^'-'^*\n/^_xr-D'      containing      the 

tetrazone  grouping  •N'NIN'N*.  It  is  found  now  that  the  de- 
sulphurisation and  the  oxidation  to  the  tetrazone  take  place  in  one 
operation  when  the  thiohydantoin  is  treated  with  bromine  water. 
These  observations  led  to  the  study  of  the  desulphurisation  of  thio- 
hydantoins in  general.  Although  the  statements  of  Aschan  (Abstr., 
1884,  907)  and  of  Marckwald,  Neumark,  and  Stelzner  (Abstr.,  1892, 
149)  suggest  that  this  desulphurisation  takes  place  with  ease,  it  is  fouud 
that  the  thiohydantoins  studied  other  than  those  already  mentioned 
are  not  converted  into  hydantoins  by  the  action  of  mercuric  oxide.  On 
the  other  hand,  the  desulphurisation  does  take  place  readily  when  the 
alkali  salts  of  the  thiohydantoic  acids  are  treated  with  mercuric  oxide, 
the  resulting  hydantoates  being  readily  converted  into  the  hydantoins. 
Thus  3-methylhydantoin  and  3-ethylhydantoin  are  formed  by  heating 
potassium  methylthiohydantoate  and  ethylthiohydantoate  respectively 
with  mercuric  oxide  in  aqueous  solution. 

Whilst  1-carboxyisopropylamino-  3-  phenyl-5  :  5  -  dimethyl  -  2  -  thio- 
hydantoin is  readily  desulphurised  by  mercuric  oxide,  3-phenyl-5  : 5- 
dimethylhydantoin  is  not  obtained  by  the  action  of  mercuric  oxide  on 

the  thiohydantoin,  NH<^     __^  I       ,  but,  on  the  other  hand,  all  thio- 
Uo       JN  Jr  n 

hydantoins  derived  from  a-aminoi«o butyric  acid  are  desulphurised 
normally  by  bromine  water.  Thiohydantoins  derived  from  glycine  or 
alanine,  that  is,  containing  one  or  two  hydrogen  atoms  in  position  5, 
when  treated  with  bromine  water,  yield  sulphuric  acid  and  halogen- 
substitution  products  of  the  hydantoins  (compare  Andreasch,  Abstr., 
1902,  i,  157). 

Ethylhydantoic  acid,  CgHjQOgNg,  prepared  from  the  hydantoin,  has 
m.  p.  132°  (decomp.). 

Z-Allylhydantoin,  CgHgO^Ng,  crystallises  in  thin  needles,  m.  p.  78°. 

S^p-Tolylhydantoic  acid,  Cj^H^gOgNg,  separates  from  alcohol  in 
cryst^le,  n^  p.  203°  (decomp.);  the  ethyl  eater,  m.  p.  166°,     3-^-Tolyl- 
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hydantoin  crystallises  in  needles,  m.  p.  211°  (205°:  Quenda,  Abstr., 
1892,  828). 

Phenylmethylhydantoic  acid,  prepared  by  the  action  of  mercuric 
oxide  on  the  corresponding  potassium  thiohydantoate,  has  m.  p. 
170°  (decomp.),  and  on  treatment  with  acids  is  converted  into 
3-phenyl-5-methylhydantoin. 

The  following  hydantoins  were  prepared  by  the  action  of  bromine 
water  on  the  corresponding  thiohydantoins,  sulphuric  acid  being  formed 
to  the  extent  of  about  66%  of  the  theoretical  amount.  The  thiohydan- 
toins were  formed  from  a-aminoisobutyronitrile  by  Marckwald, 
Neumark,  and  Stelzner's  method  {loo.  cit.).  The  data  in  brackets  after 
the  m.  p.'s  are  those  given  by  Marckwald,  Neumark,  and  Stelzner. 

3-Phenyl-5  :  5-dimethylthiohydantoin  crystallises  in  prisms,  m.  p. 
1 74°  (67°) ;  the  methyl  ether,  Ci^HnONg-SMe,  m.  p.  96°  (viscid  liquid), 
forms  a  platinichloride,  (C^2Hi4^^2^)2^2-'^^^^6'  decomp.  about  240° 
(132°),  and  a  picrate,  Ci2Hi40N2S,CgH307N3,  m.  p.  194°  (174°). 
3-Phenyl-5 :5-dimethylhi/dantoin,  C^^H^gOgN^,  crystallises  in  broad 
prisms,  m.  p.  171°,  and  is  obtained  also  from  a-aminoisobutyronitrile 
and  phenylcarbimide. 

3:5: 5-Trimethylthiohydantoin,  CgHjoONgS,  crystallises  in  micro- 
scopic prisms,  m.  p.  145°  (53°),  and  appears  to  form  a  sparingly 
soluble  compound  with  mercuric  oxide,  blackening  not  taking  place. 
3:5: 5-Trimethylhydantoin,  CgHj^OgNg,  crystallises  in  long  prisms, 
m.  p.  149°. 

3-p-Tolyl-5 : 5-dimethylthiohydantoin,  CjgHj^ONgS,  forms  needles, 
m.  p.  223°  (85°).  5--p-Tolyl-6  : 5-dimethylkydantoin,  C-^^H^fi^^^,  m.  p. 
175°.  G.  Y. 

Thiohydantoins  and  Bases  derived  from  These.  James  R. 
Bailey  and  C.  P.  Randolph  (Ber.,  1908,  41,  2505— 2508).— The  authors 
draw  attention  to,  and  discuss  some  possible  explanations  of,  the  differ- 
ences in  the  properties  of  the  thiohydantoins  described  by  Marckwald, 
Neumark,  and  Stelzner  (Abstr.,  1892,  149),  and  of  those  prepared  by 
the  same  methods  by  themselves  (preceding  abstract).  The  constitution 
of  the  thiohydantoins  now  obtained  is  confirmed  by  the  conversion  of 
3-phenyl-5  : 5-dimethyl-2-thiohydantoin  into  3-phenyl-5  :  5-dimethyl- 
hydantoin,  which  is  formed  also  by  condensation  of  a-aminoisobutyro- 
nitrile  with  phenylcarbimide,  and  by  the  action  of  sulphuric  acid  on 

l-azo-3-phenyl-5:5-dimethylhydantoin,  Ng   N<^      _^   i         L.     G.  Y. 

Hydrolysis  of  Xanthines  and  Deoxyxanthines.  Julius  Tafel 
and  Rudolf  Mayer  (Ber.,  1908,  41,  2546—2556.  Compare  Abstr., 
1907,  i,  984). — It  has  been  observed  that,  whilst  some  deoxyxanthines 
decompose  readily  with  evolution  of  carbon  dioxide  when  heated  with 
dilute  acids,  others  exhibit  much  greater  stability.  A  systematic  study 
has  now  shown  that  xanthine  itself  and  all  methylated  xanthines 
which  are  not  methylated  in  position  3  are  readily  hydrolysed  when 
gently  heated  with  acids  according  to  the  scheme  : 
NR-CH,-C-NR  NHR-CH,-CH-NR  ,  co  +  NH 
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Thus,  under  the  same  conditions,  deoxyxanthine,  deoxyheteroxanthine, 
and  deoxyparaxanthine  form  5-aminomethyl-4-iminazolones  and  evolve 
carbon  dioxide,  with  similar  velocities.  On  the  other  hand,  3-methyl- 
xanthine,  theobromine,  theophylline,  and  caffeine  are  much  more  stable 
towards  acids,  and  when  hydrolysed  undergo  more  complicated 
reactions,  which  do  not  yield  definite  products.  It  is  suggested  that 
the  ready  and  simple  hydrolysis  depends  on  the  possibility  of  the 
deoxyxanthine  reacting  in  the  tautomeric  form 
NR-CHo-C-NR. 


6  (OH) 


:N.t;-N>^^- 


Tables  are  given  showing  the  results  of  determinations  of  the  rate  of 
hydrolysis  of  deoxyxanthine,  deoxyheteroxanthine,  and  deoxypara- 
xanthine, as  measured  by  the  carbon  dioxide  evolved  and  by  the 
ammonia  formed.  The  5-aminomethyl-4-iminazolones,  formed  by  the 
acid  hydrolysis  of  the  deoxyxanthines,  are  strongly  basic,  amorphous 
substances,  readily  soluble  in  water,  and  are  unstable,  but  form  stable, 
crystalline  salts. 

b-Aminomethyl-l-methyl-i-iminazolone,  from  deoxyheteroxanthine, 
is  isolated  as  the  hydrochloride^  C5HgON3,HC],  which  crystallises 
in  needles,  decolorises  bromine  water,  and  gives  an  odour  of  ^sonitrile 
when  heated  with  chloroform  and  alcoholic  potassium  hydroxide.  The 
platinichloride,  {Q^-^fiiJ^^^^tGl^,  yellowish-red  needles  ;  the  picrate, 
Cj-^HjgOj^N^,  yellow  needles.  b-Aminomethyl-i-iminazolone  hydrochloride, 
C^H^ONg,!!^,  from  deoxyxanthine,  and  b-methylaminomethyl-l-methyl- 
Ai'iminazolone  hydrocldorxde,  CgHj^ONgjHCl,  from  deoxyparaxanthine, 
were  analysed. 

The  hydrolysis  of  the  deoxyxanthines  by  baryta  also  has  been 
studied  and  compared  with  that  of  the  xanthines.  From  Fischer's 
results  (Abstr.,  1899,  i,  262),  it  was  to  be  expected  that  the  rate  of 
hydrolysis  would  be  related  directly  to  the  acidity  of  the  xanthine 
(Wood,  Trans.,  1906,  89,  1839).  The  results  now  obtained  with 
xanthine,  3-methylxanthine,  heteroxanthine,  theophylline,  para- 
xanthine,  theobromine,  and  caffeine,  and  with  the  corresponding 
deoxy-compounds,  show  that  this  is  not  the  case  with  either  class 
of  substance.  Moreover,  the  rule  that  the  ease  of  hydrolysis  increases 
with  the  number  of  methyl  groups,  to  which  the  behaviour  of  the 
xanthines  approximates,  does  not  hold  good  for  the  deoxyxanthines. 

G.  Y. 


Brominations  by  means  of  Diazobenzene  Perbromides.  Carl 
BtLow  and  Hermann  Schmachtenberg  {Ber.,  1908,  41,  2607 — 2614). 
— When  diazobenzefie  perbromide  is  dissolved  in  well-cooled  acetone 
or  acetophenone  and  the  temperature  allowed  to  rise,  a  vigorous 
reaction  begins  at  14*9°,  hydrogen  bromide  is  evolved,  crystals  of 
diazobenzene  bromide  separate,  and  a  monobromo-derivative  of  the 
ketone  is  formed.  When  the  perbromide  is  kept  for  some  four  to  five 
days,  decomposition  occurs,  phenol  and  tribromophenol  being  formed 
according  to  the  equation:  SPhNgBrg -h  3H2O  — >  CgHgBrg'OH-h 
2PhOH  4-  6HBr  -f  SNg.  Unsaturated  compounds  can  also  be  converted 
into  dibromides  by  the  action  of  an  acetic  acid  solution  of  the  per- 
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bromide.     Cinnamic  acid,  ethyl  cinnamate,  and  phenyl propiolic  acid 
have  been  brominated  in  this  manner. 

Acetyl -;9-aminodiazobenzene  perbromide  (Silberrad  and  Smart, 
Trans.,  1906,  89,  170)  is  much  more  stable  than  diazobenzene  per- 
bromide, and  gives  up  bromine  only  when  kept  for  several  weeks  in 
a  moist  atmosphere.  The  corresponding  acetyl -"p-aminodiazohenzene 
Iromide,  NHAcCgH^'Ng'Br,  is  also  stable,  m.  p.  116°.  It  may  be 
kept  in  a  desiccator  over  calcium  chloride ;  it  is  readily  soluble 
in  water,  and  is  very  slowly  decomposed  by  water  at  the  ordinary 
temperature.  The  perbromide  of  the  acetyl  derivative  also  acts  as 
a  brominating  agent.  J.  J.  S. 

Hydrolysis  of  Vignin.  Thomas  B.  Osborne  and  Frederick  W. 
Heyl  {Amer.  J.  Physiol,  1908,  22,  362— 372).— Yignin  is  the  name 
given  to  the  principal  protein  of  the  seeds  of  the  cow-pea  (Vigna 
sinensis) ;  it  is  a  globulin  freely  soluble  in  a  5%  solution  of  sodium 
chloride,  and  nearly  insoluble  in  a  1%  solution  of  the  same  salt. 
The  yield  of  cleavage  products  brought  about  by  acid  hydrolysis  was  : 
glycine,  0  ;  alanine,  0*97 ;  valine,  034;  leucine,  782;  proline,  5*25; 
phenylalanine,  5*27  ;  aspartic  acid,  3*97  ;  glutamic  acid,  16*89  ;  serine, 
0;  oxyproline,  0  ;  tyrosine,  2 '26  ;  cystine,  not  determined  ;  arginine, 
7*2;  histidine,  3*08;  lysine,  4*28;  ammonia,  2  32;  tryptophan, 
present;  total,  59-65%.  W.  D.  H. 

Constitution    of    Nucleo-proteins.      The     Constituents    of 
Pepsin.     Louis    Hugounenq    and    Albert    Morel    (Compt.    rend., 
1908,    147,    212 — 214). — Crude   pepsin    extracted   from   the    gastric 
mucous   membrane  of   the  pig  by  4  parts  of  0*2%  hydrochloric  acid 
at  50°  yielded  on  hydrolysis  by  concentrated  acids:  tyrosine,  1'7% 
alanine,  3*2%  ;  valine,  7*5%  ;  leucine,  11*4% ;  phenylalanine,  2*2%;  lysine 
6-5%;    arginine,    2*0%;    adenine,   0*5%;   xanthine,  less    than    0*01% 
guanine,  02%;  glucosamine,  l'4%;i//-histidine,  0'4%,  and  j/^-lysines,  0*5% 
The  last-named  substances  are  new ;  i{/-histidine,  C^H^OgNg,  is  a  diamino 
acid,  precipitable  by  silver  nitrate,  which  was  analysed  as  such  and  as 
the  benzoyl    derivative ;   the    ifz-lysines   are    two    substances   yielding 
picrates  which  remain  dissolved  in  the  mother  liquor  of  lysine  picrate. 
One  of  the  new  picrates  melts  at  216°,  and  belongs  to  a  substance, 
^11-^24^5-^3'  which  appears  to  be  a  dipeptide  derived  from  lysine  and 
glutamic  acid.  G.  B. 

Identity  of  Nucleic  Acids  of  Thymus,  Spleen,  and  Pancreas. 
Walter  Jones  {J.  Biol.  Chem.,  1908,  5,  1 — 26;. — It  is  pointed  out 
that  many  of  the  differences  which  have  been  described  in  various 
nucleic  acids  are  due  to  the  difficulties  in  estimating  their  cleavage 
products,  to  different  methods  employed,  and  to  admixture  with 
guanylic  acids.  The  three  nucleic  acids  investigated  in  this  research 
appear  to  be  identical,  the  special  points  worked  out  being  specific 
rotation  under  varying  conditions,  and  the  degree  of  viscosity  of  the 
sodium  salts.  The  so-called  gelatinous  sodium  salt  and  the  non- 
gelatinous  salt  are  readily  convertible  one  into  the  other,   and  this 
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offers   a   simple    explanation    of    the   physiological    localisation    and 
migration  of  nucleic  acid.  W.  D.  H. 

Adsorption  of  Ferments.  Leonor  Michaelis  {Biochem.  Zeitsch., 
1908,  12,  26—27.  Compare  this  vol.,  i,  587).— By  using  more 
dilute  solutions  of  pepsin,  it  is  found  that  it  is  adsorbed  by  kaolin  in 
acid  or  alkaline  media.  It  is  uncertain  how  much  of  this  may  not  be 
due  to  mechanical  adsorption.  W.  D.  H. 

Enzyme  Action.  XII.  The  Enzymes  of  Emulsin.  Henry 
E.  Armstrong,  E.  Frankland  Armstrong,  and  Edward  Horton 
{Proc.  Roy.  Soc,  1908,  80,  B,  321— 331).— The  enzyme  solutions  were 
prepared  for  the  purposes  of  the  experiments  directly  from  almonds. 
The  extract  at  15°  exerted  but  little  action  on  lactose,  whereas  /?- 
methylglucoside  underwent  hydrolysis  to  a  considerable  extent ;  at 
36°  both  substances  were  hydrolysed  rapidly.  On  heating  the 
extract  at  45°  for  three  hours,  it  lost  its  power  of  hydrolysing  milk- 
sugar  ;  it  retained  its  activity  as  a  hydrolyst  of  /3-methylglucoside, 
amygdalin,  and  salicin,  not  only  after  twenty  hours'  heating  at  45°, 
but  also  when  heated  for  several  hours  at  55°.  The  enzyme  was 
destroyed  at  about  59°.  Other  experiments  were  carried  out  with 
the  object  of  effecting  a  separation  of  different  enzymes  by 
macerating  almonds  at  different  temperatures;  by  macerating  with 
water  at  0°,  for  example,  and  then  macerating  the  extracted  paste 
with  a  further  quantity  of  water  at  45°,  two  preparations  of  emulsins 
were  obtained  ;  both  hydrolysed  lactose  at  38° ;  only  that  made  at  the 
lower  temperature,  however,  produced  any  preceptible  hydro- 
lysis at  15°,  indicating  that  the  gluco-lactase  had  been  preferentially 
extracted  at  15°.  The  rate  of  hydrolysis  of  milk-sugar  by  extracts 
of  almonds  was  investigated  both  without  addition  of,  and  in  the 
presence  of,  added  dextrose  and  galactose.  The  former  alone  caused 
considerable  inhibition.  The  evidence  obtained  indicates  the  existence 
of  a  lactase  in  almonds,  distinct  from  emulsin  proper  (/3-glucase). 
Investigations  were  also  made  on  the  rate  of  hydrolysis  of  amygdalin, 
both  the  hydrocyanic  acid  and  dextrose  being  estimated  during  the 
course  of  hydrolysis  by  special  methods,  which  are  described.  The 
amount  of  Fischer's  glucoside  separated  from  partly  hydrolysed 
material  was  always  small ;  apparently  there  is  no  great  difference  in 
the  rate  at  which  this  glucoside  and  amygdalin  are  hydrolysed  by 
the  )8-glucase.  S.  B.  S. 

Action  of  Acids  on  the  Coagulation  of  Milk  by  Vegetable 
Rennets.  C.  Gerb^r  (Cornpt.  rend.,  1908,  146,  1111— 1114).— It  is 
shown  that  with  vegetable  ferments  which  coagulate  boiled  milk  more 
readily  than  fresh  milk,  the  addition  of  small  quantities  of  citric,  suc- 
cinic, butyric,  phosphoric,  or  hydrochloric  acids  retards  the  action  of  the 
rennet,  whilst  larger  quantities  accelerate  it.  In  the  case  of  rennets 
which  curdle  fresh  milk  more  quickly  than  boiled  milk,  all  the  above 
acids,  with  the  exception  of  citric  acid,  have  an  accelerating  action  ; 
citric  acid  has  a  retarding  effect,  except  when  present  in  small  quantity 
(compare  Abstr.,  1907,  i,  1100).  W.  P.  S. 
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Influence  of  Certain  Iron  Compounds  and  of  Peroxydases 
on  the  Catalysis  of  Hydriodic  Acid  by  Hydrogen  Peroxide. 
Jules  Wolff  and  E.  de  Stoeklin  {Gompt.  rend.,  1908,  146, 
1415 — 1417.  Compare  this  vol.,  i,  490;  ii,  573).— Colloidal  ferrous 
f errocyanide  behaves  as  a  peroxydase  in  most  cases,  but  does  not  activate 
the  decomposition  of  hydriodic  acid  by  hydrogen  peroxide.  The 
latter  activation  is,  however,  brought  about  by  ferric  thiocyanate  and 
by  most  peroxydases,  but  in  the  case  of  the  ferments  it  appears  to  be 
due  to  the  admixture  of  a  specific  enzyme,  since  particularly  pure  and 
potent  peroxydases  have  been  prepared  which  had  but  a  feeble  effect 
on  the  reaction  between  hydriodic  acid  and  hydrogen  peroxide. 

G.  B. 

A  Graphic  Method*  for  Registering  Certain  Fermentation 
Processes.  Carlo  Foa  {Biochem.  Zeitsch.,  1908,  11,  382—399).— 
An  apparatus  is  described  for  graphically  registering  oxidative  pro- 
cesses taking  place  in  the  presence  of  oxydases.  The  substances  under 
investigation  are  placed  in  one  vessel,  which  is  connected  with  a 
second  vessel  containing  water,  with  a  layer  of  oil  on  the  surface  to 
prevent  oxidation.  The  two  vessels  are  immersed  in  a  constant-tem- 
perature bath,  and  can  be  filled  with  either  air  or  oxygen.  The 
second  flask  is  connected  with  a  Mosso  plethysmograph.  The  apparatus 
is  so  arranged  that,  as  the  oxygen  is  used  up  in  the  process,  water 
flows  back  from  the  plethysmograph  into  the  second  vessel ;  the  amount 
which  flows  back  can  be  automatically  registered  by  means  of  a  feather 
pointer  on  a  blackened  surface.  A  special  thermo-regulator  was 
constructed  for  maintaining  constant  temperatures,  as  the  Ostwald 
thermostat  was  not  sufficiently  sensitive.  The  carbon  dioxide  evolved 
during  the  oxidative  processes  was  also  investigated.  S.  B.  S. 

Purification  of  Peroxydase.  Alexis  Bach  and  Jacob  Tscherniagk 
(Ber.,  1908,  41,  2345— 2349).— Peroxydase,  prepared^-by  the  Bach- 
Chodat  method  (Abstr.,  1903,  i,  377),  always  contains  large  amounts 
of  carbohydrates  and  gum-like  substances,  and  activates  compara- 
tively small  amounts  of  hydrogen  peroxide.  Attempts  to  purify  the 
peroxydase  by  alternate  solution  in  water  and  precipitation  by  means 
of  alcohol  have  been  unsuccessful  (this  vol.,  i,  238).  A  more  active 
peroxydase  has  now  been  obtained  by  treating  the  expressed  juice  of 
turnips  with  basic  lead  acetate,  removing  the  excess  of  lead  by  means 
of  sodium  carbonate,  dialysing  the  solution  through  a  parchment 
membrane,  and  finally  precipitating  the  peroxydase  by  means  of 
alcohol.  The  peroxydase  thus  obtained  forms  a  greyish-white  powder, 
contains  7*87%  of  water,  81*66%  of  organic  matter,  1'47%  of  ash,  and 
3*44%  of  nitrogen  calculated  for  the  ash-free  substance,  and  has  the 
activation  coeflicient,  22*7.  As  Stocklin's  purified  peroxydase,  con- 
taining 11-41%  water,  65-88%  organic  matter,  22-71%  ash,  and  3-43% 
nitrogen,  had  the  activation  coefficient  2,  the  activity  of  the  peroxydase 
is  evidently  not  related  to  its  percentage  of  nitrogen  or  of  ash.  The 
new  peroxydase  gives  the  biuret  and  xanthoprotein  reactions,  but  not 
Millon's  reaction,  and  when  heated  evolves  pyrrole  and  a  strongly 
alkaline  base.     It  renders  hydrogen  peroxide  active  towards  the  oxida- 
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tion  of  phenols  and  aromatic  bases,  as  also  towards  that  of  hydrogen 
iodide.     These  observations  are  in  agreement  with  Bach's  view  (Abstr., 

1907,  i,  268,  810)  that  peroxydase  is  a  single  enzyme.  Whilst  when 
heated  in  the  water-bath  the  purified  peroxydase  is  destroyed  com- 
pletely only  in  eighteen  minutes,  if  diluted  with  20  vols,  of  water,  it  is 
destroyed  under  the  same  conditions  in  three  minutes.  G.  Y. 

Occurrence  of  Formaldehyde  in  Cell-free  Fermentation. 
Alexander  Lebedeff  (Biochem.  Zeitsch.,  1908,  10,  454 — 457). — In 
cases  of  fermentation  by  yeast  juice  in  Walton's  shaking  apparatus, 
after  the  fermentation  was  over,  and  shaking  was  continued  day  and 
night,  a  reverse  action  occurred,  and  some  of  the  carbon  dioxide  was 
absorbed.  No  proof,  however,  could  be  obtained  that  sugar  was  formed 
anew,  but  formaldehyde  was  found.  W.  D.  H. 

Preparation  of  Derivatives  of  jt?-Aminophenylarsinic  Acid. 
KuRATORiUM  der  Georg  and  Franjiska  Speyer'schen  Studienstif- 
TUNG  (D.R.-P.  193542). — ^-Aminophenylarsinic  acid  condenses  readily 
with  aldehydes  to  furnish  azomethine  derivatives. 

p-Hydroxybenzylidone-^-aminophenylarsinic  acid, 

oh-C6H4-ch:n-C6H4-asO(oh)2, 

obtained  by  melting  its  components  together  at  140 — 150°  and  crystal- 
lising the  product  from  alcohol,  is  a  sparingly  soluble,  yellow  powder, 
which  is  hydrolysed  by  boiling  water,  the  components  again  condensing 
as  the  aqueous  solution  is  cooled.  Similar  products  are  described  from 
jt>-dimethylaminobenzaldehyde  and  resorcylaldehyde.  G.  T.  M. 

Secondary   Aromatic    Arsinic    Acids.      Louis    Benda    (Ber., 

1908,  41,  2367— 2373).— Michaelis  prepared  dinitrodiphenylarsinic 
acid  (Abstr.,  1902,  i,  515)  from  diphenylchloroarsine,  but  was  unable 
to  obtain  the  corresponding  diamino-acid  by  reduction.  Such  diamino- 
diarylarsinic  acids,  As(E,*NH2)20*OH,  have  now  been  prepared  by  heat- 
ing aromatic  amines  with  arsenic  acid  at  170 — 180°  (compare  Bechamp, 
Compt.  rend.,  1863,  56,  1172).  These  diamino-acids  resemble  amino- 
phenylarsinic  acid  in  their  general  behaviour,  having  both  acid  and 
basic  properties,  but  do  not  form  precipitates  with  magnesia  mixture, 
are  soluble  in  alcoholic  sodium  hydroxide,  and,  when  diazotised  and 
coupled  with  /8-naphthylamine,  form  dyes  which  are  insoluble  in 
alkalis.  XJnmordanted  vegetable  fibres  have  only  a  small  aflSnity  for 
the  dye  formed  by  coupling  diazotised  di-p-aminodiphenylarsinic  acid 
with  6-amino-l-naphthol-3-sulphonicacid.  When  diazotised  and  boiled, 
the  diaminodiarylarsinic  acids  yield  the  corresponding  dihydroxy- 
acids,  As(R-0H)20-CtH. 

Di-^-aminodiphenylarsinic  acid,  Q^^-^fi^ ^Ks,  formed  together 
with  j9-aminophenylarsinic  acid  by  heating  arsenic  acid  with  aniline 
at  180 — 200°,  crystallises  in  needles,  m.  p.  232°,  and  forms  a  white 
precipitate  with  silver  nitrate  in  neutral  solution.  The  diacetyl 
derivative,  CjgHj^O^NgAs,  forms  amber-coloured  prisms,  m.  p.  263°. 
Di-T^-hydroxydiphenylarsinic  acid,  CjgHnO^As,  crystallises  in  plates, 
m.  p.  239°. 

Li-ip-aminodi-Q-tolylarsinic     acid,     Ci4Hi^02N"2As,     crystallises     in 
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prisms,  m.  p.  243°.  The  diacetyl  derivative,  OjgHgjO^NgAs,  forms 
glistening  prisms,  m.  p.  237°,  decomp.  255°.  Di-^hydroxy-o-tolyl- 
arsinic  acid,  Cj^Hj^O^As,  has  m.  p.  247°.  ^  G.  Y. 

Magnesio-aoetylene  Bromide.  II.  Bernardo  Oddo  (Gazzettai 
1908, 38,  i,  625—635.  Compare  Abstr.,  1904,  i,  862).— When  magnesio- 
acetylene  bromide  is  treated  successively  with  carbon  dioxide  and  dilute 
sulphuric  acid,  a  small  amount  of  propiolic  acid  is  formed,  the  reactions 
being  expressed  by  the  equations  : 

CH-C-MgBr  +  CO2  =  CH:C-CO-0-MgBr 
and    2CH:C-CO-0-MgBr  +  H20  +  H2S04  =  MgS04  +  MgBrg  +  H2O  + 
2CH:C*C02H.     The   interaction   of   magnesio-acetylene  bromide   and 
water  gives  acetylene  in  sniall  yield  : 

OHiC-MgBr  +  HgO  =  C2H2  +  MgBr-OH. 

The  hydrocarbon,  m.  p.  213 — 214°,  which  is  obtained  by  the  action  of 
benzaldehyde  on  magnesio-acetylene  bromide,  to  which  the  formula 
CjgHj4  was  ascribed  (he.  cit.),  is  shown  to  be  s-tetraphenylethane,  m.  p. 
2U9°.  The  formation  of  this  compound  and  of  the  others  mentioned 
{loc.  cit.)  is  due  lo  the  interaction  of  benzaldehyde  and  magnesium 
phenyl  bromide  which  has  remained  unchariged  during  the  action  of 
the  acetylene.  Phenylacetylenecarbinol  is  formed  in  small  quantity 
by  the  action  of  benzaldehyde  on  magnesio-acetylene  bromide  and 
subsequent  treatment  with  water  : 

Ph-CHO  +  CH-C-MgBr  =  MgBr-O-CHPh-C-CH, 
which  with  H2O  gives  OH-CHPh-C:CH.  T.  H.  P. 
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Formal  Types  of  Structural  laomerides.  Conrad  Laar  {J.  pr. 
Chem.,  1908,  [ii],  78,  165— 200).— An  attempt  to  classify  the  different 
types  of  structural  isomerides. 

The  main  groupings  are  : 

(I).  Didesinic  forms  or  isomerides  with  two  changes  of  linking,  for 
instance,  CHg-CHBr-CHg  and  CHg-CHg-CHaBr. 

(II).  Tridesmic  forms  or  isomerides  with  three  changes  of  linking, 
such  as  o-nitrophenol  and  o-quinoneoxime. 

(III).  Tetradesmic  forms  or  isomerides  with  four  changes  of  linking, 
for  instance,  p-nitrosophenol  and  /j-quinoneoxime. 

Each  of  these  main  groups  is  divided  into  sub-groups  :  (a)  Isomerism 
without  change  of  valency ;  (b)  isomerism  with  change  of  valency,  and 
each  sub-group  is  split  up  into  a  number  of  smaller  divisions. 

J.  J.  S. 

Some  Physical  Properties  of  Butane  and  isoButane.  Paul 
Lebeau  {Bull.  Acad.  roy.  Belg.,  1908,  300— 304).— The  author  has 
re-determined  the  boiling  points  and  some  other  physical  constants  of 
butane  and  isobutane  on  specimens  of  the  pure  hydrocarbons  obtained 
by  the  action  of  metalammonium  compounds  on  the  corresponding 
alkyl  halide  (Abstr.,  1905,  i,  401). 

n-Butane,  prepared  by  the  action  of  sodammonium  on  n-  or 
sec-butyl  iodide,  solidifiea  in  liquid  air,  has  b.  p.  0-5°/755  mm., 
and  a  critical  temperature  151 — 152°  ;  ?5obutane,  obtained  by 
the  action  of  sodammonium  or  calcium-ammonium  on  isobutyl 
chloride,  is  also  solid  in  liquid  air,  has  b.  p.  -  10*5°/757  mm. 
[Noyes,  this  vol.,  i,  305,  finds  b.  p.  -11-57760  mm.],  and  a 
critical  temperature  134 — 135°.  The  solubilities  of  the  two  hydro- 
carbons in  various  solvents  have  also  been  determined,  and  the 
results  are  comprised  in  the  following  table  : 

Pressure  in 
millimetres  of 

mercury.  Temperature. 

Water     772  17° 

Alcohol  775  17 

Ether •        773  18 

Chloroform     768  17 


Molecular  Weight  of  Hexacontane.  Karl  Struve  {Annalen, 
1908,  362,  123 — 124). — Hexacontane  was  prepared  by  Hell  and 
Hagele  (Abstr.,  1889,575)  by  acting  on  myricyl  iodide  with  potassium. 
These  authors  did  not,  however,  determine  the  mol.  wt.  of  the 
compound,  and,  since  it  might  possibly  be  an  unsaturated  hydrocarbon, 
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^olume  of 

gas  dissolved  in 

one  volume  of  solvent. 

Butane. 

tsoButane. 

0-15 

0-13 

18-83 

13-2 

29-8 

27-9 

32-6 

39-5 

M. 

A.  W. 
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CgoHgQ,  the  mol.  wt,  has  been  determined  by  Landsberger's  boiling- 
point  method.     The  values  obtained  agree  with  the  formula  OqqH.^22- 

W.  H.  G. 

Reciprocal  Transformation  of  Isomerides  under  the 
Influence  of  Chemical  Induction.  Sebastian  M.  Tanatar  (/. 
Euss,  Phys.  Chem.  Soc,  1908,40,  806— 810).— It  was  discovered  by 
Skriup  (Abstr.,  1891,  1338)  that  one  exothermic  reaction  may  induce 
another  reaction,  also  exothermic,  a  phenomenon  to  which  this  author 
gave  the  name  consonance.  Thus,  when  hydrogen  sulphide  and  sulphur 
dioxide  react  together  in  a  medium  containing  maleic  acid,  the  latter 
is  transformed  into  f umaric  acid. 

The  author  gives  further  instances  of  this  phenomenon.  The 
transformation  of  c^/cZopropane  into  propylene  is  induced  by  the 
reaction  2NO  +  02  =  N204  at  the  ordinary  temperature,  but  the 
interaction  of  hydrogen  sulphide  and  sulphur  dioxide  has  no  such 
effect ;  so  that  not  all  exothermic  reactions  are  able  to  induce  isomeric 
change,  the  conditions  necessary  in  any  particular  case  being  unknown. 

T.  H.  P. 

Action  of  Sulphur  on  Acetylene.  William  Oechsner  de 
CoNiNCK  {Bull.  Acad.  roy.  Belg.,  1908,  305). — Two  years  ago  the 
author  observed  that  thiophen  is  not  formed  by  the  action  of  acetylene 
on  fused  sulphur  in  the  absence  of  air,  and  he  is  therefore  able  to 
confirm  the  results  obtained  by  Capelle  (this  vol.,  i,  201). 

M.  A.  W. 

Preparation  of  Acetylene  Di-  and  Tetra- chlorides  from 
Acetylene  and  Antimony  Pentachloride.  Harry  K.  Tompkins 
(D.R.-P.  196324). — Acetylene  di-  and  tetra-chlorides  (s-dichloro- 
ethylene  and  s-tetrachloroethane)  may  be  prepared  by  passing  the 
required  amounts  of  acetylene  into  antimony  pentachloride,  or  a 
mixture  of  this  chloride  with  antimony  trichloride,  and  then  distilling 
the  product,  which  contains  probably  an  additive  compound  of 
acetylene  and  the  pentachloride.  G.  T.  M. 

Decomposition  of  Chloroform  by  Alcoholic  Alkali  Hydr- 
oxides. GusTAV  MossLER  (Mouatsh.,  1908,29,  573— 581).— The  de- 
composition of  chloroform  by  alcoholic  potassium  hydroxide  yields  carbon 
monoxide,  formic  acid,  and  ethylene,  the  latter  hitherto  undetected. 
Contrary  to  the  general  belief,  carbon  monoxide  is  the  main  product ; 
only  in  favourable  circumstances  is  as  much  as  half  of  the  chloro- 
form converted  into  formic  acid.  In  the  first  two  series  of  experi- 
ments, 20%,  5%,  and  1%  solutions  of  potassium  hydroxide  in  absolute 
or  in  50%  alcohol  are  added  to  known  amounts  of  chloroform.  In  all 
cases  a  constant  volume  ratio,  75  :  25,  exists  between  the  amounts  of 
carbon  monoxide  and  ethylene.  The  same  ratio  is  attained  in  the 
third  series  of  experiments,  in  which  an  alcohol-chloroform  mixture 
is  dropped  on  to  powdered  potassium  hydroxide,  provided  that  the 
molecular  proportion  of  alcohol  to  chloroform  exceeds  5:1. 

The  decomposition  of  chloral  by  alcoholic  potassium  hydroxide  also 
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leads  to  the  formation  of  carbon  monoxide  and  ethylene  in  the  ratio 
3  : 1  by  volume. 

The  formation  of  these  two  gases  is  explained  by  the  decomposition 
of  the  chloroform  into  hydrogen  chloride  and  carbon  dichloride,  CClg, 
the  transitory  existence  of  which  is  indicated  by  the  formation  of 
carbonyl  chloride  in  an  experiment  in  which  air  and  chloroform  vapour 
are  passed  over  a  layer  of  potassium  hydroxide.  The  production  of 
formic  acid  is  due  to  direct  hydrolysis  of  the  chloroform. 

The  decomposition  of  bromoform  by  alcoholic  potassium  hydroxide, 
in  which,  apart  from  potassium  bromide,  only  carbon  monoxide  and 
ethylene  in  the  ratio  3  : 1  are  produced,  is  similarly  explained  by  the 
total  conversion  of  the  bromoform  into  hydrogen  bromide  and  carbon 
dibromide.  The  constant  ratio  of  carbon  monoxide  to  ethylene  is 
explained  by  the  action  of  the  carbon  dichloride  on  the  alcohol, 
whereby  the  esters  CCl(OEt)and  C(0Et)2  are  formed  in  the  proportion 
of  1:2;  the  latter  is  directly  hydrolysed,  and  the  former  decomposes 
into  carbon  monoxide  and  ethyl  chloride,  which  is  then  converted  by 
the  alkali  into  ethylene.  C.  S. 

Decomposition  of  Trichloro^sopropyl  Alcohol  by  Aqueous 
or  Alcoholic  Alkali  Hydroxides.  Gustav  Mossler  {Monatsh., 
1908,  29,  583 — 590.  Compare  preceding  abstract). — The  organic 
products  of  the  decomposition  of  aaa-trichloro?*sopropyl  alcohol  by 
5 — 20%  aqueous  potassium  hydroxide  are  mainly  carbon  monoxide 
and  acetaldehyde,  together  with  small  amounts  of  formic  and  lactic 
acids. 

When  5%  alcoholic  potassium  hydroxide  (6  mols.)  reacts  with  the 
alcohol  (1  mol.),  the  chief  products  are  acetaldehyde  and  formic  acid, 
lactic  acid  being  formed  only  in  small  amount ;  no  gas  is  evolved 
unless  the  mixture  is  warmed,  when  a  relatively  small  amount  of 
carbon  monoxide  is  liberated. 

In  no  case  could  the  intermediate  formation  of  chloroform  be 
detected. 

The  author's  explanation  is  indicated  in  the  scheme  : 

CH3-CH(OH)-CCl3  — >  HCl  +  CH3-C(OH):CCl2  — > 

^'^V   CHg-CHO  +  CO 
CH3-C(0H):C0 

"S^-^    CH3-CHO  +  H-C02H 

with  the  intermediate  formation  of  ethyl  formate. 

C.  S. 

Composition  of  the  Vapour  from  Mixtures  of  Ethyl 
Alcohol  and  Water.  H.  Masing  {Chem.  Zeit,  1908,  32,  745).-^ 
With  the  object  of  verifying  Grohning's  tables,  a  careful  study  of  the 
composition  of  the  alcohol  vapour  has  been  made,  and  it  is  found  that 
the  original  values  given  by  him  are  all  too  high ;  those  given  by 
Sorel  are  too  low.      The  influence  of  pressure   and  the  presence    of 
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impurities  such  as  acetaldehyde,  ethyl  acetate,  and  amyl  alcohol  on  the 
volatility  has  also  been  observed.  J.  V.  E. 

Preparation  of  Difluoroethyl  Alcohol.  Fr^dieric  Swarts 
(Bull.  Acad.  roij.  Belg.,  1908,  272— 282).— In  earlier  papers 
(Abstr.,  1903,  i,  222,  725)  the  author  has  described  the  preparation 
of  difluoroethyl  alcohol  by  the  action  of  metallic  oxides  and  water  on 
difluoroethyl  bromide,  and  has  shown  that  the  best  results  are  obtained 
with  mercuric  or  lead  oxide  at  160°,  but  in  no  case  is  a  theoretical 
yield  obtained. 

A  repetition  of  the  experiments,  using  large  quantities  (1400  grams) 
of  difluoroethyl  bromide,  shows  that  when  mercuric  oxide  is  the  hydro- 
lytic  agent,  the  yield  of  the  alcohol  is  93%  of  that  required  by  theory, 
the  7%  loss  being  due  to  a  secondary  reaction,  yielding  difluoroacetic 
acid  (Abstr.,  1903,  i,  727)  and  mercurous  bromide.  When  lead  oxide 
replaces  mercuric  oxide,  the  yield  of  the  alcohol  amounts  to  92%  of  that 
required  by  theory,  the  loss  beiug  again  due  to  secondary  reactions 
resulting  in  the  formation  of  glycollic  and  oxalic  acids,  together  with 
metallic  lead.  In  this  case,  the  lead  oxide  first  hydrolyses  the  difluoro- 
ethyl alcohol  to  glycollaldehyde,  which  in  its  turn  reduces  the  lead 
oxide,  forming  glycollic  acid  and  metallic  lead,  and  part  of  the 
glycollic  acid  undergoes  a  further  oxidation,  yielding  oxalic  acid. 

M.  A.  W. 

Methylation  in  the  Ethylene  Derivatives  from  the  Point 
of  View  of  Volatility.  Louis  Henry  (Compt.  rend.^  1908,  147, 
405 — 408). — The  normal  effect  of  the  replacement  of  hydrogen  com- 
bined wiVn  carbon  in  organic  compounds  by  the  methyl  group  is  to 
raise  the  boiling  point.  This  is  the  case  even  with  the  monatomic 
aliphatic  alcohols.  Substitution  of  hydrogen  by  methyl  in  the  glycols, 
however,  has  the  reverse  effect,  thus :  OH'CH2'CIl2*OH  has  b.  p. 
197—198°;  0H-CHMe-CH2-0H,  b.  p.  188°;  OH-CHMe-CHMe-OH, 
b.  p.  184°;  OH-CMeg-CHg-OH,  b.  p.  178°;  0H-CMe2-CHMe-0H, 
b.  p.  178°,  and  OH-CMeg'CMeg-OH,  b.  p.  174°,  although  in  the  case 
of  the  corresponding  hydrocarbons  the  b.  p.  rises  regularly,  thus : 
CH2:CH2,  b.  p.  -  102°;  CHMelCHg,  b.  p.  -50°;  CMegrCHg,  b.  p.  -  6° ; 
CHMe:CHMe,b.  p.  1—2°;  CMe2:CHMe,  b.  p.  36°;  CMe2:CMe2,  b.  p.  72°. 
The  explanation  of  this  difference  lies  in  the  fact  that  the  hydrocarbons 
are  unimolecular,  whilst  their  hydroxy  1  derivatives  are  associated  in 
the  liquid  state. 

The  decreasing  rise  in  boiling  point  as  the  hydrogen  of  methyl 
alcohol  is  replaced  by  methyl  shows  that  the  degree  of  association  is 
thereby  lowered,  the  elevation  of  the  boiling  point  by  increase  in 
molecular  weight  being  more  and  more  counteracted  by  the  decrease  in 
molecular  complexity.  The  progressive  fall  in  the  boiling  points  of 
the  glycols  indicates  that  here  the  latter  effect  is  greater  than  the 
former. 

The  dichlorohydrins  and  the  ethylene  oxides  derived  from  the  above 
hydrocarbons  correspond  with  the  latter  in  volatility;  thusthe  compounds 
resulting  when  the  double  linking  in  the  above  five  hydrocarbons  is 
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saturated  by  chlorine  (2  atoms)  or  by  oxygen  (1  atom)  have  their 
boiling  points  in  the  same  order  as  those  of  the  parent  compounds. 
It  is  deduced  that  the  oxides,  as  well  as  the  chlorohydrins,  are  uni- 
moiecular  or  very  slightly  associated.  E.  H. 

Use  of  Magnesium  in  place  of  Zinc  in  the  Synthesis  of 
Alcohols  of  the  Allyl  Series.  W.  Javorsky  {J.  Russ.  Phys.  Chem. 
Soc,  1908,  40,  782 — 787). — Several  authors  have  attempted  to  replace 
by  magnesium  the  zinc  employed  in  the  synthesis  of  alcohols  of  the 
allyl  series  from  an  allyl  haloid  and  a  carbonyl  compound,  but  with 
unsatisfactory  results.  The  author  finds,  however,  that  this  synthesis 
takes  place  readily  if  the  reacting  compounds  in  molecular  propor- 
tions are  allowed  to  act  on  magnesium  ( 1  atom)  in  anhydrous  ether. 
In  this  way,  he  has  obtained  good  yields  of  (1)  dimethylallylcarbinol 
from  a  mixture  of  allyl  chloride  and  bromide  with  acetone  ;  (2)  phenyl- 
methylallylcarbinol  from  allyl  iodide  or  bromide  and  acetophenone  ; 
(3)  diphenylallylcarbinol  from  allyl  bromide  and  benzophenone ;  (4) 
methylpropylallylcarbinol  from  allyl  bromide  and  methyl  propyl 
ketone. 

Also,  co-bromostyrene  reacts  readily  in  ethereal  solution  with 
magnesium,  yielding  styrene  and  diphenylvinylethylene.  If  the  mag- 
nesium compound  formed  is  treated  with  carbon  dioxide,  cinnamic 
acid,  as  well  as  diphenylvinylethylene,  is  formed.  The  reaction  between 
magnesium  and  <o-bromostyrene  hence  proceeds  in  two  directions  : 
(1)  the  removal  of  the  halogen  from  2  molecules  of  the  bromostyrene 
by  the  magnesium  ;  (2)  normally,  giving  an  organo-magnesium  com- 
pound, which,  on  decomposition  with  water,  yields  styrene  and  with 
carbon  dioxide  gives  cinnamic  acid.  T.  H.  P. 

Contact  Oxidation  of  Ethyl  Ether.  E.  I.  Orlofp  (J.  Russ. 
Phys.  Chem.  Soc,  1908,  40,  799— 800).— When  oxidised  by  the  con- 
tact process,  ethyl  ether  yields  acetaldehyde  and  a  small  proportion  of 
formaldehyde  :  EtgO  +  0^  =  2C2H4O  +  HgO  ;  EtgO  =  2C2H4  +  HgO  ; 
C2H4  +  02  =  2CH2O.  The  gaseous  products  consist  of  carbon  dioxide 
(7-55%),  oxygen  (2 '11%),  carbon  monoxide  (5*33%),  hydrogen  (1-86%), 
nitrogen  (78-25%),  and  ethylene  (2-9%).  T.  H.  P. 

Pressure  and  Composition  of  the  Vapours  of  Aqueous 
Solutions  of  the  Ether  of  Ethylene  Glycol.  A.  E.  Makovetzki 
{J.  Russ.  Phys.  Chem.  Soc,  1908,  40,  752— 760).— The  author  makes 
use  of  the  following  dynamical  method,  which  allows  of  the  simulta- 
neous and  accurate  (Jetermination  of  the  pressure  and  composition  of 
the  vapour  from  a  mixture  of  two  volatile  liquids. 

In  a  small  thermostat  filled  with  water  at  the  room  temperature  is  a 
flask  containing  air  and  provided  with  a  manometer.  By  means  of  a 
known  weight  of  water,  a  known  volume  of  air,  V,  at  pressure  p  mm., 
and  saturated  with  water  vapour  having  the  pressure  h  at  i°,  is  driven 
out  of  the  flask,  through  a  calcium  chloride  tube,  and  then  through  a 
nine-bulbed  Will  and  Bredig  apparatus  placed  in  a  thermostat  and 
containing  the  solution  to  be  investigated  ;  in  all  the  author's  experi- 
ments, this  second  thermostat  was    maintained  at  50  ±0*05°.     The 
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vapour-laden  air  then  passes  through  a  spiral  condenser  immersed  in 
solid  carbon  dioxide,  and  deposits  its  vapour  quantitatively.  The 
spiral  is  subsequently  dipped  into  alcohol  and  into  ether  to  remove 
traces  of  oil  and  water,  and  is  then  weighed,  the  increase  in  weight 
giving  the  amount  of  vapour  in  the  volume  V  of  air. 

For  determining  the  proportions  of  the  ether  of  ethylene  glycol  and 
water  in  the  condensed  liquid,  the  author  made  use  of  the  refrac- 
tive index,  which  had  been  previously  measured  for  a  number  of 
aqueous  solutions  of  the  ether. 

Knowing  the  composition  of  the  vapour,  the  number  of  milligram- 
mols,  of  each  of  the  components  in  a  weighed  quantity  of  the  con- 
densed liquid  can  be  calculated,  and  from  the  sum,  a,  of  the  numbers  of 
milligram-mols.  for  the  two  components,  the  vapour  pressure  of  the 
solution  in  mm.  of  mercury  can  be  found  by  means  of  the  equation  : 
II=Bl[V(B+p-h)l22'4:.aJQ0{l+at)  +  ll  where  B  is  the  atmo- 
spheric pressure,  t  the  temperature  of  the  thermostat  containing  the 
flask  filled  with  air,  and  H  the  sum  of  the  partial  pressures  of  the 
two  components  of  the  vapour. 

A  solution  containing  56*5  mols.  %  of  the  ether  of  ethylene  glycol 
has  the  maximum  vapour  pressure,  and  boils  unchanged.  The 
specific  heat  and  D  of  this  solution  are  considerably  higher  than  the 
calculated  values. 

For  the  pure  ether,  the  mean  specific  heat  at  16 — 100°  is 
0*4365 — 0'4377,  and  the  heat  of  evaporation  at  atmospheric  pressure, 
89*95 — 90*08  Cals.  per  gram.  Trouton's  constant  is  hence  21*2,  which 
shows  that  in  the  liquid  condition  the  ether  is  not  associated,  although 
the  lowering  of  the  partial  pressure  of  water  by  the  vapour  is  twice 
as  small  as  it  should  be  according  to  Raoult's  law.  T.  H.  P. 

Studies  in  Steam  Distillation.  Formic  and  Acetic  Acids. 
H.  Droop  Richmond  {Analyst,  1908,  33,  305— 312).— The  results  of 
experiments  on  the  rate  of  distillation  of  aqueous  solutions  of  formic 
and  acetic  acids  are  given,  the  apparatus  employed  being  specially 
designed  to  prevent  condensation  in  the  head  of  the  retort.  The  rate 
of  distillation  of  the  acids  relatively  to  that  of  water  is  given, 
together  with  the  results  calculated  from  the  formulae  given  previously 
(this  vol.,  i,  495).  W.  P.  S. 

Spectroscopic  Reaction  for  Oleic  Acid.  Isaac  Lifschutz 
(Zeitsch.  physiol.  Chem.,  1908,  66,  446 — 452). — The  characteristic 
reaction  given  by  oleic  acid  (this  vol.,  i,  263)  is  best  shown  when  an 
acetic  acid  solution  of  chromic  acid  is  used  as  the  oxidising  agent.  To 
a  mixture  of  1  drop  of  oleic  acid  in  3 — 4  c.c.  of  glacial  acetic  acid  and 
1  drop  of  a  10%  solution  of  chromic  acid,  also  in  glacial  acetic  acid,  10 
drops  of  concentrated  sulphuric  acid  are  added.  After  a  short  time, 
a  violet  to  cherry-red  coloration  develops,  and  ultimately  becomes  so 
deep  that  dilution  with  acetic  acid  is  necessary  before  the  characteristic 
absorption  bands  can  be  observed.  Oleoglycerides  give  the  same 
reaction,  but  the  addition  of  chloroform  is  advisable. 

The  sensitiveness  is  1  in  10,000  to  1  in  15,000. 

Trichloroacetic   acid    produces    the    same   coloration  as    the   acetic 
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and  sulphuric  acids.  These  reactions  for  oleic  acid  and  cholesterol  are 
thus  practically  identical.  J.  J.  S. 

Pormatioa  of  y-Lactones.  Alexis  A.  Shukoff  and  Peter  J. 
ScHESTAKOFF  (/.  Russ.  Phys.  Chem.  Soc,  1908,  40,  830— 839).— The 
authors  have  investigated  the  conditions  of  transformation  of  oleic 
acid  into  lactone,  and  also  the  extent  to  which  other  unsaturated 
ethylenic  acids  with  the  double  linking  not  in  the  y-position  are  able 
to  undergo  this  transformation.  It  has  been  found  that  saturated 
alcohol-acids  also  yield  lactones,  the  hydroxyl  group  wandering  to  the 
y-position,  giving  a  y-hydroxy-acid  and  subsequently  a  y-lactone.  The 
best  method  of  converting  the  acids  into  lactones  is  to  heat  them  with 
anhydrous  zinc  chloride  or  concentrated  sulphuric  acid.  When  treated 
in  this  way,  oleic,  elaidic,  isooleic,  ^-hydroxystearic,  and  i-hydroxy- 
stearic  acids  all  yield  y-stearolactone,  erucic  acid  yields  y-beheno- 
lactone,  and/<X-undecylic  acid,y-undecolactone.  Crotonic  and  a-hydroxy- 
butyric  acids,  however,  give  no  lactone.  Indeed,  under  these  conditions, 
lactones  are  only  given  by  those  ethylenic  acids  and  saturated  hydroxy- 
acids  in  which  the  double  linking  or  hydroxyl  group  is  at  least  four 
carbon  atoms  away  from  the  carboxyl  group. 

It  is  probable  that  the  oleic  acid  separated  from  fats  is  not  a  chemical 
individual,  but  consists  of  a  mixture  of  isomerides  having  double  Unk- 
ings, not  only  in  the  ^t-position,  but  also  in  the  ^y-  or  yS-position.  To 
see  whether  it  is  the  latter  alone  which  yields  lactone,  the  ^t-acid  was 
prepared  from  t-hydroxystearic  acid,  and  was  found  to  give  about  10% 
of  y-stearolactone  when  treated  with  zinc  chloride.  y-Stearolactone, 
obtained  in  35%  yield  by  the  action  of  concentrated  sulphuric  acid  on 
commercial  oleic  acid  (compare  Abstr.,  1904,  i,  646),  has  an  iodine 
number  16 — 20  and  a  mean  molecular  weight,  assuming  it  to  be  a 
monobasic  acid,  375,  which,  after  boiling  with  alcoholic  potassium 
hydroxide,  falls  to  291.  This  indicates  that  the  lactone  contains  a 
considerable  proportion  of  a  compound  with  the  character  of  an 
anhydride  or  complex  ether,  analogous  to  those  formed  on  heating 
hydroxy  stearic  acid.  After  distillation,  the  iodine  number  and,  con- 
sequently, the  proportion  of  unsaturated  compound  increase  consider- 
ably, indicating  tlie  presence  of  hydroxystearic  acids,  which  are  con- 
verted into  unsaturated  acids  on  distillation.  If  the  pure  stearolactone  is 
treated  with  sulphuric  acid,  it  is  partly  converted  into  soluble,  acid  pro- 
ducts, which  contain  sulphur  and  are  probably  sulphonic-acids.  Con- 
version of  part  of  the  stearolactone  into  these  sulpho-compounds 
probably  determines,  to  some  extent,  the  small  yield  of  the  lactone. 

y-Behenolactone,  CH3*[CH2]6*CH<^  I       ,   crystallises  from  light 

•  CHg'OHg 

petroleum  in  shining  plates,  m.  p.  63*5°,  and,  on  oxidation  with  chromic 
acid,  yields  y-ketobehenic  acid,  C22H420g,  forming  colourless  crystals, 
m.  p.  103°. 

y-Undecolactone,  Ci^H2q02,  b.  p.  286°,  is  converted  into  y-hydroxy- 
undecoic  acid,  m.  p.  34°,  by  acids  or  alkalis.  T.  H.  P. 

Complex  Ozo- salts  of  Tungsten.  Arrigo  Mazzucchelli  and 
Giuseppe  Inghilleri  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  30 — 33. 
Compare  Abstr.,  1907,  i,  748), — The  tendency  of  tungsten  to  form  ozO' 
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salts  is  not  so  marked  as  that  exhibited  by  its  higher  analogue,  uranium, 
or  by  molybdenum,  and  the  ozo-salts  are  readily  soluble  and  difficult  to 
obtain  free  from  the  normal  salts  used  in  their  preparation.  On  this 
account  no  lithium  ozotungsten  oxalate  could  be  isolated,  whilst  the 
potassium  and  barium  salts  were  only  obtained  in  an  impure  condition. 
Sodium  ozotungsten  oxalate,  Na2C20^,W04,5H20,  obtained  by  the 
action  of  hydrogen  peroxide  on  the  compound  Na2C204,W03,  forms 
white  crystals.     The  corresponding  ammonium  salt, 

(NH,),C,0„WO„H,0, 
foims  white,  sphaero-crystals ;  the  calcium  salt,  CaC204,W04,H20,  was 
also  prepared.  T.  H.  P. 

Bsteriflcation  of  Malonic  Acid.  Isaac  K.  Phelps  and  E.  W. 
TiLLOTSON,  jun.  {Amer.  J.  Sci.,  1908,  [iv],  26,  243— 252).— In  earlier 
papers  (Abstr.,  1907,  i,  823;  this  vol.,  i,  166),  methods  have  been 
described  for  obtaining  good  yields  of  ethyl  succinate  and  benzoate. 
A  study  has  now  been  made  of  the  best  conditions  for  the  esterification 
of  malonic  acid.  The  largest  yield,  96*1%,  was  obtained  by  heating  an 
alcoholic  solution  of  malonic  acid  with  sulphuric  acid  at  50°  for  eight 
hours,  and  treating  the  residue  with  a  fresh  quantity  of  alcohol  for 
two  hours.  E.  G. 

Purification  of  Esters.  Isaac  K.  Phelps,  M.  A.  Phelps,  and 
E.  A.  Eddy  {A^ner.  J.  ScL,  1908,  [iv],  26,  253— 256).— A  study  has 
been  made  of  the  purification  of  ethyl  succinate,  malonate  and  benzoate, 
containing  alcohol,  water,  unchanged  organic  acid,  and  small  quantities 
of  mineral  acid.  It  has  been  found  that  these  esters  may  be  purified 
without  much  loss  by  heating  them  in  suitable  conditions  with  dry 
potassium  carbonate  under  reduced  pressure.  A  comparison  of  this 
method  with  that  of  extracting  the  ester  with  ether  has  shown  that 
the  loss  by  the  former  method  is  rather  greater  in  the  case  of  ethyl 
benzoate,  but  is  smaller  in  the  cases  of  ethyl  succinate  and  malonate. 
The  potassium  carbonate  method,  however,  is  to  be  preferred  even 
with  ethyl  benzoate,  since  it  affords  greater  ease  of  manipulation  and 
is  less  expensive.  The  smaller  the  quantity  of  free  acid  present,  the 
more  completely  can  the  ester  be  recovered.  E.  G. 

Conversion  of  Ethyl  Cyanoacetate  into  Ethyl  Malonate. 
Isaac  K.  Phelps  and  E.  W.  Tillotson,  jun.  (Amer.  J.  Sci.,  1908, 
[iv],  26,  257 — 263). — The  conditions  under  which  ethyl  cyanoacetite 
is  converted  into  ethyl  malonate  have  been  carefully  investigated.  It 
was  found  that  when  a  well-cooled  mixture  of  50  grams  of  ethyl  cyano- 
acetate, 125  c.c.  of  absolute  alcohol,  and  4  grams  of  sulphuric  acid  was 
saturated  with  hydrogen  chloride  by  passing  in  a  stream  of  the  dry  gas 
for  four  hours,  and  the  product  heated  for  two  hours  at  100 — llO° 
with  200  c.c.  of  absolute  alcohol,  a  yield  of  96*3%  of  ethyl  malonate 
was  obtained.  E.  G. 

Influence  of  Catalytic  Agents  in  Ester  Formation.  Esteri- 
fication of  Cyanoacetic  Acid.  Isaac  K.  Phelps  and  E.  W. 
Tillotson,  jun.  {Avier.  J.  Sci.,  1908,  [iv],  26,  264— 266).— The  effects 
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produced  on  the  esterification  of  cyanoacetic  acid  by  varying  the  pro- 
portions of  the  reagents,  the  catalysers,  and  the  time  of  reaction  have 
been  studied.  The  rt suits  show  that  by  the  use  of  alcohol  alone,  a 
yield  of  63%  of  the  ester  can  be  obtained,  but  that  the  yield  is  increased 
by  the  presence  of  a  catalytic  agent,  and  within  certain  limits  by  the 
amount  of  the  catalyst  employed.  The  esterification  is  rendered  more 
complete  by  increasing  the  time  of  reaction.  Alcoholic  hydrogen 
chloride  causes  the  formation  of  some  ethyl  malonate,  but  this  change 
does  not  occur  when  sulphuric  acid  is  employed.  Nearly  theoretical 
yields  of  ethyl  cyanoacetate  can  be  obtained  by  heating  50  grams  of 
cyanoacetic  acid  with  2  grams  of  sulphuric  acid  and  200  c.c.  of 
absolute  alcohol  for  two  hours  at  100 — 110°.  E.  G. 

Preparation  of  Malonic  Acid  or  its  Ester  from  Mono- 
chloroacetic  Acid.  Isaac  K.  Phelps  and  E.  W.  Tillotson,  jun. 
(Amer.  J.  Sci.,  1908,  [iv],  26,  267 — 274), — In  earlier  papers  (preceding 
abstracts)  an  account  has  been  given  of  the  best  conditions  foe  the 
esterification  of  malonic  acid  and  for  the  conversion  of  ethyl  cyano- 
acetate into  ethyl  malonate.  A  further  study  has  now  been  made  with 
special  reference  to  the  preparation  of  ethyl  malonate  from  chloroacetic 
acid. 

It  has  been  found  that  the  reaction  between  potassium  cyanide  and 
sodium  chloroacetate  to  form  sodium  cyanoacetate  proceeds  best  in 
alkaline  solution,  and  takes  place  vigorously  at  110°,  or  slowly  at 
90 — 95°,  without  affecting  the  yield  of  ethyl  malonate.  The  alkaline 
solution  of  sodium  cyanoacetate  should  not  be  evaporated  to  dryness  at 
a  high  temperature,  or  even  be  boiled  for  a  long  time,  since  these  con- 
ditions favour  the  formation  and  subsequent  decomposition  of  sodium 
malonate.  After  acidifying  the  solution  of  sodium  cyanoacetate  with 
sulphuric  acid  and  removing  the  precipitated  salt  by  filtration,  the 
resulting  solution  of  cyanoacetic  acid  is  concentrated  under  reduced 
pressure  at  7o — 80°.  The  precipitated  salt  is  washed  with  alcohol,  and 
the  alcoholic  solution  is  evaporated  at  about  60°.  The  residues,  con- 
sisting of  cyanoacetic  acid  and  some  of  its  ester  and  sodium  salt,  are 
converted  into  ethyl  malonate  by  the  method  described  previously 
{loc.  cit.).  By  this  means  a  yield  of  92%  of  ethyl  malonate  can  be 
obtained. 

The  ester  can  be  converted  into  pure  malonic  acid  by  heating  it  with 
an  equal  quantity  of  Avater  and  a  few  drops  of  nitric  acid  at  about 
60°  for  some  time  after  the  mixture  has  become  homogeneous,  and 
evaporating  the  solution  to  the  point  of  saturation.  The  malonic  acid 
which  separates  on  cooling  is  reciystallised  from  hot  water.        E.  G. 

Preparation  of  Cyanoacetic  Acid  and  its  Ester  from 
Monochloroacetic  Acid.  Isaac  K.  Phelps  and  E.  W.  Tillotson, 
jun.  {Amer.  J.  Sci.,  1908,  [iv],  26,  275 — 280).— Sodium  chloroacetate 
and  potassium  cyanide  react  quantitatively  in  alkaline  solution  to  form 
sodium  cyanoacetate.  A  study  has  now  been  made  of  the  formation 
of  ethyl  cyanoacetate  from  monochloroacetic  acid,  the  method  of  esteri- 
fication of  cyanoacetic  acid  being  that  described  previously  (preceding 
abstract).     The  results  show  that  ethyl  cyanoacetate  can  be  obtained  in 
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good  yield  if  precautions  are  taken  to  minimise  the  transformation  into 
malonic  acid.  Pure  cyanoacetic  acid  can  be  prepared  by  heating  a 
mixture  of  two  parts  of  water  with  one  part  of  the  ester  and  a  few 
drops  of  nitric  acid  at  about  60°  for  some  time  after  the  mixture  has 
become  homogeneous.  The  solution  is  then  evaporated  at  50  —60°  to 
the  point  of  saturation,  and  the  cyanoacetic  acid  which  separates  on 
cooling  is  recrystallised  from  a  mixture  of  ether  and  chloroform. 

E.  G. 

Saponification  of  Pats  by  means  of  Hydroxylamine. 
EuGENio  MoEELLi  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  74 — 78). — 
In  order  to  obtain  derivatives  of  fats  which  crystallise  well  and  have 
melting  points  higher  than  those  of  the  acids  from  which  they  are 
derived,  the  author  has  studied  the  action  of  hydroxylamine  on  fats. 
The  hydroxamic  acids  obtained  are  very  stable,  and  fulfil  the  above 
conditions. 

Stearohydroxamic  acid,  Cj7H3r/C(OH)!NOH,  prepared  from  tri- 
stearin  and  hydroxylamine,  separates  from  alcohol  in  crystals,  m.  p. 
104°,  and  in  alcoholic  solution  gives  a  reddish-violet  colour  with  ferric 
chloride. 

Palmitohydroxamic  acid,  Cj5H3^*C(OH)INOH,  which  is  deposited 
from  alcohol  in  crystals,  m.  p.  99°,  and  oleohi/droxamic  acid, 

Ci^H33-C(OH):NOH, 
m.  p.  61°,  both  give   the  red  colour  with   ferric  chloride   in  alcoholic 
solution.     The  latter   is   resolved   into  oleic  acid  and   hydroxylamine 
sulphate  when  boiled  with  dilute  sulphuric  acid. 

A.  mixture  of  stearohydroxamic  and  palmitohydroxamic  acids  has 
m.  p.  95°  ;  the  lowering  of  m.  p.  here  observed  can  doubtless  serve  to 
establish  the  proportions  of  the  two  acids  in  a  mixture  of  them. 

T.  H.  P. 

New  Synthesis  of  Citric  Acid.  Enos  Ferrario  {Gazzetta,  1908, 
38,  ii,  99 — 100). — By  the  condensation  of  ethyl  brouioacetate  wuth 
diethyl  oxalate  in  presence  of  maj^nesium  according  to  the  equation  : 
COaEt-COgEt  +  2CH2Bi  -COgEt  +  2Mg  = 

Br-Mg-OEt  +  C02Et-CH2-C(OMgBr)(C02Et)-CH2-C02Et, 
the  author  obtains  a  compound  which,  when  treated  with  dilute 
sulphuric  acid,  yields  an  oil,  b.  p.  215°/35  mm.,  and  appears  to  be 
triethyl  citrate.     The  reaction  is  being  studied  further.        T.  H.  P. 

Structure  of  Glucinum  Salts.  Sebastian  M.  Tanatar  and 
E.  K.  KuRovsKi  {J.  Buss.  Fhys.  Chem.  Soc,  1908,  40,  787—790. 
Compare  Abstr.,  1907,  i,  888  ;  this  vol.,  i,  166,  502).— The  following 
salts  of  glucinum  have  been  prepared  : 

"With  tricarballylic  acid,  the  salt,  Gl3(CgH50g)2,  obtained  as  a  white 
powder  insoluble  in  all  the  ordinary  solvents. 

With   citric  acid,    the   salt,    \^~^~'?,~^^yO{Om'QU.'QO^  Gl, 

Lljrl'OU'U'L'Jtlg  Jj 

which  is  of  a  more  basic  type,  GI5O2X2,  than  most  of  the  glucinum 
gaits,  Gl^OXg. 

With  salicylic  acid,  glucinum  forms  the  salt,  (OH*CgH4*C02Gl*0)2Gl ; 
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with   phthalic  acid,   the  salt,   C.H,<«^»Gj:^g^;^A;CO,Gl-0>QI_ 

and  with  lactic  acid,  the  salt,  (OH-CHMe-C02Gl-0)2Gl. 

In  addition  to  the  benzoate  already  described  (this  vol.,  i,  166), 
glucinum  yields  a  benzoate  of  the  normal  type,  G]Jj(C>j'Jtl^02)Q,  which 
is  obtained  on  prolonged  boiling  of  a  solution  of  benzoic  acid  in  a 
mixture  of  equal  volumes  of  alcohol  and  benzene  with  glucinum 
carbonate;  this  salt  has  the  molecular  weight  710  (theor.  779)  in 
freezing  benzene. 

The  interaction  of  sodium  benzoate  and  a  glucinum  salt  in  aqueous 
solution  yields  various  salts,  which  are  more  or  less  basic  according  to 
the  concentrations,  temperatures,  and  acidities  of  the  solutions,  and  are 
insoluble  in  organic  solvents.  T.  H.  P. 

Isomerism  of  Ethyl  Acetoacetate.  R.  H.  McCrea  {Chem. 
News,  1908,  98,  127). — The  enolic  form  of  ethyl  acetoacetate  may, 
like  other  unsaturated  compounds,  be  represented  as  having  a  trans- 
(I)  and  a  cis-  (II)  configuration  : 

Me-C-OH  Me-C-OH 

^  ^     H-C-C02Et  ^     '  COgEt-C-H    ' 

The  cis-configuration  (II)  must  be  unstable,  as  it  corresponds  with 
the  hypothetical  intermediate  product  in  Bernthsen's  representation  of 
the  Beckmann  change : 

K-C-R'  R-C-OH  R-CO 

N-OH       ^  NR'  NHR" 

and  must  therefore  change  at  once  into  the  ketonic  form  of  the  ester. 
The  action  of  phosphorus  pentachloride  leads,  now,  to  the  formation  of 

^-cnlorocrotonic  acid,  N  or  N      .     This  acid  should  be 

stable,  as  it  cannot  undergo  the  second  stage  of  the  Beckmann  change ; 
in  agreement  with  this  view  is  its  conversion  into  isocrotonic  acid, 
which  is  considered  to  be  the  stereoisomeride  of  crotonic  acid.  It 
cannot  be  decided  which  of  the  modifications,  the  stable  or  the 
unstable,  has  the  m-configuration,  as  either  configuration  might  be 
the  unstable  form.     It  is  suggested  that  isocrotonic  acid  has  the  form 

nr\  TT  M  TT  '  ^^  i^  is  formed  from  the  chloro-acid,  which  also  forms 
L>\J2ti.'Li'si. 

tetrolic  acid,  M     +      i  ,  and  may  therefore   be   considered    to 

have    the    hydrogen    and    chlorine  atoms   spatially  near  each   other, 

^^^•fi-^\  •  G.  Y. 

C02H'C-H 

Action  of  Magnesium  on  Esters  of  Brominated  Patty  Acids. 
New  Synthesis  of  Ketonio  Esters.  Josef  Zeltner  (/.  jor.  Chem., 
1908,  [ii],  78,  97—123.  Compare  this  vol.,  i,  243).— In  the  ordinary 
Reformatzky  synthesis  of  hydroxy-acids,  the  zinc  cannot  be  replaced  by 
magnesium.  When  magnesium  is  used,  at  least  three  reactions  take 
place  :  ( I )  Reduction   of   the  brominated  ester  to  the   corresponding 
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fatty  ester ;  (2)  formation  of  a  ^-ketonic  ester ;  (3)  production  of  a 
high  boiling,  crystalline  compound.  The  yield  of  ketonic  ester  is  best 
when  an  isobromo-ester  is  used,  for  example  : 

Ethyl  bromopropionate  gives  35 "3  per  cent,  ethyl  propionylpropionate. 

Ethyl  bromobutyrate  ,,     40-5        ,,         ethyl  butyrylbuty rate. 

Ethyl  bromois'obutyrate  ,,     67*3        ,,         ethyl  25obutyryldimethylacetoacetate. 

Ethyl  bromomvalerate  ,,     60-3        ,,         ethyl  valerylvalerate. 

The    difference    in    the    reactions    with    zinc   and    magnesium    is 
accounted  for  by  the  relative  stabilities  of  the  compounds 
>CMgBr-C02Et   and    >CZnBr-C02Et. 

By  the  action  of  jo-tolualdehyde  on  the  product  of  the  interaction 
of  magnesium  and  ethyl  a-bromoisobutyrate,  a  small  amount  of  a 
crystalline  substance,  Cj^^HgoOg,  m.p.  138 — 139°,  is  obtained. 

Ethyl  isobutyryldimethy  I  acetate,  CHMe2'CO*CMe2*C02Et,  has  b.  p. 
202'5 — 203°/745*5    mm.,  and,  when   boiled    with   aqueous    potassium 
hydroxide,  yields  di?sopropyl  ketone.     It  is  formed  from  ethyl  a-bromo- 
isobutyrate  by  the  following  series  of  reactions  : 
2CMe2(MgBr)-C02Et  -^  CMe2(MgBr)-C(OEt)(OMgBr)-CMe2-C02Et 

— >  OHMe2-C(OEt){OH)-CMe2-C02Et  -->  CHMe2-CO-CMe2-C02Et. 

Ethyl  butyrylbuty  rate  has  b.  p.  2228 — 223'4°/755  mm.  (compare 
Hamonet,  Abstr.,  1890,  235). 

Ethyl  isovalerylisovalerate,  CHMe2-CH2-CO-CH(CHMe2)-C02Et,  ob- 
tained from  ethyl  a-bromoisovalerate,  has  b.  p.  237*2 — 237*4°/768  mm. 
(corr.),  and,  on  hydrolysis,  yields  isovalerone. 

Ethyl  bromoacetate  does  Eot  give  ethyl  acetoacetate  (compare  Stolle, 
this  vol.,  i,  310).  J.  J.  S. 

Methyl  Mesoxalate  and  Some  of  its  Reactions.  Richard 
S.  CuRTiss  and  Paul  T.  Tarnowski  {J.  Amer.  Chem.  Soc,  1908,  30, 
1264— 1271).— In  an  earlier  paper  (Curtiss,  Abstr.,  1906,  i,  480), 
a  method  was  described  for  the  preparation  of  ethyl  mesoxalate  by  the 
action  of  nitrogen  trioxide  on  ethyl  malonate  by  which  a  yield 
of  90—95%  could  be  obtained. 

It  has  now  been  found  that  a  yield  of  80—85%  of  methyl  mesoxalate 
can  be  obtained  in  a  similar  manner.  The  mother  liquor  obtained  in 
this  reaction  yields  a  light  green  mixture  of  unstable,  oily  esters, 
which  are  of  an  acid  nature  and  contain  nitrogen.  This  product 
decomposes  suddenly  at  120 — 130°,  and  yields  yellow  potassium, 
ammonium,  and  silver  salts. 

When  methyl  mesoxalate  is  distilled  under  reduced  pressure,  methyl 
oxomalonate,  CO(C02Me)2,  b.  p.  100°(uncorr.)/20  mm.,  is  obtained. 
Pure  anhydrous  methyl  oxomalonate  has  been  prepared,  and  its 
reactions  are  being  studied. 

By  the  action  of  hydrazine  carbonate  on  methyl  mesoxalate,  a 
compound,  probably  methyl  hydrazotar^tronate, 

(C02Me)2C(OH)-NH-NH-C(OH)(C02Me)2, 
m.  p.   154 — 155°,   is  obtained,   which   forms   white  crystals.     If  this 
substance   is  mixed  with   phosphoric    oxide,  it    is    converted    into   a 
yellow,   crystalline    compound,   which    is    probably    an   azimethylene 
derivative.      When    the    hydrazo-compound    is    treated    with     benz- 
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aldehyde,  benzylideneazine  (Curfcius    and  Jay,   Abstr.,    1889,  393)  is 
produced.  E.  G. 

Conversion  of  Methyl  Alcohol  into  Formaldehyde  and 
Preparation  of  Formalin.  IV.  E.  I.  Orlopf  {J.  Russ.  Phys. 
Chem.  Soc,  1908,  40,  796—799.  Compare  this  vol.,  i,  77).— The 
author  gives  further  details  for  carrying  out  this  oxidation. 
Platinised  pumice  and  platinised  asbestos  act  as  good  catalysts.  By 
using  these,  the  preliminary  heating  in  a  furnace  of  the  tubes  contain- 
ing copper  gauze  may  be  dispensed  with.  The  proportion  of  acetone 
in  the  methyl  alcohol  should  not  exceed  2%.  When  4%  of  acetone  is 
present,  the  contact  mass  does  not  ignite,  and  with  2-5%,  ignition 
takes  place  when  the  temperature  is  34 — 35°  and  the  current  of  air 
amounts  to  3  litres  per  minute;  only  when  the  greater  part  of 
the  acetone  has  burnt  away  does  the  copper  gauze  begin  to  ignite. 

T.  H.  P. 

Condensation  Products  of  Acetaldehyde  containing  Six  and 
Ten  Atoms  of  Carbon.  Simon  Zeisel  and  Bela  von  Bitto  {Monatsh., 
1908,  20,  591 — 605). — Ten  volumes  of  acetaldehyde  are  heated  for 
thirty-six  hours  at  95 — 97°  with  1  volume  of  saturated  sodium 
acetate  solution,  and  the  product  distilled  in  steam.  The  distillate  is 
fractionated,  and,  after  removal  of  crotonaldehyde,  the  portion  boiling 
above  120°,  purified  by  repeated  distillation  in  steam,  shaking  with 
calcium  carbonate,  and  drying,  is  separated  by  fractional  distillation 
into  two  substances,  both  having  the  composition  CgHgO  and  exhibit- 
ing the  properties  of  an  aldehyde  with  two  ethylenic  linkings ;  the 
one  has  b.  p.  75 — 80°/24 — 26  mm.,  yields  an  impure  oxime,  m.  p.  155*5°, 
and  an  unstable,  crystalline  phenylhydrazone,  whilst  the  other  has 
b.  p.  55 — 60°/24 — 26  mm.  and  141 — 143°  under  ordinary  pressure, 
forms  an  unstable  oxime  and  phenylhydrazone,  and  yields,  by 
oxidation  with  free  oxygen,  formic  acid  and  resinous  and  other 
unexamined  products. 

From  the  residue  of  the  original  preparation  non-volatile  in  steam, 
a  substance,  OjoHj^Og,  b.  p.  159 — 163°/ 16*5  mm.,  has  been  isolated,  which 
contains  one.CHO  group  (the  other  oxygen  atom  being  probably  in  the 
form  of  a  "bridge"),  does  not  form  g.  definite  oxime  or  phenyl- 
hydrazone, and  reacts  with  bromine,  evolving  hydrogen  bromide. 

C.  S. 

Crystalline  Polymeride  of  isoButaldol.  E.  Musselius  (/. 
Russ.  Phys.  Chem.  Soc,  1908,  40,  822— 826).— The  author  has  sub- 
jected to  further  inv*estigation  the  crystalline  substance,  m.  p.  90 — 92°, 
isolated  by  Brauchbar  (Abstr.,  1897,  i,  137)  from  the  condensation 
products  of  isobutaldehyde,  and  characterised  by  him  as  isobutaldol. 
By  repeated  fractional  crystallisation  from  benzene,  the  compound 
is  obtained  in  bundles  of  slender,  white  needles,  m.  p.  96*5 — 97°.  In 
freezing  benzene,  the  molecular  weight  corresponds  with  the  formula 
(C8Hjg02)2,  a  result  in  accordance  with  those  of  Kohn  (Abstr.,  1900, 
i,  274)  for  other  crystalline  aldols,  which  were  all  found  to  be  bi- 
molecular  polymerides  of  the  liquid  aldols.     In  freezing  acetic  acid. 
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the  molecular  weight  is  300 — 309 '5  (theory,  288),  but  ebullioscopic 
measurements  in  ether  gave  unsatisfactory  results,  probably  owing  to 
decomposition  of  the  double  molecules  of  the  aldol.  T.  H.  P. 

Preparation  of  Ketone  ortho-Ethers.  Edgar  Hess  (D.R.-P. 
197804). — Nitriles  of  the  general  formula  R-CN  are  converted  into 
the  hydrochlorides  of  imino-esters  by  treatment  with  hydrogen  chloride 
in  absolute  alcohol,  and  the  product  mixed  with  a  ketone  in  the  same 
medium.  After  eight  days'  shaking,  the  ammonium  chloride  produced 
is  precipitated  by  ether,  the  filtrate  poured  into  ice  water,  and  the 
ketone  ortho-ether  separated  from  any  ester  by  fractional  distillation. 
The  following  acetals  were  thus  produced :  From  methyl  ethyl 
ketone,  CMeEt-C(0Et)2,  b.  p.  687IO  mm.,  1207760  mm. ;  from  diethyl 
ketone,  CEt2-C(OEt)2,  b.  p.  71744  mm.,  1547760  mm.,  and  from 
dipropyl  ketone,  CPr2-C(OEt)2,  b.  p.  69712  mm.  G.  T.  M. 

Action  of  Ammonia  on  Methyl  Ethyl  Ketone.  Carl  Thomae 
(Arch.  Pharm.,  1908,246,  373— 377).— The  use  of  alcohol  as  a  solvent 
in  this  reaction,  described  by  Traube  (this  vol.,  i,  362),  was  intro- 
duced by  the  author  (Abstr.,  1905,  i,  509).  G.  B. 

Solubility  and  Certain  Reactions  of  Pinacolin.  L^on  Delange 
{Bull.  Soc.  chim.,  1908,  [iv],  3,  910— 915).— The  author  finds  that, 
contrary  to  Deniges'  statement  (Abstr.,  1903,  i,  606),  pinacolin  does 
not  form  an  additive  compound  with  mercuric  sulphate,  but  that  the 
precipitate  obtained  with  ordinary  samples  of  pinacolin  is  due  to  the 
presence  of  impurities  which  are  not  entirely  removed  by  fractionation. 
In  order  to  prepare  pure  pinacolin,  the  ordinary  product  is  rectified 
seven  times  with  a  Le  Bel  column,  warmed  with  mercuric  sulphate, 
and  the  filtrate  again  warmed  with  the  reagent.  After  decanting,  the 
pinacolin  is  dried,  washed,  and  rectified  (b.  p.  106'2°).  Pure  pinacolin 
dissolves  in  water  to  the  extent  of  2*44%  at  15°,  and  its  solubility  at 
15°  in  aqueous  acetone  is  (by  volume)  1  part  in  28*8  parts  of  20%, 
1  in  16-5  of  33%,  1  in  11-0  of  50%,  and  1  in  7-0  of  60%.  When  1  c.c. 
of  pinacolin  is  added  to  a  mixture  of  0'45  c.c.  of  acetone  and  1*8  c.c. 
of  water,  0*30  c.c.  of  acetone  is  absorbed  by  the  water  and  0'15  c.c. 
by  the  pinacolin,  and  in  a  mixture  of  1*65  c.c.  of  acetone  and  0*85  c.c. 
of  water,  0*75  c.c.  of  acetone  is  absorbed  by  the  water  and  0*60  c.c. 
by  the  pinacolin.  The  author  shows  that  acetone  can  be  estimated  in 
presence  of  pinacolin  by  precipitation  with  mercuric  sulphate.  Pure 
pinacolin  gives  Legal's  colour  reaction  (Abstr.,  1897,  ii,  467),  as  stated 
by  Deniges,  but  it  does  not  furnish  iodoform  when  treated  with  iodine 
and  potassium  hydroxide  ;  the  precipitate  obtained  is  soluble  in  acetic 
acid,  and  has  m.  p.  68°,  and  at  the  same  time  there  is  formed  a  small 
amount  of  a  volatile  liquid  of  a  piquant  odour.  J.  C.  C. 

Action  of  Hydroxylamine  on  Ketones  of  the  Type 

che:ch-ch:ch-co-r. 

Roberto  Ciusa  and  A.  Terni  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i, 
724—728.  Compare  Abstr.,  1907,  i,  62).— In  addition  to  the  com- 
pounds   a-cinnamylideneacetophenonehydroxylamine    and   a-cinnamyl- 
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ideneacetophenoneoxime  previously  isolated  as  products  of  the  action 
of  hydroxylamine  on  cinnamylideneacetophenone,  isomeric  forms  of 
these  substances  can  also  be  separated  in  small  quantities.  These  are 
denoted  as  ^-forms,  and  their  properties  are  compared  with  those  of 
the  a-compounds. 

a-Cinnamylideneacetophenoneoxime  (m.  p.  135°)  gives  a  benzoyl 
derivative  crystallising  from  alcohol  in  white  needles,  m.  p.  125°. 
(i-Cinnamylideneaceiophenoneoxime  crystallises  in  white  needles,  m.  p. 
139 — 140°,  and  gives  a  benzoyl  derivative,  m.  p,  137°.  (3-Cinnamyl- 
ideneacetophenonehydroxylamine  forms  small,  white  spangles,  m.  p. 
196°. 

Cinnamylideneacetophenone  is  not  toxic  in  its  properties;  the 
a-oxime  is  more  poisonous,  but  4 — 5  grams  can  be  administered  per 
day  ;  so-called  resinoid  acids  are  then  found  in  the  urine,  together 
with  large  quantities  of  urorosein.  The  latter  fact  is  remarkable,  as 
uroroseinuria  has  not  previously  been  induced  by  artificial  means. 
a-Cinnamylideneacetophenonehydroxylamine  differs  from  the  other 
substances  in  being  highly  poisonous,  probably  in  virtue  of  the 
•NH'OH  group,  as  in  the  case  of  phenylhydroxylamine.      W.  A.  D. 

iV-Alkylketoximes.  Johannes  Scheiber  (Annalen,  1908,  362, 
54 — 63). — Previous  work  has  shown  that  i\^-alkylketoximes  are 
produced  only  with  great  difficulty  by  the  condensation  of  ^8- substi- 
tuted hydroxylamines  with  ketones  (compare  Scheiber  and  Wolf, 
Abstr.,  1907,  i,  1028).  In  the  case  of  acetone,  ethyl  acetoacetate, 
methyl  ethyl  ketone,  and  diacetyl,  the  additive  compounds  first  formed 
by  the  reaction  with  the  /5-substituted  hydroxylamine,  namely, 
iV^-alkylketoxime  hydrates,  were  isolated,  but  similar  substances  were 
not  obtained  from  benzyl  methyl  diketone  or  benzil.  With  the  object 
of  ascertaining  to  what  extent  various  ketones  condense  with  /3-benzyl- 
hydroxylamine,  the  following  method  was  devised,  by  which  the 
isolation  of  the  additive  product  became  unnecessary. 

Known  weights  of  /8-hydroxylamine  and  of  the  ketone  are  added  to 
a  known  weight  of  benzene,  and  the  depression  of  the  freezing  point 
of  the  solveiit  noted  at  once  and  at  intervals  of  some  hours.  If  no 
interaction  takes  place,  the  depression  observed  is  that  calculated 
from  the  weights  of  ketone  and  ^-benzylhydroxylamine  added ;  should 
the  observed  depression  be  smaller  than  the  calculated,  then  interaction 
must  have  taken  place.  Methyl  ethyl  diketone  is  found  to  react 
at  once,  whilst  benzil  does  not  react  with  /8-benzylhydroxylamine. 

The  following  ketones  interact  slowly  with  ^-benzylhydroxylamine, 
the  difference  between  the  observed  and  calculated  depression  of  the 
freezing  point  increa^ng  slowly  during  several  hours :  acetone,  methyl 
ethyl  ketone,  methyl  propyl  ketone,  methyl  wopropyl  ketone,  methyl 
butyl  ketone,  benzyl  methyl  ketone,  diethyl  ketone,  acetophenone,  and 
m-nitroacetophenone.  It  is  found  that  the  homologues  of  acetone  do 
not  condense  so  readily  with  /8-benzylhydroxylamine  as  acetone  itself, 
with  the  one  exception  of  benzyl  methyl  ketone,  which  apparently 
interacts  more  rapidly  than  acetone.  The  additive  power  of  the 
ketone  is  reduced  considerably  by  replacing  a  methyl  group  by  ethyl, 
phenyl,  or  ??i-nitrophenyl. 
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The  effect  on  the  rate  of  formation  of  the  additive  compounds, 
produced  by  the  addition  of  ^-toluidine,  diphenylamine,  dimethyl- 
aniline,  triethylamine,  and  tribenzylamine,  was  also  investigated. 

Generally  speaking,  the  presence  of  a  base  does  not  bring  about  an 
acceleration  in  the  rate  of  condensation  ;  in  fact,  triethylamine  appears 
to  retard  the  reaction.  W.  H.  G. 

i\^-Alkylketoximes.  Johannes  Scheiber  and  Paul  Brandt 
(Annalen,  1908,  362,  64 — 77). — The  work  described  in  the  previous 
paper  (compare  Scheiber,  preceding  abstract)  has  been  repeated,  and 
FO  that  the  reactivities  of  the  various  ketones  might  be  compared, 
equal  molecular  solutions  have  been  used  in  each  case.  In  all  cases  an 
experiment  was  performed  in  which  the  molecular  proportions  of 
ketone  and  /3-benzylhydroxylamine  were  as  1:1,  and  sometimes  as 
5  : 1.     The  results  obtained  may  be  summarised  as  follows  : 

(1)  In  the  absence  of  a  base,  the  rate  of  formation  of  the  additive 
product  decreases  rapidly  in  the  following  order :  benzyl  methyl 
ketone,  acetone,  methyl  butyl  ketone  (methyl  ethyl  ketone  =  methyl 
hexyl  ketone),  diethyl  ketone,  acetophenone.  Acetophenone,  even  in 
strong  solutions,  is  almost  indifferent  towards  j8-benzylhydroxyl- 
amine. 

(2)  In  the  presence  of  a  base,  such  as  triethylamine,  tribenzyl- 
amine, or  dimethylaniline,  the  rate  at  which  the  additive  product  is 
formed  is  apparently  smaller,  but  it  is  only  apparent,  for  in  some  cases 
the  difference  between  the  calculated  and  observed  depression  of  the 
freezing  point  at  first  increases  and  then  decreases,  undoubtedly 
because  the  second  reaction,  iV^-benzylketoxime  hydrate  — >■  iV-benzyl- 
ketoxime  +  water,  is  taking  place.  The  apparent  reduction  in  the 
velocity  of  formation  of  the  iV'-benzylketoxime  hydrate  is  due  to  the 
occurrence  of  this  second  reaction.  In  fact,  the  solution  containing 
)8-benzylhydroxylamine,  benzyl  methyl  ketone,  and  triethylamine,  or 
tribenzylamine,  becomes  turbid  after  some  time,  owing  to  separation  of 
water. 

It  is  therefore  evident  that  the  difference  in  the  behaviour  of 
an  aldehyde  and  a  ketone  towards  y8- substituted  hydroxylamines  is 
merely  one  of  degree  and  not  of  kind.  W.  H.  G. 

The  Scission  of  Sugars.  [Sucroclasm.]  II.  The  Action 
of  Zinc  Dust  and  Iron  on  Formaldehyde  Solutions ;  the 
Action  of  Zinc  Dust  on  Dextrose.  Walther  Lob  (Biochem. 
Zeitsch.,  1908,  12,  466—472.  Compare  this  vol.,  i,  715). — As  products 
of  the  action  of  zinc  dust  on  formaldehyde  were  isolated,  formic  acid 
and  two  other  volatile  products  were  obtained  in  the  form  of  their  con- 
densation products  with  phenylhydrazine.  The  one  gave  an  insoluble 
osazone,  m.  p.  243°,  which  corresponded  in  properties  with  diacetyl- 
osazone,  and  the  other  gave  an  osazone,  m.  p.  148°,  which  is  methyl- 
glyoxalosazone.  The  other  products  of  reaction  have  not  yet  been  all 
identified.  They  appear  to  include  y8-acrose,  as  an  osazone  of  m.  p. 
165°  was  obtained.  Polyhydroxy-acids  were  also  obtained.  When 
formaldehyde  solutions  are  treated  with  iron,  condensation  to  sugars 
takes  place  to  only  a  slight  extent,  and  only  traces  of  polyhydroxy- 
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acids  are  formed.  Methyl  alcohol  and  formic  acid  are  produced, 
however,  in  larger  quantities.  Dextrose,  on  treatment  with  zinc, 
yields  formic  acid,  diacetyl,  and  methylglyoxal,  also  polyhydroxy-acids, 
but  no  methyl  alcohol.  S.  B.  S. 

The  Depolymerisation  of  Sugars.  Carl  Neuberg  (Biochem. 
Zeitsch.,  1908,  12,  337 — 341). — Pure  crystaUine  glycerosewas  prepared 
by  the  method  of  Fenton  and  Jackson,  and  polymerised  by  treating 
with  a  colloidal  solution  of  barium  carbonate  in  methyl  alcohol.  By 
this  means  a  pentose  was  obtained,  as  f urfuraldehyde  could  be  obtained 
by  difstillation  of  the  condensation  product  with  hydrochloric  acid,  and 
was  is  )lated  in  the  form  of  its  condensation  product  with  ^-nitro- 
phenylhydrazine.  As  pure  glycerose  was  employed,  the  formation 
of  a  pentose  from  the  triose  can  only  be  explained  by  assuming  that 
the  latter  depolymerises  to  formaldehyde,  an  assumption  that  is 
rendered  probable  by  the  work  of  Buchner  and  other  investigators. 

S.  B.  S. 

Preparation  of  an  Anhydrous  Crystalline  Compound  of 
Dextrose  and  Sodium  Iodide.  Funia  Johann  A.  Wulfing 
(D.R.-P.  196605).— The  compound  2CgHi206,NaT,  octahedral  crystals, 
m.  p.  185 — 186°,  is  produced  by  boiling  together  anhydrous  dextrose 
and  sodium  iodide  in  alcoholic  solution;  it  separates  on  diluting  the 
solution  with  about  10%  of  water  and  allowing  to  cool.         G.  T.  M. 

Phenylhydrazones  of  Dextrose.  Robert  Behrend  and 
Friedrich  Lohr  {Annalen,  1908,  362,  78 — 114). — The  compound, 
m.  p.  106 — 107°,  obtained  by  the  action  of  an  alcoholic  solution  of 
phenylhydrazine  on  dextrose,  either  in  the  solid  state  or  in  strong 
aqueous  solution,  and  described  previously  (Abstr.,  1907,  i,  481)  as 
being  identical  with  Skraup's  ^-phenylhydrazone,  is  now  shown  to  he  a 
loose  combination  of  1  mol.  of  phenylhydrazine  with  2  mols.  of  a 
hydrazone,  which  it  is  proposed  to  call  dextrose-y8-phenylhydrazone. 
Skraup's  ^-hydrazone  is  merely  a  mixture  of  this  hydrazone  with  some 
a-hydrazone.  Another  compound,  containing  1  mol.  of  phenylhydr- 
azine loosely  combined  with  1  mol.  of  the  ^-hydrazone,  has  also  been 
isolated.  A  solution  of  either  of  the  hydrazones  or  phenylhydrazine 
additive  compounds  in  hot  pyridine  deposits  on  cooling  a  pyridine 
additive  compound  of  the  ^-hydrazone,  from  which  the  pure  ^-hydr- 
azone is  obtained  by  washing  with  cold  alcohol.  It  is  thus  possible  to 
pass  from  the  a-  to  the  ^-isomeride. 

Solutions  of  either  the  a-  or  ^S-hydrazone  in  pyridine,  having  the 
approximate  initial  values  [a]^  -87°  and  -10°  respectively,  become 
dextrorotatory  when  kept  for  some  time.  If  these  solutions  are 
heated  at  80—85°  for  about  one  and  a-half  hours  and  then  cooled 
rapidly,  the  value  observed  in  each  case  is  roughly  [aji,  -hl8'5°;  the 
rotation  gradually  decreases  at  the  ordinary  temperature,  the  final 
value  being  roughly  [a]^  -f  5°.  All  attempts  to  separate  the  dextro- 
rotatory isomeride  present  in  these  solutions  were  unsuccessful. 

The  possible  structural   formulae  of   the  isomeric  phenylhydrazones 
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are  discussed.     It  is  considered  probable  that  the  a-  and  /3-hydrazones 
are  the  syn-  and  anti-iorui^  of  the  true  hydrazone, 

OH-CH2-[CH-OH]4-CH:N-NHPh, 
or  that  one  of  them  is  a  true  hydrazone,  whilst  the  other  is  one  of  the 
possible  stereoisomeric  forms  of  the  compound 

I 0 ^ 

OH-CH2-CH(OH)-CH-[CH-OH]2-CH-NH-NHPh. 

The  velocity  with  which  one  isomeride  passes  into  the  other  in  solu- 
tion is  increased  by  traces  of  acid  and  diminished  by  alkalis.  The 
equilibrium  mixture  of  the  two  hydrazones  in  aqueous  solution  has 
the  optical  rotatory  power  [a]^    -  53*74°. 

Thesw6s<ance,(CgHi205lN*NHPh)2,NHPh*]S[H2,  previously  described 
as  dextrose-^-phenylhydrazone  {loc.  cit.),  is  best  prepared  by  the  action 
of  phenylhydrazine  on  dextrose  in  dilute  aqueous  alcoholic  solution ; 
traces  of  ammonia  retard  the  formation  of  this  substance  to  a  great 
extent.  The  same  compound  is  also  formed  by  the  action  of  an  alcoholic 
solution  of  phenylhydrazine  on  either  solid  a-  or  /?-dextrose.  An  aqueous 
solution  (2 — 4%)  ten  minutes  after  dissolving  the  substance  gave 
[ajt,  -  4-4°,  the  final  value  being  [aju  -  48*2°. 

The  substance,  CgHj^OglN'NHPhjNHPh'NH^,  prepared  by  the  action 
of  phenylhydrazine  (3  parts)  on  dextrose  (1  part),  crystallises  in 
concentric  groups  of  large,  white  prisms,  which  sinter  at  about  80°, 
m.  p.  85 — 87°  ;  a  4%  aqueous  solution  ten  minutes  after  dissolving  the 
substance  gave  [aji,  -  2*82°,  the  final  value  being  [ajp  — 28*45° 

The  change  in  the  optical  rotatory  power  of  an  alcoholic  solution 
with  the  time  is  very  remarkable  ;  a  solution  of  0501 7  gram  in  25 
c.c.  gave  the  following  values  :  [aj^  +3"24°  ±0*00°,  -3*49°,  -4*99°, 
±0-00°,  +2-49°,  -7'97°,  -  14-95°  at  20,  30,  70,  90  minutes,  4*5,  21*5, 
46*5,  and  94  hours  respectively. 

The  pyridine  additive  compound  of  dextrose-^-phenylhydrazone, 
CgHj205lN*NHPh,C5NH5,  crystallises  in  small,  colourless,  trapezoid 
plates,  m.  p.  100 — 101°.  In  aqueous  solution,  the  initial  value  is 
[a]©  -  4*08°,  the  value  after  several  hours  being  -  38"87°. 

Dextrose  jS-phenylhydrazone,  CoH^^^yN'NRTh,  is  best  prepared  by 
treating  the  pyridine  additive  compound  with  small  quantities  of 
alcohol.  It  may  also  be  obtained  in  the  same  way  from  the  phenyl- 
hydrazine  compound,  m.  p.  107°.  It  crystallises  in  small  needles, 
m.  p.  140 — 141°  ;  the  optical  rotation  of  an  aqueous  solution  contain- 
ing a  trace  of  pyridine  twenty  minutes  after  dissolution  was 
[aji)  -550°,  the  equilibrium  value  being  [aj^  -53-74°.  The  a-hydr- 
azone  crystallises  from  a  solution  of  the  /3-hydrazone  in  alcohol  contain- 
ing a  small  amount  of  acetic  acid  at  about  20°  ;  the  substance,  m.  p. 
106 — 107°,  which  separates  from  the  same  solution  at  0°,  and  was  pre- 
viously thought  to  be  the  y8-hydrazone,  is  a  mixture  of  the  two  isomerides. 
The  /^-hydrazone  may  be  obtained  from  the  a-isomeride  by  boiling  an 
alcoholic  solution  of  the  latter  for  some  time  and  then  rapidly  cooling 
to  0°.  W.  H.  G. 

The  Precipitation  of  Sugars  by  Cupric  Hydroxide.  S. 
YosHiMOTo  {Zeitsch.  physiol.  Chem.,  1908,  56,  425 — 445.  Compare 
Salkowski,  this  Journ.,  1872,  25,  1122;  Worm-Muller  and  Hagen, 
Pfliigera  Archiv,  1876,   17,  568). — Experiments  have  been   made  by 
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precipitating  ciipric  hydroxide  (from  cupric  sulphate  solution  by  the 
addition  of  sodium  hydroxide)  in  the  presence  of  various  sugars.  Even 
when  excess  of  alkali  is  used,  small  amounts  of  sugar  are  found  in  the 
filtrates. 

The  amount  of  sugar,  however,  tends  to  decrease  if  the  mixture  is 
shaken  thoroughly  and  kept  for  some  little  time  before  filtration. 

In  the  case  of  all  the  sugars  examined,  the  amount  of  sugar  left  in 
the  filtrate  decreases  as  the  amount  of  alkali  is  increased,  but  this 
value  reaches  a  minimum,  and  further  addition  of  alkali  tends  to 
increase  the  amount  of  sugar  in  the  filtrate.  With  lactose,  xylose,  and 
arabinose,  the  curves  are  fairly  regular,  but  with  dextrose,  Isevulose, 
galactose,  maltose,  sucrose,  and  raffinose  the  curves  are  irre^^ular.  In 
no  case  is  the  amount  of  sugar  present  in  the  filtrate  directly  propor- 
tional to  the  excess  of  alkali.  The  minimum  has  the  smallest  value 
in  the  case  of  dextrose,  namely,  1*66%.  J.  J.  S. 


The  Molecular  Weight  of  Dextrin  from  Honey  from 
Coniferous  Plants.  Hermann  Barschall  {Chem.  Zentr.,  1908,  ii, 
91  ;  from  Arhh.  Kais.  Gesundh.-Amt.,  1908,  28,  405— 419).— L^he 
molecular  weight  of  this  substance  was  determined  by  the  cryoscopic 
method,  although  it  was  not  found  possible  to  obtain  a  honey-dextrin 
free  from  ash.  After  the  necessary  correction  for  ash  has  been 
made,  it  is  found  that  the  value  obtained  (473)  is  well  above  that 
required  for  a  disaccharide,  (0511^005)2  =324"16,  and  falls  within 
the  limits  of  experimental  error  for  a  trisaccharide  (486 '32). 

J.  V.  E. 


Action  of  Nitric  Acid  on  Starch.  II.  Antony  G.  Doroschewsky, 
Adam  W.  Rakowsky,  and  A.  A.  Bardt  {J.  Russ.  Phys.  Chem.  Soc, 
1908,  40,  932—940.  Compare  Abstr.,  1907,  i,  678).— [n  contiaua- 
tion  of  their  previous  work,  the  authors  have  studied  the  hydrolysis, 
by  means  of  0'4A^  nitric  acid,  (1)  of  starch  in  86%  and  14%  concentra- 
tions, and  (2)  of  starches  derived  from  potatoes,  maize,  rice,  Bermuda 
arrowroot,  and  St.  Yincent  arrowroot. 

The  results  show  that  in  reactions  with  intermediate  stages  of  the 
first  order,  the  velocity  constant,  calculated  from  the  formula  for 
unimolecular  reactions,  increases  slightly  as  the  concentration  of  the 
reacting  compounds  increases.  Further,  if  in  these  reactions  the 
velocity  of  the  latter  stage  is  much  less  than  that  of  the  first  stage, 
the  velocity  constant  g^ven  by  the  unimolecular  formula  increases  for 
some  time  and  then  remains  constant.  In  particular,  a  constant  velocity- 
coefficient  is  obtained  when  some  intermediate  stage  is  taken  as  the 
beginning  of  the  reaction. 

The  velocity  constants  for  the  final  stage  of  the  hydrolysis  of  the 
various  starches  are  :  potato,  0*0097  ;  maize,  0*0097  ;  rice,  0*0094  ; 
Bermuda  arrowroot,  00100 ;  St.  Vincent  arrowroot,  0'0103.  The 
initial  stages  of  the  course  of  hydrolysis  vary  considerably  with  the 
different  starches  investigated,  which  may  be  divided  into  two  groups : 
(1)  rice  and  maize  starches,  with  which  the  hydrolysis  at  first  increases, 
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reaching  a  maximum  in  about  ten  minutes  ;  (2)  potato  and  the  two 
arrowroot  starches,  with  which  no  such  increase  is  observed. 

T.  H.  P. 

Action  of  Nitric  Acid  on  Cellulose.  Carl  Haeussermann 
{Chem.  Zentr.,  1908,  i,  2024;  from  Zeitsch.  Schiess.  Sprengstoffwesen, 
1908,  3,  121—122). — With  nitric  acid,  cellulose  yields  additive  as  well 
as  substitution  products.  Cotton  immersed  in  cold  nitric  acid, 
T>  I'l — 145,  then  pressed,  and  allowed  to  dry  for  three  or  four  days 
over  lime  in  a  vacuum,  as  described  by  Knecht  (Abstr.,  1904,  i,  293), 
gives  additive  products.  This  is  shown  by  the  fact  that  cold  water 
removes  the  acid,  and  also  the  bluish-black  coloration  produced  with 
iodine-potassium  iodide  solution.  When  left  in  the  nitric  acid,  cotton 
becomes  disintegrated,  giving  soluble  substances,  amongst  which  there  is 
scarcely  any  nitrate.  Left  in  contact  with  nitric  acid  of  T)  above  1*45 
for  a  sufficient  length  of  time,  cellulose  is  converted  into  the  nitrate, 
which  is  stable  towards  water,  and  when  free  from  acid  gives  no  colora- 
tion with  iodine-potassium  iodide  solution. 

When  cellulose  fibre  is  saturated  with  excess  of  concentrated  acid 
and  the  liquid  removed  before  the  action  is  complete,  the  product  gives  a 
blue  coloration  with  iodine-potassium  iodide.  Cellulose  also  gives  with 
stronger  nitric  acid  an  additive  product,  which  loses  water  in  presence 
of  excess  of  acid,  forming  the  ester.  J.  V.  E. 

Influence  of  Sulphuric  Acid  in  Nitration.  Especially  of 
Cellulose.  Carl  Kullgren  {Che7n.  Zentr,,  1908,  i,  2024—2025  ; 
from  Zeitsch.  Schiess.  Sprengstoffwesen,  1908,  3,  146 — 149.  Compare 
this  vol.,  i,  504). — The  author  concludes  from  the  results  of 
Schaposhnikoff,  Kiister  and  Kremann,  Lunge,  and  others,  that  the 
nitric  acid  is  only  capable  of  nitrating  when  present  as  the  compound 
HNOg,  and  not  as  hydrate;  the  part  played  by  the  added  sulphuric 
acid  being  to  set  free  HNO3  from  the  hydrate.  J.   V.  E, 

Two  Methods  of  Preparing"  Methylamine.  Maurice  Francois 
(Compt.  rend.,  1908,  147,  428— 430).— The  existing  methods  of 
separating  ammonia  and  methylamine  are  incomplete  (compare  this 
vol.,  i,  505  ;  Bertheaume,  this  vol.,  ii,  742).  The  method  of  separation 
by  means  of  yellow  mercuric  oxide  (Abstr.,  1907,  i,  391)  is  only 
applicable  to  a  crude  methylamine  hydrochloride  which  contains 
no  other  nitrogen  base  besides  ammonia.  The  crude  product  obtained 
in  Brochet  and  Cambier's  method  (Abstr.,  1895,  i,  325)  of  preparing 
methylamine  contains  as  impurities  ammonium  chloride,  formaldehyde, 
and  trimethyltrimethylenetriamine  hydrochloride.  The  author  finds 
that  moderately-concentrated  solutions  of  the  latter  in  hydrochloric 
acid  decolorise  a  solution  of  iodine  in  potassium  iodide,  afterwards 
precipitating  a  brown  periodide,  and  give  a  pale  yellow  precipitate 
with  a  solution  of  mercuric  iodide  in  potassium  iodide,  and  that 
trimethyltrimethylenetriamine  hydrochloride  is  easily  soluble  in 
chloroform.  By  means  of  these  reactions,  it  is  found  that  Brochet  and 
Cambier's  crude  hydrochloride,  after  once  recrystallising  from  alcohol, 
still    contains    3%   of  the  triamine    hydrochloride ;   accordingly,    the 
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mercuric  oxide  separation  is  inapplicable.  On  the  other  hand,  the 
crude  hydrochloride  resulting  from  Hofmann's  reaction  with  bromo- 
acetamide  contains  nothing  soluble  in  chloroform  (which  dissolves  the 
hydrochlorides  of  secondary  and  tertiary  bases),  and  treatment  by 
yellow  mercuric  oxide  gives  pure  methylamine  hydrochloride.  The 
conclusion  is  drawn  that  Hofmann's  reaction,  followed  by  a  separation 
by  mercuric  oxide,  is  the  more  satisfactory  method  of  preparing  pure 
methylamine.  The  yield,  however,  is  not  good ;  the  author  obtained 
35%  of  theory,  and  probably  Hofmann's  high  apparent  yield  contained 
ammonium  chloride.  E.  H. 

8-Amino-/3-inethylamino-/3-methylpentane.  Moritz  Kohn  and 
Otto  Morgenstern  t{Monatsh.,  1908,  29,  519 — 523). — The  oxime 
of  methyldiacetonamine,  when  reduced  by  sodium  and  absolute  alcohol, 
yields  h-amino-p-methylamino-^-methylpentane, 

NHMe-CMea-CHg-CHMe-NHg, 
b.  p.  166 — 167°,  a  mobile,  fuming  liquid  with  an  intense  basic  odour  ; 
the  aurichloride  and  platinichloride  decompose  at  215°  and  220° 
respectively,  whilst^  the  picrate  melts  in  hot  water  and  decomposes  at 
199 — 200°.  When  heated  with  1  mol.  of  ethyl  carbonate  for  thirty 
hours  at  200°,  the  diamine  yields  the  cyclic  carbamide^ 

^^<CMv^^>CHMe, 

m.  p.  132—133°,  b.  p.  292— 293°/741  mm.  C.  S. 

Preparation  of  Acylated  Aminoalkyl  Esters.  J.  D.  Eiedel 
(D.R.-P.  194051.  Compare  Abstr.,  1906,  i,  631;  1907,  i,  897).— 
Aminodimethylethylcarbinol,  b.  p.  75 — 80°/30  mm.,  and  the  secondary 
base,  NH(OH2-OMeEt-OH)2,  b.  p.  145°/30  mm.,  and  hydrochloride, 
m.  p.  144°,  are  obtained  by  heating,  at  125°,  chlorodimethylethyl- 
carbinol  and  aqueous  ammonia  ;  the  former  furnishes  a  hydrochloride, 
leaflets,  m.  p.  85°,  a    diisovaleryl  derivative, 

CMeEt{CH2-NH-CO-OH2-CHMe2)-0-CO-CH2-CHMe2, 
greasy  leaflets,  m.  p.  50°,  and  a  dibromoisovaleryl  derivative, 

CMeEt(CH2'NH-CO-CH2-CMe2Br)-0-CO-CH2-CBrMe2, 
needles,  m.  p.  74°. 

Phenylaminodimethylcarbinol,  CMePh(CI}2*NH2)*OH,  b.  p.  175°/ 
40  mm.,  together  with  the  secondary  base, 

NH(CH2-CMePh-OH)2, 
b.  p.   258°/40   mm.,   are  obtained  by  heating,  at  125°,  phenylchloro- 
dimethylcarbinol    and    aqueous   ammonia ;    the    dibenzoyl    derivative, 
prisms,   m.   p.    110°,  iS  obtained  by  treating   the  primary  base  with 
benzoyl  chloride  in  pyridine  solution.  G.  T.  M. 

Preparation  of  a-Iodoisovalerylcarbamide.  Knoll  &  Co. 
(D.R.-P.  197648.  Compare  Abstr.,  1907,  i,  I0l1).—a-lodoi&ovaleryl- 
carbamide,  leaflets,  m.  p.  180°,  is  prepared  by  heating  a-chloro-  or 
a-bromo-isovalerylcarbamide  with  an  alkali  iodide,  or  the  iodide  of  an 
alkaline  earth  metal,  either  in  alcoholic  solution  or  in  the  presence  of 
benzene.  G.  T.  M, 
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Synthesis  of  a-Aminonitriles.  Nicolai  D.  Zelinsky  and 
Geokge  L.  Stadnikoff  (J.  Russ.  Phys.  Chem.  Soc,  1908,  40, 
790 — 791). — In  the  formation  of  the  nitriies  of  a-amino-acids  (Abstr., 
1906,  i,  425)  by  the  action  of  potassium  cyanide  (1  mol.)  and  ammo- 
nium chloride  (1  mol.)  on  aldehydes  or  ketones,  the  hydrolysis  of  the 
potassium  cyanide  plays  an  important  part,  so  that  the  presence  of 
water  is  necessary  in  order  that  the  reaction  may  take  place.  That 
this  is  the  case  is  shown  by  experiments  with  benzaldehyde  and 
with  c?/c^ohexanone,  which  yield  no  nitrile  in  the  absence  of  water. 

T.  H.  P. 

Preparation  of  Barium  Cyanide  from  Barium  Cyanamides. 
Badische  Anilin  &  Soda-Fabrik  (D.R.-P.  197394). — The  reversible 
reaction  Ba(0N)2  '^H  BaCNg  +  C  is  applied  to  the  production  of  barium 
cyanide.  The  crude  product,  containing  60%  of  cyanide  and  40%  of 
barium  cyanamide,  is  heated  at  600 — 800°  in  a  stream  of  acetylene. 

A  mixture  of  barium  carbonate  and  wood-charcoal  powder  is  heated 
in  nitrogen  at  1500°  until  no  further  absorption  of  gas  is  observed. 
The  temperature  is  then  lowered  to  1100°,  and  the  mixture  treated 
with  a  current  of  producer  gas  previously  freed  from  carbon  dioxide 
until  the  product  is  wholly  converted  into  barium  cyanide. 

G.  T.  M. 

Mercuric  Oxy cyanide.  Erwin  Rupp  and  S.  Goy  {Arch.  Pharm.j 
1908,  246,  367—373.  Compare  Holdermann,  Abstr.,  1906,  i,  75, 
411  ;  Rupp,  Abstr.,  1906,  i,  340). — Mercuric  oxide  takes  part  in  the 
formation  of  the  oxycyanide  as  hydroxide,  hence  the  reaction  is 
accelerated  by  hydroxy  1  ions.  It  is  best  carried  out  by  mixing 
22  2  grams  of  mercuric  oxide  in  a  mortar  with  60  c.c.  of  water  and 
4  c.c.  of  10%  sodium  hydroxide,  adding  27  grams  (a  slight  excess)  of 
mercuric  cyanide,  and  stirring  until  the  mixture  is  colourless. 

Details  are  also  given  for  the  preparation  of  the  oxycyanide  from 
mercuric  chloride,  mercuric  cyanide,  and  sodium  hydroxide,  and  from 
alkali  cyanide  and  mercuric  chloride.  The  fact  that  mercuric  salts 
are  not  precipitated  by  sodium  hydroxide  in  the  presence  of  mercuric 
cyanide  depends  on  the  formation  of  mercuric  oxycyanide. 

G.  B. 

Oxidations  Effected  by  Ferric  Salts.  C.  Bongiovanni  {Gazzetta, 
1908,  38,  ii,  5 — 9). — The  author  produces  fresh  evidence  in  support  of 
his  view  concerning  the  reaction  between  ferric  chloi  ide  and  potassium 
thiocyanate  (Abstr.,  1907,  i,  833).  According  to  Tarugi  (Abstr.,  1905, 
i,  176),  the  red  coloration  produced  in  this  reaction  is  due  to  the 
formation  of  the  ferrous  salt  of  a  peroxythiocyanic  acid, 

which,  like  the  free  acid,  is  decolorised  by  dilution  or  by  solutions  of 
oxalates,  tartrates,  &c.,  being  converted  thereby  into  normal  thio- 
cyanic  acid  or  thiocyanate.  The  author,  however,  explains  the 
decoloration  produced  by  dilution  as  due  to  the  hydrolysis  of  the  non- 
dissociated  red,  Fe(C]SS)3,  into  yellow,  colloidal  ferric  hydroxide  and 
thiocyanic  acid  ;  and   the   decoloration  effected  by  oxalates,  tartrates, 


ORGANIC  CHEMISTRY.  771 

&c.,  by  the  formation  by  these  substances  of  complex  ions  with  the 
iron  of  the  ferric  thiocyanate  and  consequent  displacement  of  the 
equilibrium  Fe'"  +  3CNS  Z^  Fe(CNS)3  in  such  a  manner  that  the 
coloured  part  is  diminished  in  amount.  This  view  is  supported  by  the 
observation  that  the  substances  which  decolorise  ferric  thiocyanate 
also  hinder  the  displacement  of  iodine  from  potassium  iodide  by  ferric 
salts. 

The  author  also  traverses  the  statement  of  Tarugi  and  Kevello 
(Atti  Soc.  Chim.  Roma,  July,  1907),  that  ferric  chloride  exerts  an 
oxidising  action  on  potassium  ferrocyanide,  so  that  the  interaction  of 
these  compounds  results  in  the  formation  of  ferrous  oxyferrocyanide 
and  not  of  ferric  ferrocyanide.  By  means  of  a  special  apparatus,  the 
author  has  carried  out  this  reaction  in  an  atmosphere  of  nitrogen,  thus 
avoiding,  as  far  as  possible,  the  formation  of  soluble  Prussian  blue. 
By  washing  the  precipitate,  precipitating  by  sodium  hydroxide  solu- 
tion, again  washing,  and  dissolving  in  acid,  always  in  an  atmosphere  of 
nitrogen,  a  solution  is  obtained  which  contains  only  traces  of  ferrous 
salt,  attributable  to  secondary  reactions.  Tarugi  and  Revello's  inter- 
pretation of  the  reaction  is  hence  erroneous.  T.  H.  P. 

Ureides  and  Cyanamides  of  the  DialkylglycoUic  Acids. 
Erik  Clemmensen  and  Arnold  H.  C.  Hkitman  (Amer.  Chem.J.,  1908, 
40,  280 — 302). — The  authors  have  prepared  ureides  of  the  dialkyl- 
glycollic  acid  by  substituting  one  or  more  of  the  hydrogen  atoms  in 
carbamide  by  the  radicle  OH'OR^'CO.  By  the  action  of  carbamide 
and  sodium  ethoxide  on  the  esters  of  the  dial kylglycol lie  acids,  ureides 
of  the  formula  OH-CRo'CO-NH-CO-NH-CO-CR^-OH  are  obtained, 
but  when  thiocarbamide  or  guanidine  (as  thiocyanate)  is  substituted  for 
carbamide  in  this  reaction,  glycoUcyanamides  are  produced,  thus  : 
OH-CRg'COaEt  +  CS(NH2)2  +  2NaOEt  = 

OH-CRa'CO-NNa-CN  +  NaSH  -f-  SEtOH, 
and  these  cyanamides  are  converted  by  boiling  with  acids  or  alkalis 
into  the  ureides  just  mentioned.  It  was  found  possible,  however,  to 
obtain  Q-diethylglycoUylthiocarhamide, 

OH-CEfc2-CO-NH-CS-NH-CO-CEt2'OH, 
by  heating  a  mixture   of  diethylglycollic  acid  and  thiocarbamide  to 
1 80°.  At  200°,  and  with  an  excess  of  the  latter,  (ip-diethylthiohydantoin 
is  formed. 

0  -  Diethylglycollylcarhamide , 

OH-OEt2-CO-NH-CO-NH-CO-CEt2-OH, 
forms  long,  needle-shaped  crystals,  m.  p.  30 — 31°.  In  100  parts  of 
water,  6-5  parts  dissolve  at  20°,  and  14  at  100°.  On  dry  distillation, 
its  salts  yield  a  mixture  of  diethyl  ketone,  diethylcarbinol,  and 
probably  triethylcarbinol.  The  calcium,  magnesium,  copper  (normal 
and  acid),  zinc,  silver,  mercury,  and  double  magnesium-copper  salts  are 
described. 

Q-Dipropylglycollylcarhamide  forms  a  white,  crystalline  mass,  m.  p. 
39° ;  the  magnesium  and  mercury  salts  are  described.  Q- Dimethyl 
glycollylcarhamide  crystallises  from  light  petroleum  in  white  needles, 
m.  p.  74°.  It  forms  double  salts  of  the  formula  CigHggOjQN^CuR  (R  = 
Ca,  Ba,  Sr,  or  Mg) ;  the  zinc  and  silver  salts  were  analysed.    Q-Diethyl 
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glycollylthiocarhamide  separates  from  water  in  long,    slender,    yellow 
needles  or  small,  rhombic  prisms,  m.  p.   117 — 118°.     p/S-DiethyUhio- 

npf g 

hydantoin,     i      ^     ^C'.NH,  separates  from  water  in  colourless  cubes 

L/O*^  -tL 
or  octahedrons,  m.  p.  224°.  On  boiling  with  barium  hydroxide  for  an 
hour,  it  is  converted  into  diethylthioglycollamide,  SH-CEtg'CO'NHg, 
m.  p.  147^,  and  on  prolonged  boiling  it  yields  diethylthiogly collie 
acid,  SH*CEt2'C02H,  which  is  being  further  examined.  Diethyl- 
glycollcyanamide,  OH'CEtg-CO-NH-CN,  separates  from  water  in 
shining  plates,  m.  p.  235°.  DipropylglycoUcyanamide  crystallises  from 
water  in  colourless,  monoclinic  needles,  m.  p.  184°.  Dimethylglycoll- 
cyanamide  separates  from  water  in  tiny,  colourless,  monoclinic 
needles,  m.  p.  248—250°.  J.  C  C. 


Resolution  of  a-Methylisoserine  into  its  Optically  Active 
Components.  Francis  W.  Kay  {Annalen,  1908,  362,  325—332).— 
a-MethyHso!^erine  is  readily  resolved  in  the  form  of  its  benzoyl 
derivative  by  means  of  brucine  or  quinine. 

d\-I^enzoyl-a-methylisoserine,  C^jH^gO^N,  prepared  by  the  action  of 
benzoyl  chloride  and  sodium  hydroxide  on  the  amino-acid,  crystallises 
in  plates,  m.  p.  153°  (corr.).  The  brucine  salt  of  the  c?-compound 
crystallises  from  the  alcoholic  solution  of  the  dZ-benzoylamino-acid  and 
brucine.  d- Benzoyl- a-methyliso8e7'i7ie,  liberated  from  its  brucine  salt  by- 
means  of  sodium  hydroxide,  crystallises  in  needles,  m.  p.  124°  (corr.), 
[ajo  +9*51°,  or,  in  more  dilute  solution,  [a ]d  +8-40°.  l-Benzoyl-a- 
methylisosei'ine,  obtained  from  the  mother  liquor  of  the  brucine  salts, 
has  [a]^°  -9-23°,  or,  in  more  dilute  solution,  [aj'^"  -8-39°,  and 
resembles  its  optical  antipode. 

The  optically  active  a-methyh'soserines  are  obtained  by  hydrolysis  of 
their  benzoyl  derivatives  with  boiling  hydrobromic  acid.  The  d-acid, 
C4H9O3N,  when  quickly  heated,  has  m.  p.  about  230°  (decomp.), 
[ajo  +4-34°.  The  l-acid  has  [aj^  -4'15°,  and  resembles  its  optical 
antipode.  G.  Y, 


Resolution  of  a-Amino-n-hexoic  Acid  into  its  Optical  Com- 
ponents. Demetrius  Marko  {Annalen,  1908,  362,  333 — 337). — 
a-Amino-n-hexoic  acid  was  resolved  previously  in  the  form  of  its 
benzoyl  derivative  (Fischer  and  Hagenbach,  Abstr.,  1902,  i,  85).  It 
is  now  found  better  to  employ  the  formyl  derivative. 

d\-Formyl-a-aminon-hexoic  acid,  C^H^gO^N,  prepared  by  Fischer  and 
Warburg's  method  (Abstr.,  1906,  i,  72),  crystallises  in  colourless 
needles,  m.  p.  113 — 115°  (corr.).  On  treatment  of  the  c?^-compound 
with  brucine  in  alcoholic  solution,  the  brucine  salt  of  the  /-acid 
separates,  and,  on  hydrolysis  by  means  of  hydrochloric  acid,  yields 
\-formyl-a-amino-n-hexoic  acid,  which  crystallises  in  silky  needles,  m.  p. 
115-118-5°  (corr.),  [af^  -  17-56°.  The  d-formyl  derivative,  obtained 
from  the  alcoholic  mother  liquor,  has  [aj^   +  17*63°. 

The  formylamino-acids  are  hydrolysed  by  boiling  10%  hydrobromic 
acid.  /-a-Amino-?i-hexoicacid,  [a]^"  -  22*99°;  the(i-acid,  [a]^'  -f- 23*14°. 
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Fischer  and  Hagenbach  {loc.  cit.)  obtained  the  values  [aj^  -22  4° 
and  4-21'3°;  by  a  fermentation  process,  Schulze  and  Likiernik 
obtained  an  acid  having  [ajo  -  26*5°.  G.  Y. 

Synthesis  of  Polypeptides.  XXVI.  1.  Derivatives  of 
a-Aminostearic  Acid.  Emil  Fischer  and  Walter  Kropp  (Annalen, 
1908,  362,  338 — 347). — In  comparison  with  the  a-amino-derivatives 
of  the  simple  fatty  acids,  the  derivatives  of  the  high  molecular  acids 
have  so  far  been  little  studied.  As  a  contribution  to  the  filling  of  this 
gap  in  our  knowledge,  the  authors  now  describe  the  combination  of 
glycine  with  a-aminostearic  acid. 

Methyl  a-aminostearate  hydrochloride ,  CjgH^QOgNCl,  prepared  by 
treating  a-aminostearic  acid  with  methyl  alcohol  and  hydrogen 
chloride,  separates  from  ethyl  acetate  in  needles,  m.  p.  112°  (corr.). 
The  hydrochloride  of  the  ethyl  ester  crystallises  in  needles,  m.  p.  89° 
(corr.). 

Methyl  chloroacetylaminostearate,  CgiH^QOgNCl,  prepared  by  the 
successive  action  of  sodium  methoxide  and  chloroacetyl  chloride  on 
the  hydrochloride  of  the  preceding  methyl  ester,  crystallises  from 
light  petroleum  in  colourless  needles,  m.  p.  78°  (corr.).  The  ethyl 
ester,  prepared  in  the  same  manner,  crystallises  in  colourless  needles, 
m.  p.  68°  (corr.).  Hydrolysis  of  the  methyl  ester  with  alcoholic 
sodium  hydroxide  leads  to  the  formation  of  chloroacetylaminoatearic 
acid,  CgoHagOgNCl,  which  crystallises  in  colourless  needles,  m.  p.  107° 
(corr.),  and,  when  heated  with  alcoholic  ammonia  at  100°,  forms  glycyl- 
a-aminostearic  acid,  NH2*CH2*CO*ISrH'CH(CjgH33)*C02H,  crystallising 
in  microscopic  prisms,  m.  p.  about  218°  (corr.).  It  dissolves  in  hot 
dilute  hydrochloric  acid  or  sodium  hydroxide,  forming  frothing 
solutions  ;  concentrated  sodium  hydroxide  precipitates  the  sodium  salt. 

The  anhydride,  CIi2<Cr^r\,-sTTT^Cll'C^(^li^^,  formed   by  the  action  of 

alcoholic  ammonia  on  ethyl  chloroacetyl-a-aminostearate  at  100°, 
separates  in  microscopic  crystals,  m.  p.  219°  (corr.),  and  is  insoluble  in 
dilute  sodium  hydroxide.  G.  Y. 

Synthesis  of  Polypeptides.  XXVI.  2.  Derivatives  of 
^-Aminobutyric  Acid  and  of  a-MethyKsoserine.  Francis  W. 
Kay  (Annalen,  1908,  362,  348— 360).— So  far  only  two  polypeptides 
derived  from  ^-amino-acids,  leucyh'soserine  and  isoserylisoserine,  have 
been  described.  As  a  knowledge  of  such  substances  is  desirable  for 
the  discussion  of  certain  theoretical  questions,  the  author  has  studied 
the  combinations  of  r-y8-aminobutyric  acid  with  ^-leucine  and  alanine, 
and  of  r-a-methyh'soserine  with  i-leucine.  In  the  last  case  both 
isomeric  racemic  compounds  have  been  obtained,  and  are  distinguished, 
as  in  other  similar  cases,  as  the  A  and  B  compounds. 

a-Bromoisohexyl-ft-aminobutyric  acid, 

C^Hg-CHBr-CO-NH-CHMe-CHg-COsH, 
prepared  by  the  action  of  i-bromoisohexoyl  chloride  and  sodium 
hydroxide  on  /?-aminobutyric  acid,  crystallises  in  small  prisms  or 
needles,  m.  p.  97 — 98°;  attempts  to  resolve  it  into  two  forms  were 
unsuccessful.  The  action  of  25%  aqueous  ammonia  on  the  bromo- 
compound  at  25°  leads  to  the  formation  of  leucyl- p-aminohutyric  acid, 
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NH2'CH(C4H9)-CO-NH-OHMe-CH2'C02H,  which  is  obtained  as  a 
colourless,  crystalline  powder,  m.  p.  232°  (corr.).  The  copper  salt, 
(CioHjq03N2)2Cu,CuO,  forms  deep  blue,  six-sided  plates.  The  anhydride^ 
CioHjg02N2,  formed  by  heating  the  dipeptide  at  225°,  is  obtained  as  a. 
yellow,  sandy  powder,  m.  p.  197 — '198°  (corr.),  and  is  probably 
quadrimolecular. 

Bromopropionyl-(i-a7ninohutyric  acid, 

CHMeBr-CO-NH-CHMe-CH2-C02H, 
prepared  from  y8-aminobutyric  acid  and  bromopropionyl  bromide, 
crystallises  from  water  in  colourless  needles,  m.  p.  131°  (corr.),  and, 
when  treated  with  aqueous  ammonia  at  25°,  yields  alanyl-f^-aminobutyric 
acid,  NHg-CHMe-CO-NH-CHMe-CHg-COgH,  which  forms  an 
amorphous,  slightly  grey  mass,  m.  p.  about  250°  (decomp.),  when 
quickly  heated.  The  copper  Silt,  (C7H[j303lSr2)2Cu,CuO,4H20,  forms 
deep  blue,  six  sided  plates. 

When  coupled  with  ?*-a-bromoisohexoyl  chloride,  a-methylisoserine 
forms  two  abromoisohexoyl-a-metliT/lis.oserines,  CioHjg04NBr.  The  A 
compound  crystallises  from  the  aqueous  solution  in  needles,  m.  p.  173° 
(corr.) ;  the  B  compound,  obtained  from  the  aqueous  mother  liquor, 
crystallises  in  hexagonal  plates,  m.  p.  125 — 126°  (corr.).  Leucyl-a- 
methylisoserine  A,  NH2-CH(C4H9)-CO-NH-CH2-CMe(OH)-c6,H, 
crystallises  in  microscopic  prisms,  m.  p.  about  240°  (decomp.) ;  the 
phenylcarbimide  derivative,  Cj^HggOjNg,  crystallises  in  stout  prisms, 
m.  p.  180°  (corr.).  Leucyl-a-methylisoseriiie  B  crystallises  in  colourless 
plates  or  needles,  m.  p.  250°  (decomp.) ;  the  phenylcarbimide  derivative 
forms  silky  needles,  m.  p.  187°  (corr.).  G.  Y. 

Experiments  on  the  Decomposition  of  Arginine.  D.  Acker- 
MANN  {Zeitsch.  physiol.  Chem.,  1908,  66,  305 — 315). — The  substance 
described  as  putridine  {ibid.,  54,  24)  is  now  shown  to  be  8-aminovaleric 
acid  (Salkowski,  Abstr.,  1898,  i,  404).  It  is  thrown  down  by  the 
reagents  usually  employed  for  precipitating  alkaloids.  When  its 
hydrochloride  is  heated,  it  sublimes,  and  does  not  yield  a  ring  com- 
pound. 

Experiments  made  with  the  object  of  proving  whether,  when 
arginine  undergoes  putrefaction,  8-aminovaleric  acid  is  formed,  gave 
negative  results.  Amongst  the  products  isolated  was  r-ornithine  ;  thus 
indicating  that  racemisation  had  occurred  during  the  reaction.  The 
purification  of  this  base  is  facilitated  by  precipitation  with  mercuric 
chloride  and  sodium  acetate.  Tetramethylenediamine  could  not  be 
detected. 

(Z-Lysine  yields  an  aurichloride,  Cj2H2804N4,HCl,3HAuCl4,2H20, 
which  sinters  at  120°  and  melts  at  152 — 155°.  The  aurichloride  of  the 
racemic  base  has  the  composition  Cj2H2804N4,4HAuCl4,H20,  and 
decomposes  at  173 — 176°.  The  corresponding  platinichloride  crystal- 
lises with  1  molecule  of  alcohol,  CgHi402N2,H2PtClg,EtOH,  which  it 
loses  at  120°.  J.  J.  S. 

Derivatives  of  a  Complex  Chloride  of  Gold  and  Phosphorus. 
Mario  Levi-Malvano  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i, 
847 — 857). — The  author  has  prepared  the  following  complex  com- 
pounds of  gold  and  phosphorus  : 
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Aurophosphorous  chloride,  (AuPClg)©!  (compare  Lindet,  Abstr., 
1887,  227).  Methyl  aurophosphite  chloride,  [AuP(0Me)3]Cl  (Lindet, 
loG.  cit.),  which  has  the  molecular  weight  384 — 425  (calc.  356 '65)  in 
freezing  benzene,  and  with  chloroplatinic  acid  solutions  gives  slender, 
yellow  needles  of  the  platinichloride,  [AuP(OMe)3]2PtClg. 

Aurotriethylphosphine  chloride^  (AuPEt3)Cl,  prepared  by  the  action 
of  triethylphosphine  on  auric  chloride  dissolved  in  alcohol,  forms 
colourless  needles,  m.  p.  80°,  is  stable  in  the  air,  and  exhibits  all  the 
properties  of  a  stable  complex  salt,  since  the  gold  is  not  precipitated  by 
its  ordinary  reagents. 

Aurotripheni/lphosphine  chloride,  (AuPPh3)Cl,  prepared  by  the  inter- 
action of  alcoholic  solutions  of  tripbenylphosphine  and  auric  chloride, 
crystallises  in  colourless,  truncated  prisms,  decomposes  at  180 — 230°, 
and  has  the  molecular  weight  524 — 532  (calc.  494*6)  in  freezing 
benzene.  It  is  stable  in  the  air,  and  is  not  dissolved  or  decomposed  by 
dilute  nitric  acid,  concentrated  hydrochloric  acid,  or  potassium  hydr- 
oxide solution.  It  forms  the  platinichloride,  (AuPPh3)2ptClg,  and  the 
sulphate,  [AuPPhgJgSO^. 

Methyl  auroaminophosphite  chloride,  [AuP(OMe)3(NIl3)2]Cl,  forms 
microscopic,  prismatic  crystals,  m.  p.  75 — 76°. 

Auroaminotriethylphosphine  chloride,  [AuPEt3(NH[3)2]Cl,  forms  micro- 
scopic, colourless  prisms,  decomposing  at  90 — 150° 

Aurotriphenylphosphine  chloride  is  quite  insoluble  in  ammonia. 

T.  H.  P. 

Certain  Homologues  of  Naphthalene.  Guido  Bargellini  and 
G.  Melacini  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  26— 30).— The 
two  7i-propylnaphthalenes  and  the  two  ?i-but}  Inaphthalenes  are 
obtained  by  treating  a  solution  of  naphthalene  in  carbon, disulphide  with 
n-propionyl  chloride  or  n-butyryl  chloride  in  presence  of  aluminium 
chloride,  separating  the  isomeric  a-  and  /3-ketones  thus  obtained 
by  means  of  picric  acid,  and  reducing  them  with  iodide,  red  phosphorus, 
and  water  (compare  Glaus,  Abstr.,  1892,  985;  1893,  i,  162). 

;8-Naphthyl  propyl  ketone  crystallises  from  alcohol  in  colourless, 
triclinic  plates  [A.  Rosati  :  a  :  6  :c  =  0-6774  : 1  :  0*6029  ;  a  =  94°31', 
jS=140°3-5',  y  =  90°27']. 

a-n- Propylnaphthalene,  CjQH^Pr*,  prepared  by  reducing  a-naphthyl 
ethyl  ketone,  has  b.  p.  274 — 275°,  and  yields  a  picrate,  m.  p. 
141—142°. 

fS-u- Propylnaphthalene,  C^qH^Pi*,  prepared  by  the  reduction  of 
^-naphthyl  ethyl  ketone,  has  b.  p.  277 — 279°,  and  yields  a  jncrate, 
m.  p.  90—92°. 

The  ^-propylnaphthalene  prepared  by  Roux  (Abstr.,  1888,  1305)  by 
the  interaction  of  n-propyl  bromide  and  a  carbon  disulphide  solution 
of  naphthalene  in  presence  of  aluminium  chloride,  is  probably  /S  iso- 
propylnaphthalene,  and  results  in  consequence  of  isomeric  change 
caused  by  the  aluminium  chloride. 

a-n-Butylnaphthalene,  CioH^-CHgPr*  obtained  by  reducing  a-naphthyl 
propyl  ketone,  has  b.  p.  281 — 283°,  and  forms  a  picrate,  m.  p. 
104—106°. 

P-n-Butylnaphthalene,  OioH.^'CH2Pr«,  prepared  by  the  reduction  of 
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yS-naphthyl  propyl  ketoDe,  has  b.  p.  283 — 285°,  and  yields  a  picrate^ 
m.  p.  71—74° 

The  ^-butylnaphthalene,  b.  p.  280°,  prepared  by  Wegscheider 
(Abstr.,  1884,  1185)  and  by  Baur-Thurgau  (Abstr.,  1894,  i,  468)  by 
the  action  of  isobutyl  chloride  or  bromide  on  naphthalene  dissolved  in 
carbon  disulphide  in  presence  of  aluminium  chloride,  probably  contains 
the  tertiary  butyl  group  ;  its  pier  ate  has  m.  p.  96°.  T.  H.  P. 

Equilibrium  of  Hydrogenation.  Maurice  Padoa  and  XJgo 
Fabris  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  125 — 132.  Compare 
this  vol.,  i,  255). — The  authors  have  made  experiments  to  ascertain 
whether  hydrogenated  hydrocarbons,  capable  of  giving  up  their 
hydrogen  in  several  stages,  can  be  made  to  do  so  by  heating  in  presence 
of  nickel  at  suitable  temperatures. 

When  phenanthrene  is  hydrogenated  in  presence  of  nickel  at  200°, 
dihydrophenanthrene  and  tetrahydrophenanthrene  are  obtained  ;  at 
175 — 200°,  a-tetrahydrophenanthrene  is  formed  ;  at  175°,  dodecahydro- 
phenanthrene  is  given,  and  at  150°  a  small  quantity  of  a  liquid  which 
does  not  form  a  picrate  and  was  not  identified  (compare  Schmidt  and 
Mezger,  Abstr.,  1907,  i,  1022). 

Dodecahydrophenanthrene  only  loses  its  hydrogen  when  heated 
with  nickel  at  about  220°,  at  which  temperature  hexahydrophen- 
anthrene  also  loses  hydrogen,  forming  gaseous  hydrocarbons  and 
^-tetrahydrophenanthrene.  At  280°,  tetrahydrophenanthrene  loses  its 
hydrogen,  yielding  phenanthrene.  In  a  closed  tube  at  250°,  dodeca- 
hydrophenanthrene yields  phenanthrene  and  gaseous  hydrocarbons ;  at 
330°,  tetrahydrophenanthrene  yields  dihydrophenanthrene  and  gaseous 
hydrocarbons. 

When  heated  in  an  open  tube,  decahydronaphthalene  begins  to  lose 
hydrogen  at  250°,  naphthalene  and  gaseous  hydrocarbons  being  formed. 
In  a  closed  tube  at  250°  decahydronaphthalene  undergoes  little 
change ;  at  300°,  naphthalene  is  formed,  together  with  gaseous 
hydrocarbons.  When  heated  in  a  closed  tube  at  250°  in  presence  of 
nickel,  tetrahydronaphthalene  is  only  partially  dehydrogenated, 
gaseous  hydrocarbons  being  formed,  and  probably  also  benzene  or  its 
homologues. 

When  decahydrofluorene  is  heated  with  nickel  in  an  open  tube 
at  250°,  a  slow  evolution  of  gas  is  observed ;  at  300°,  a  more  copious 
evolution  of  gas,  mostly  hydrogen,  occurs.  At  300°  in  a  closed  tube, 
hydrogen  and  gaseous  hydrocarbons  are  evolved. 

In  an  open  tube  at  250°,  cyclohexene  gives  a  large  amount  of 
gas,  but  in  a  closed  tube  at  the  same  temperature,  very  little  gas, 
mainly  methane,  is  formed. 

Thus,  with  hydrocarbons  yielding  several  hydrogenated  products, 
those  most  readily  dehydrogenated  by  the  action  of  nickel  are  those 
containing  most ,  hydrogen.  Of  the  hydrocarbons  examined,  the  only 
ones  not  attacked  in  this  way  are  tetrahydronaphthalene  at  ordinary 
pressure  and  tetra-  and  di-hydrophenanthrene  under  ordinary  or 
increased  pressure.  The  pressure  has  a  marked  influence  on  the 
dehydrogenating  action  of  nickel,  increased  pressure  generally  causing 
increased  action ;  with  tetrahydronaphthalene,  however,  hydrogen  is 
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eliminated  at  ordiuary  pressure,  and  gaseous  hydrocarbons  at  about 
three  atmospheres  pressure.  Gradual  elimination  of  the  hydrogen  of  a 
highly  hydrogenated  hydrocarbon  cannot,  as  a  rule,  be  effected  by 
gradual  rise  of  temperature ;  further,  the  elimination  of  hydrogen 
commences  only  at  a  temperature  considerably  higher  than  that 
at  which  the  inverse  change  begins,  and  is  complete,  yielding  the  least 
highly  hydrogenated  compound.  .  Hydrogenation  and  the  inverse 
phenomenon  are  thus  two  distinct  processes  ;  in  some  cases,  nickel  can 
effect  both  these  changes,  but  in  others,  it  only  acts  as  a  catalyst  for  the 
reaction  in  one  direction.  With  increase  of  pressure,  however,  the 
maximum  temperature  at  which  hydrogenation  is  possible,  and  the 
minimum  temperature  necessary  for  the  inverse  change,  approach  one 
another,  so  that  hydrogenation  becomes  possible  at  temperatures  at 
which  it  does  not  take  place  under  ordinary  pressure.  Under  increased 
pressure,  then,  the  phenomenon  becomes  one  of  equilibrium,  both 
hydrogenation  and  dehydrogenation  taking  place.  Whether  the  nature 
of  the  catalyst  influences  this  equilibrium  is  unknown.  T.  H.  P. 

Triphenylindene  and  Some  of  its  Derivatives.  Elmer  P. 
KoHLER  (Amer.  Chejn.  J.,  1908,  40,  217 — 233). — In  the  preparation 
of  diphenylbenzylideneaceto|'henone  by  boiling  a-bromotriphenyl- 
propiophenone  with  alcoholic  potash  (Abstr.,  1907,  i,  1054),  a  small 
amount  of  l-ethox^/-!  :  2  •.'^-triphenylindene  is  produced.  This  is  formed 
by  loss  of  water  from  the  bromo-ketone  and  substitution  of  ethoxyl 
for  bromine  in  the  bromoindene  obtained,  a  process  involving  the 
shifting  of  the  bromine  atom  from  the  a-  to  the  ^-position.      \-Bro7no- 

1:2:  o -triphenylindene,  CgH^*^ pp.  ^CPh,  is  prepared  by  heat- 
ing a-bromotriphenylpropiophenone  (for  which  an  improved  method  of 
preparation  is  given;  compare  Abstr.,  1906,  i,  754)  to  150 — 160°.  It 
separates  from  ether  in  large,  transparent  plates,  m.  p.  129°,  and  forms 
with  aluminium  bromide  a  dark  red,  crystalline  compound, 

C27Hj9Br,AlBr3. 
l-IIydroxy-l  :  2  :  ^-triphenylindene,  prepared  by  adding  water  or  sodium 
acetate  to  a  hot  solution  of  the  bromo-derivative  in  acetic  acid,  forms 
lustrous  prisms,  m.  p.  129°;  the  methyl  ether  crystallises  in  tablets, 
m.  p.  153°,  and  the  ethyl  ether  separates  in  large,  lustrous  prisms, 
m.  p.  172°.  On  oxidation  with  a  glacial  acetic  acid  solution  of  chromic 
acid,  the  latter  furnishes  phthalophenone,  colourless  tablets,  m.  p.  148° 
(Zincke,  Abstr.,  1876,  i,  703,  gives  yellow  plates,  m.  p.  146°).  1:2:3- 
I'riphenyl-l-ethylindene  is  obtained  by  the  action  of  magnesium  ethyl 
bromide  on  bromotriphenylindene  ;  it  crystallises  in  plates,  m.  p.  108°, 
and,  on  oxidation  with  cold  chromic  and  acetic  acids,  yields  phenyl 
a.'htnzoylphenyl-arphenyl-xi-propyl  ketone,  CgH^Bz'CEtPhBz,  crystal- 
lising in  large,  shining  tablets,  m.  p.  180°,  and  giving  phthalophenone 
and  o-benzoylbenzoic  acid  when  boiled  with  the  oxidising  agent. 
When  a  solution  of  bromotriphenylindene  in  benzene  is  shaken  with 
zinc  amalgam  and  the  red  solution  allowed  to  evaporate  in  dry  air, 
triphenylindenyl  peroxide,  (02711^90)2,  is  forned.  It  crystallises  in 
small,  shining  prisms,  decomposing  at  about  155°.  From  its  sulphuric 
acid   solution,    water   precipitates    some  hydroxytriphenylindene  and 
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alcohol,  ethoxytriphenylindene.  1:2:  3-Triphenylindene  is  prepared 
by  treating  an  ethereal  solution  of  the  bromo-derivative  with 
magnesium  and  a  trace  of  iodine  in  an  atmosphere  of  hydrogen  and 
dissolving  the  excess  of  magnesium  with  hydrochloric  acid.  It 
crystallises  from  ether  or  acetone  in  large,  colourless  prisms,  m.  p.  135°. 
When  treated  with  bromine  vapour  at  150 — ^160°,  the  bromo-derivative 
is  regenerated.  On  oxidation  with  chromic  and  acetic  acids,  at  the 
ordinary  temperature  the  chief  product  is  the  hydroxy-derivative,  but 
when  the  mixture  is  boiled,  phthalophenone  is  exclusively  formed. 
1:1:  3-2Viphenyl{7idene  is  the  hydrocarbon  obtained  by  Vorliinder 
and  Siebert  (Abstr.,  1906,  i,  346)  from  tetraphenylallene,  and  the 
constitution  suggested  by  these  authors  is  now  shown  to  be  correct. 
The  oxidation  product  obtained  by  them  is  phthalophenone  ;  when, 
however,  the  oxidation  with  chromic  and  acetic  acids  is  carried  out  in 
the  cold,  ohenzoyltripltenylacetic  acid,  C(,H^Bz*CPh2*C02H.  is  formed. 
This  crystallises  in  small  prisms,  m.  p.  230°(decomp.) ;  the  sodium  salt 
crystallises  in  small,  colourless  prisms,  m.  p.  130°  (decomp.). 

J.  C.  C. 

Studies  in  Nitration.  III.  Nitration  of  Aniline  and  of 
Certain  of  its  iV-Alkyl,  iV^-Aryl,  and  ^-Acyl  Derivatives.  J. 
Bishop  Tingle  and  F.  C.  Blanck  (/.  Amer.  Ghem.  Soc,  1908,  30, 
1395_1412.  Compare  Ahstr.,  1907,  i,  120  ;  this  vol.,  i,  408).— The 
authors  have  extended  their  work  on  nitration  with  80%  nitric  acid 
(D  1*46)  in  presence  of  acetic,  oxalic,  trichloroacetic,  or  92%  sulphuric 
acid  (D  1"83).  Except  when  sulphuric  acid  is  used,  methyl-  or  ethyl- 
aniline  yields  tars,  and  the  formation  of  tar  was  the  general  result  of 
the  nitration  of  dimethyl-  or  diethyl-aniline  under  similar  conditions. 
Dimethylaniline,  when  nitrated  in  presence  of  a  mixture  of  oxalic  and 
acetic  acid,  gives  ^-nitrodimethylaniline.  Formanilide  yields  jo-nitro- 
formanilide  when  nitrated  in  the  presence  of  sulphuric  acid,  and,  under 
the  same  conditions,  acetanilide  gives  m-nitroacetanilide,  but  in  the 
presence  of  oxalic  or  trichloroacetic  acid,  p-nitroacetanilide  is  formed. 
On  nitrating  benzanilide  in  the  presence  of  sulphuric  acid  or  a 
mixture  of  oxalic  and  acetic  acids,  the  para-derivative  is  obtained,  but  in 
the  presence  of  acetic  acid  the  meta-derivative  results.  The  products  of 
nitration  of  a  number  of  other  anilides  have  not  yet  been  identified. 

J.  C.  C. 

lodination  of  m-Nitroaniline  by  means  of  Iodine  and 
Potassium  lodate.  Wilhelm  Korner  and  Belasio  (Atti  li.  Accad. 
Lincei,  1908,  [v],  17,  ii,  679  —  690). — m-Nitroaniline  is  readily 
iodinated  by  adding  iodine  dissolved  in  25%  aqueous  potassium 
hydroxide  to  a  solution  of  the  base  in  hydrochloric  acid  containing 
potassium  iodate  ;  using  1  mol.  of  iodine  per  mol.  of  base,  a  mixed 
product  is  obtained  containing  8%  of  'i-iodo-'d-nitroaniline,  36%  Q-iodo- 
'i-nitroaniline,  17%  4  :  6-di-iodo-S-nitroanilin€j  and  39%  of  2  :  4-di-iodo- 
3-nitroaniline.  The  structure  of  these  substances  follows  from  the  facts 
given  below. 

4i-Iodo-3-nitroaniline  crystallises  from  alcohol  in  orange  needles, 
m.  p.  142°,  and  gives  an  acetyl  derivative,  m.  p.  136'5°;  the  two 
substances  are  isomorphous  with  4-bromo-3-nitroaniline  and  its  acetyl 


ORGANIC   CHEMISTRY.  779 

derivative  respectively.  On  replacing  the  amino-group  by  hydrogen, 
o-iodonitrobenzene  is  obtained  ;  on  replacing  the  same  group  by  iodine, 
1  : 4-di-iodo-2-nitrobenzene  (Brenans,  Abstr.,  1902,  i,  673)  is 
formed. 

Q-Iodo-d-7iit7'oaniline  crystallises  from  alcohol  in  orange-yellow 
needles,  m.  p.  160*4°  and  is  convertible  into  /j-iodonitroaniline  by  the 
diazo  reaction.  ^-lodo-^-nitroacetanilide  crystallises  from  alcohol  in 
slender,  white  needles,  m.  p.  199°. 

2  : 4-Di-iodo-3'nitroaniline  (Brenans,  Abstr.,  1904,  i,  661),  m.  p. 
125°,  gives  an  acetyl  derivative  crystallising  in  white,  nacreous  prisms, 
m.  p.  168°. 

4  :  Q-Di-iodo-d-nitroaniline  forms  stellate  aggregates  of  slender,  pale 
yellow  needles,  m.  p.  149°,  and  gives  1  : 3-di-iodo-4-nitrobenzene  on 
eliminating  the  amino-group  ;  replacing  the  same  group  by  iodine, 
1:2:  ^-tri-iodo-b -nitrobenzene,  m.  p.  178°,  is  obtained.  This  crystallises 
from  carbon  disulphide  in  yellow  needles,  and,  on  reduction  with  ferrous 
sulphate  and  ammonia,  gives  2:4:  5-tri-iodoaniline,  which  crystallises 
from  a  mixture  of  alcohol  and  ether  in  long,  white,  silky  needles, 
m.  p.  117*8°,  gives  an  acetyl  derivative,  m.  p.  241 '5°,  and,  on  eliminating 
the  amino-group,  is  converted  into  the  1:2:  4-tri-iodobenzene,  m.  p. 
91'4°  ;  the  latter  substance  is  also  obtained  from  1  :  4-di-iodo-2-nitro- 
benzene  by  reduction  and  the  diazo-reaction,  thus  confirming  its 
structure.  The  same  1:2: 4-tri-iodobenzene  can  also  be  obtained 
from  2  :  4-di-iodo-3-nitroaniline  (supra)  by  replacing  the  amino-group  by 
iodine,  reducing  the  nitro-group,  and  then  replacing  the  amino-radicle 
by  hydrogen. 

When  4-iodo-3-nitroaniline  is  iodinated  by  means  of  iodine  and 
potassium  iodate,  65%  of  the  product  consists  of  2  :  4-di-iodo-3-nitro- 
aniline  and  35%  of  4  :  6-di-iodo-3-nitroaniline. 

1:2: 3-Tri-iodobenzene  is  obtained  by  converting  2  :  4-di-iodo-3- 
nitroaniline  into  1  : 3-di-iodo-2-nitrobenzene  (Brenans,  loc.  cit.)  by  the 
diazo-reaction,  reducing  the  product  to  2  :  Q-di-iodoaniline,  m.  p.  122°, 
and  decomposing  the  diazo-sulphate  derived  from  the  latter  by 
potassium  iodide ;  1  : 2  :  3-triiodobenzene  crystallises  in  small,  white 
prisms,  m.  p.  116°. 

1:2:4:  b-I'etraiodobenzene,  obtained  by  replacing  the  amino-group 
of  2  : 4  :  5-tri-iodoaniline  by  iodine,  crystallises  from  acetic  acid  or 
benzene  in  white  needles,  m.  p.  254°. 

1:3:  4:-2Vi-iodo-2-nit7'obenzene,  prepared  from  2  :  4-di-iodo-3-nitro- 
aniline  by  the  diazo-reaction,  crystallises  from  carbon  disulphide  in 
long,  white  prisms,  m.  p.  137°,  and,  on  reduction  with  ferrous 
sulphate  and  ammonia,  gives  2:3:  Q-tri-iodoaniline,  crystallising  in 
stellate  aggregates  of  needles  and  melting  at  116*8°.  1:2:3:4- 
2'eira-iodobenzene,  obtained  from  this  by  the  diazo-reaction,  crystal- 
lises from  carbon  disulphide  and  melts  at  136°.  W.  A.  D. 

[Preparation  of  3-Chloro-4-aminodimethylaniline.]  Farben- 
FABRiKEN  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  197035). — 'd-Chloro- 
Ai-aminodimethylaniline,  white  crystals,  m.  p.  42°,  b.  p.  158°/15  mm., 
is  prepared  by  reducing  the  nitroso-derivative  of  3-chlorodimethyl- 
aniline;    its  diazo-salt  couples  with    1  :  8-dihydroxynaphthalene-3  :  6- 
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disulphonic  acid,  giving  rise  to  a  blue  colouring  matter.  3-Chloro- 
^-aminodimelhylaniline,  colourless,  liquid,  b.  p.  285°/760  mm.,  forms  a 
similar  blue  azo-dye.  G.  T.  M. 

Characteristic  Colour  Reactions  Produced  by  Sodium 
Hypobromite.  William  M.  Dehn  and  Silas  F.  Scott  (J.  Amer. 
Chem.  Soc,  1908,  30,  1418—1423.  Compare  this  vol.,  ii,  907).— 
Sodium  hypobromite  solution,  either  alone  or  preceded  by  ammonia, 
gives  characteristic  colorations  with  phenols  and  aromatic  amines. 
The  reactions  of  a  large  number  of  phenols,  aromatic  amines,  and 
alkaloids  are  described.  Isomeric  compounds  may  readily  be  dis- 
tinguished by  this  means.  J.  C.  C. 

Action  of  Bromine  and  Chlorine  on  Phenols.  Substitution 
Products,  i/'-Bromides,  and  »/^-Chlorides.  XXIII.  Action  of 
Bromine  on  Di-jo-hydroxyphenylmethylethylmethane  ;  {p-Brom- 
ides  and  Quinones  of  ^-sec.-Butylphenol.  Theodor  Zincke  and 
J.  Goldemann  {Annalen,  1908,  362,  201 — 220.  Compare  Zincke  and 
von  Hohorst,  Abstr.,  1907,  i,  614). — The  interesting  results  obtained 
during  the  investigation  on  the  behaviour  of  di-jt?-hydroxyphenyl- 
dimethylmethane  towards  bromine  (compare  Zincke  and  Griiters, 
Abstr.,  1906,  i,  172)  have  led  to  a  similar  investigation  on  6.\-p- 
hydroxyphenylmethylethylmethane.  The  two  compounds  behave  in 
the  same  manner;  the  heptabromide  obtained  from  the  higher  homo- 
logue  is,  however,  far  more  stable  than  the  corresponding  compound 
derived  from  the  lower  homologue. 

Di-'^-hydroxyphenylmethylethylmetha^ie,  CMeEt(CgH4*OH)2,  is  pre- 
pared by  the  action  of  hydrogen  chloride  on  a  mixture  of  methyl 
ethyl  ketone  (1  part)  and  phenol  (3  parts)  ;  it  crystallises  in  colourless 
needles  or  prisms,  m.  p.  124  —  125°;  the  dibenzoate,  Cg^IIggO^, 
crystallises  in  white  needles,  m.  p.  140 — 141°;  the  diacetale  could  not 
be  obtained  in  a  solid  state. 

3:5:3':  b'-l^etrabromo-di-ip-hydroxyphenylmelhylethylmethane, 
CMeEt{CgH2Br2-OH)2, 
prepared  by  the  action  of  bromine  in  glacial  acetic  acid  on  the  parent 
phenol,  crystallises  in  thick,  white  needles,  m.  p.  155°;  the  diacetatCj 
CjoHjjjO^Br^,  crystallises  in  white  needles,  m.  p.  174°  The  tetra- 
bromide  is  converted  by  nitric  acid  (D  1-4 — 1*5)  in  acetic  acid  into 
2  :  Q-dibromo-i-niirophenol,  CgH303NBr2,  m.  p.  139 — 140°,  and  2-bromo- 
4:  :Q-dinitrophenol,  pale  yellow  needles,  m.  p.  118 — 119°.  Boiling 
nitric  acid  converts  the  tetrabromide  into  picric  acid. 

3  :  Z'-Dibromo-b  :  b'-dinitro-di-y-hydroxyphenylmethyleihyljnethane, 

IS  formed  by  adding  solid  sodium  nitrite  to  a  solution  of  the  tetra- 
bromide in  glacial  acetic  acid  ;  it  forms  small,  compact,  yellow  crystals, 
m.  p.  146 — 147°,  and  yields  soluble,  yellowish-red  alkali  and 
ammonium  salts  and  insoluble,  intensely  red  barium  and  calcium 
salts  ;  the  diacetate,  C2oHjg08N2Br2,  crystallises  in  yellowish-white 
needles,  m.  p.  144 — 145°. 

«//  -  p  -  Tribromo  -  sec.  -  bulyltribromophenol      {xp  -  hexabromo-]p-sec.  -  butyl  - 
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phenol),   CO<^gJ.'l^^P>CH-CBrEf  CHBrg,  is  formed  together  with 

tribromophenol  when  the  tetrabromide  described  above  is  treated 
with  bromine  at  the  ordinary  temperature ;  it  crystallises  in  small, 
colourless,  glistening  prisms,  m.  p.  154 — 155°.  Acetylhexahromo- 
-p-sec. -butylphenol,  C-^^H^qO^^^Vg^  crystallises  in  colourless  prisms, 
m.  p.  142°. 

p  -  Dibromo-sec.  -  butijlidenetribromoquinone        (pentahromo  -  sec.  -  butyl- 

idenequinone),  CO<CpT>^— pu^CICEt'CHBrg,    prepared   by   shaking 

an  ethereal  solution  of  the  hexabromide  just  described  with  a  10% 
aqueous  solution  of  sodium  acetate,  crystallises  in  yellow  prisms, 
m.  p.  182 — 183°.  It  is  converted  by  acetic  anhydride  and  strong 
sulphuric  acid  at  the  ordinary  temperature  into  ip-a-dibromol3-acetoxy- 
s^ec.-butyltribromophenyl  acetate,  OAc*CgHBr3'CEt(OAc)'CHBr2,  which 
crystallises  in  colourless,  glistening  prisms  or  plates,  m.  p.  164 — 165°. 
{}/-p-  Tribromo-sec.  -  butyltetrabromophenol  ( ij/-  heptabromo-ip-sec.  -  butyl- 
phenol),   CO<^pT>  'r^T)  ^CH'CBrEt'CHBrg,  is  formed  together  with 

tribromophenol  by  the  action  of  bromine  on  the  tetrabromide  described 
above  at  100°;  it  crystallises  in  brilliant,  colourless  needles, 
m.  p.  190 — 191°  (decomp.)  ;  the  acetate,  C^^HgOgBr^,  crystallises  in 
colourless,  glistening  prisms,  m.  p.  130 — 131°. 

p  -  Dibromo  -  sec.  -  butylidenetetrabromoquinone     (hexabromo-sec.  -  butyl- 

iVZenegwi/tone),  C0<C./^,I3  .*pr>  ^CiCEt'CHBrg,    may    be    prepared    by 

shaking  an  ethereal  solution  of  the  heptabromide  with  an  aqueous 
solution  of  sodium  carbonate,  but  not  sodium  acetate ;  it  is  obtained 
in  a  purer  state  by  boiling  a  solution  of  the  heptabromide  in  benzene 
with  anhydrous  sodium  carbonate ;  it  crystallises  in  small,  yellow 
prisms,  m.  p.  174 — 175°.  Acetic  anhydride  and  concentrated  sulphuric 
acid  convert  it  into  a-dibroino-^-acetoxy-p-sec-butyltetrabromophenyl 
acetate,  OAc'CgBr4*CEt(OAc)'CHBr2  ;  it  forms  small,  granular  crystals, 
which  soften  at  70°,  m.  p.  90°.  W.  H.  G. 


Action  of  Bromine  and  Chlorine  on  Phenols;  Substitution 
Products,  i//-Bromides,  and  i//-Chlorides.  XXIV.  Tetrachloro-  and 
Tetrabromo-dihydroxybenzhydrol  and  their  Transformation 
Products.  Theodor  Zincke  and  E.  Birschel  [Annaleyi,  1908,  362, 
221 — 241.  Compare  preceding  abstract). — It  has  been  shown  by 
Zincke  and  Kriigener  (Abstr.,  1904,  i,  401)  that  a  hexabromohydroxy- 
benzylidenequinone  can  be  prepared  from  2  :  3  :  5  :  2':  3':  5'-bexabromo- 
4  :  4'-dihydroxybenzlfydro].  Attempts  were  therefore  made  to  prepare, 
by  similar  means,  a  hydroxybeozylidenequinone,  but  without  success, 
since  4  :  4'-dihydroxybenzhydrol  could  not  be  prepared  (compare  von 
Baeyer  and  Burkhardt,  Abstr.,  1882,  657).  3  :  5  :  3':  5'-Tetrabromo- 
4  : 4'-dihydroxybenzhydrol  and  the  corresponding  tetrachloro-com- 
pound  were,  however,  prepared,  and  were  found  to  behave  like  the 
hexabromo-derivative. 

3:5:3':  5'-Tetrabromo-4  :  4'-dihydroxybenzophenone  has  m.  p. 
225— 226°;  von  Baeyer  and  Burkhardt  give  m.  p.  213—214°  {loc.  cit.) 

VOL.  XCIV.  i.  oh 
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It  is  converted  by  bromine  at  150 — 160°  into  pentabrortioplienol,  and 
by  nitric  acid  in  acetic  acid  into  2-bromo-4  :  6-dinitrophenol.  3  : 3'- 
Dibromo-5  :  b'-dinitro-i  :  Ai'-dihydroxybenzophenonej  C^gHgO^NgBrg,  is 
prepared  by  adding  solid  sodium  nitrite  to  a  solution  of  the  tetra- 
bromide  in  glacial  acetic  acid  ;  it  crystallises  in  yellow  needles,  m.  p. 
246°,  and  forms  orange  alkali  salts  ;  the  diacetate,  Ci^Hj^OgNgBrg, 
forms  small,  compact,  pale  yellow  crystals,  ra.  p.  165°. 

3:5:3':  d'-Tetrachloro-i  :  4:'-dihydroxybenzophenone, 
CO(C,H2Cl2-OH)2, 
obtained  by  passing  chlorine  into  a  solution  of  4  :  4'-dihydroxybenzo- 
pbenone  in  acetic  acid,  crystallises  in  colourless  leaflets  or  needles, 
m.  p.  231 — 232°;  the  diacetate,  Ci^HjqO^CI^,   forms  slender  needles, 
m.  p.  196—197°. 

3:5:3':  b'-Tetrahromo-i :  i'-dihydroxybenzhydrol, 
CH(C6H2Br2-OH)2-OH, 
is  obtained  by  reducing  the  tetrabromodihydroxybenzophenone  with 
zinc  dust  and  acetic  acid  ;  it  crystallises  in  colourless  needles,  m.  p. 
173 — 174°  (decomp.),  and  is  oxidised  by  bromine  or  calcium  hypo- 
bromite  to  the  parent  substance. 

3:5:3':  b'-Tetrachloro-i  :  i'-dihydroxybenzhydrol,  C^gHgOgCl^,  crystal- 
lises in  small,  compact  needles,  m.  p.  179°  (decomp.);  i^e  triacetate, 
CigHj^OgCl^,  crystallises  in  small,  glistening  plates,  m.  p.  123 — 124°. 
Tetrachlorodihydroxybenzhydrol  is  converted  by  a  solution  of  hydrogen 
chloride  in  glacial  acetic  acid  into  \p-pentachloro-^-dihydroxydiphenyl- 
methane,  CH01(C6H2Cl2-OH)2  or 

crystallising  in  colourless  needles,  m.  p.  134 — 135°.  It  is  reduced 
by  zinc  and  hydrogen  chloride  in  ethereal  acetic  acid  to  tetrachloro-jo- 
dihydroxydiphenylmethane.  The  diacetate,  CHCl(CgH2Cl2'OAc)2, 
prepared  by  the  action  of  acetyl  chloride  on  the  i//-pentachloride, 
crystallises  in  small,  thick,  colourless  needles,  m.  p.  93°. 
Tetrachlorohydroxybenzylidenequinone, 

CO<CcI:CH>«:CH.C<^|:CC|>c.OH, 

prepared  by  shaking  with  warm  water  a  solution  of  the  i^-penta- 
chloride  in  a  mixture  of  benzene  and  light  petroleum,  is  obtained  as 
a  red  powder,  which  sinters  at  200°,  m.  p.  about  220°.  The  product 
so  obtained  is  not  quite  pure,  and  apparently  contains  IH2O,  which  is 
slowly  liberated  in  a  vacuum  at  80 — 90° ;  it  quickly  becomes  yellowish- 
white  under  the  action  of  light,  due  to  the  absorption  of  water.  The 
sodium  salt  is  deep  violet. 

TetQ^achloro-^-dihydroxydiphenylmetJioxymethane, 

CH(C6H2Cl2-OH)2-OMe, 
is  formed  by  dissolving  the  i/^-pentachloride  described  above  in  methyl 
alcohol ;  it  crystallises  in  thick,  colourless  needles,  m.  p.  142° ;  the 
diacetate,  ^jgHj^O^Cl^,  forms  small  prisms  or  plates,  m.  p.  155°. 
The  j/^-pentachloride  is  converted  by  boiling  acetic  acid  and  sodium 
acetate  into  tetrachloro-p-dihydroxydiphenylacetoxymethaney 

CH(OgH2Cl2-OH)2-OAc ; 
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it  forms  compact,  colourless  crystals,  m.  p.  171°  (decomp.);  the  sodium 
salt  is  brownish-red  with  a  green  reflex. 

ij/  -  Pentahromo  -  p  -  dihydroxydiphenylmeihane,  CHBr(CgH2Br2'OH)2, 
obtained  by  the  addition  of  hydrogen  bromide  to  the  tetrabromo- 
dihydroxybenzhydrol  described  above,  crystallises  in  sma,ll,  colourless 
plates,  m.  p.  164 — 165°.  It  is  not  converted  by  acetic  anhydride 
into  the  normal  acetyl  derivative,  but  into  tetrabromo-^-dihydroxy- 
benzhydrol  triacetate ;  this  substance  could  not  be  obtained  pure. 

Tetrahromohydroxyhenzylidenequinone,  0 1 C^-HgErg I CH •  CgHgBrg •  OH, 
prepared  by  adding  water  to  a  solution  of  the  i/^-penta  bromide  in 
acetone,  is  a  red  powder,  m.  p.  205° ;  the  sodiuin  salt  is  deep  violet. 
The  tetrabromoquinone,  when  warmed  with  aqueous  acetone,  readily 
combines  with  water,  forming  the  corresponding  tetrabromodihydroxy- 
benzhydrol.  It  is  also  converted  by  methyl  alcohol  into  tetrabromo- 
dihydroxydiphe7iylmethoxymethane,  CH(CgH^Br2*0H)<,*0Me,  colourless 
crystals,  m.  p.  143—144°.  "  "^         W.  H.  G. 

Oxidation  of  isoEugenol.  Dehydrodiisoeugenol.  Henri 
Cousin  and  Henri  Herissey  {Compt.  rend.^  1908,  147,  247 — 249  ; 
J.  Pharm.  Ohim.,  1908,  [vi],  28,  193— 1S9.  Compare  ibid.,  146, 
1413). — When  isoeugenol  (20  c.c),  dissolved  in  95%  alcohol  (180  c.c), 
is  treated  with  40  c.c.  ferric  chloride  solution  (D  1-26)  and  with 
120  c.c.  of  water,  the  greenish-blue  mixture  gradually  becomes  lighter 
in  colour,  and  deposits  light  rose-coloured  needles,  which  become 
colourless  when  washed  with  alcohol.  The  substance  crystallises  in 
long,  colourless  needles  or  rosettes  of  flat  plates,  m.  p.  133°,  which 
dissolve  in  alkali  hydroxide  solutions.  The  alcoholic  solution  gives  a 
greenish-blue  coloration  with  ferric  chloride.  Results  of  analysis  and 
a  cryoscopic  determination  of  the  molecular  weight  indicate  that  the 
substance  is  dehydrodiisoeugenol,  CgoHggO^.  The  oxidation  can  be 
effected  with  ferric  chloride  in  aqueous  solution,  but  with  less  satis- 
factory results,  and  by  the  action  of  a  current  of  air  on  an  aqueous 
solution  of  the  phenol  containing  a  small  proportion  of  a  maceration  of 
Russula  delica  in  glycerol. 

Dimethyldehydrodiisoeugenol,  obtained  by  the  action  of  methyl 
sulphate  on  the  phenol  in  the  presence  of  potassium  hydroxide,  crystal- 
lises in  thin,  nacreous,  colourless  lamellae,  m.  p.  126°  (corr.). 

JDiacetyldehydrodiisoeugenol,  prepared  by  heating  dehydrodiiso- 
eugenol  with  acetic  anhydride  and  fused  sodium  acetate,  forms  dense, 
massive,  white  crystals,  m.  p.  114°  (corr.). 

Dibenzoyldehydrodiisoeugenol,  obtained  by  treating  the  phenol  with 
benzoyl  chloride  in  the  presence  of  potassium  hydroxide,  crystallises 
in  spheres  of  colourless,  radiate  needles,  m.  p.  119 — 120°  (corr.). 

The  three  ethers  are  insoluble  in  water  and  alkalis,  do  not  give  any 
coloration  with  ferric  chloride,  but  reduce  an  aqueous  solution  of 
potassium  permanganate.  E.  H. 

Maleic  and  Pu  marie  Derivatives  of  p-Aminophenols. 
Arnaldo  Piutti  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  i,  635 — 641). — ■■ 
In  benzene  solution,  maleic  anhydride,  like  other  anhydrides  of  dibasic 

S  h  2 


*78^  ABSTRACTS   OF   CHEMICAL  PAPERS. 

acids,  reacts  with  /?-aminophenols,  forming  additive  compounds, 
substituted  amic  acids,  which,  unlike  the  corresponding  compounds 
formed  with  saturated  aliphatic  and  aromatic  anhydrides,  are  yellow 
and  give  a  violet  coloration  with  ferric  chloride  in  aqueous-alcoholic 
solution  when  the  hydrogen  of  the  phenolic  hydroxyl  is  replaced  by 
an  alkyl  radicle.  It  is  hence  probable  that  these  amic  acids  have  the 
enolic  constitution  0R-C6H4-N:C(0H)-0H:CH-C02H.  They  do  not, 
however,  yield  substituted  carbamates  when  treated  with  phenyl- 
carbimide  in  presence  of  toluene  in  the  cold,  whilst,  when  heated, 
decomposition  occurs  with  formation  of  maleic  anhydride  and  a  mono- 
substituted  diphenylcarbamide :    OK-CgH4-N:C(OH)-CH:CH-C02H  + 

NPh:CO  =  M^  ^^>0  +  NHPh-CO-NH-C^H,-OR.     This  reaction  does 

not  exclude  the  possibility  of  the  presence  of  a  hydroxyl  group,  since 
hydroxylic  compounds  are  known  which  do  not  react  with  phenyl- 
carbimide,  and  it  is  also  possible  that  the  above  reaction  represents 
the  decomposition  of  the  carbamate  at  the  high  temperature  used. 

When  maleic  anhydride  or  acid  is  fused  with  a  paminophenol  at 
125 — 130°,  a  small  quantity  of  the  maleinamate  or  fumaramate  of  the 
aminophenol  is  formed,  together  with  a  large  proportion  of  the 
corresponding  fumaric  diamide, 

oii-C6H4-nh-co-ch:ch-co-nh-C6H4-or(?). 

These  compounds  may  undergo  transformation  into  the  enolic  forms, 
0R-C,,U4-N:C(0H)-CH:CH-C(0H):N-C6H4-0R,  and  they  can,  indeed, 
be  obtained  in  two  modifications,  one  white  and  the  other  yellow. 
But  these  two  forms  can  be  readily  converted  into  one  another,  the 
white  into  the  yellow  by  trituration  in  a  mortar,  and  the  yellow  into 
the  white  by  the  addition  of  water  to  its  sulphuric  acid  solution,  so 
that  they  are  best  regarded  as  physical  or  enantiotropic  isomerides. 
That  these  compounds  are  fumaric  derivatives  is  shown  by  the  fact 
that  they  are  also  obtained  by  heating  the  acid  or  normal  fumarates 
of  the  amino-phenols. 

When  heated,  the  amic  acids  obtained  from  maleic  anhydride  and 
jo-aminophenols  yield,  not  the  corresponding  imides,  but  fumaric 
diamides.  The  imides  of  these  amic  acids,  which  can  be  obtained  in 
presence  of  dehydrating  agents,  cannot  be  converted  into  their 
enantiotropic  forms  either  mechanically  or  by  crystallisation,  and, 
even  at  360°,  are  not  appreciably  decomposed  or  converted  into  the 
isomeric  compounds.  But  when  the  white  imides  are  kept  fused  at 
130 — 140°  in  a  current  of  dry  carbon  dioxide,  they  are  partly 
transformed  into  yellow  isomeric  imides,  which  have  higher  melting 
points  than  the  white  modifications,  and  can  be  readily  obtained  by 
heating  the  corresponding  maleinamino-acids  at  170 — 180°  in  a  stream 
of  dry  carbon  dioxide.  Since  mixtures  of  these  imides  melt  at  a  lower 
temperature  than  either  separately,  they  are  not  enantiotropic  forms, 
but  chemical  isomerides.  A  ssuming  that  the  action  of  acetyl  chloride  or 
phosphoryl  chloride  on  amic  acids  yields  asymmetric  imides  or  iso- 
imides  (compare  Hoogewerff  and  van  Dorp,  Abstr.,  1893,  i,  599  ;   1894, 

CH-CrN-CgH^-OR 
i,  594),  the  white  imides  would  have  the  constitution  ||        >0  , 

CH-CO 
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and  the  yellow  ones,   M  >>N*CgH4*0R..     The  yellow  imides  dis- 

solve  in  alkali  alkoxide  solutions,  giving  a  faint  yellow  coloration, 
whilst  the  white  isomerides  yield  an  intense  violet  coloration,  due  to 
the  formation  of  additive  products  containing  1  mol.  of  imide  to  1  mol. 
of  alkoxide. 

Acetic  anhydride  decomposes  the  maleinamic  acids  into  maleic 
anhydride  and  acetyl  derivatives  of  the  aminophenols.  The  phenacetin 
obtained  in  this  way  from  jo-ethoxyphenyl maleinamic  acid  always 
contains  an  orange-yellow  compound,  m,  p.  155 — 157°,  with  which  it 
forms  a  solid  solution.  T.  H.  P. 

Preparation  of  2-Aminophenol-5-sulphonic  Acid.  Leopold 
Cassella  &  Co.  (D.R.-P.  197496). — The  sulphonation  of  o-amino- 
phenol  with  fuming  sulphuric  acid  yields  exclusively  2-aminophenol-4- 
sulphonic  acid.  An  isomeric  2-aminophenol-5-sulphoniG  acid,  white 
needles,  is  obtained  by  sulphonating  carboxy-o-aminophenol  and 
hydrolysing  the  product  with  aqueous  sodium  hydroxide.  The  diazo- 
derivative,  yellow  needles,  is  only  moderately  soluble  in  water,  and.  on 
boiling  with  alcohol,  yields  phenol-3-sulphonic  acid.  G.  T.  M. 

Preparation  of  Arylsulphonates  of  2-Aminophenol-4-sul- 
phonic  Acid.  Leopold  Cassella  &  Co.  (D.R.-P.  195226). — Sodium 
Ai-8ulpho-'2i-nitrophenyl-''p-toluenesulphonate, 

JSr02-C6H3(S03Na)-0-S02'C7H., 
prepared     from    sodium     o-nitrophenol-4-sulphonate    and    j^-toluene- 
sulphonyl  chloride  in  aqueous  sodium  hydroxide,  crystallises  in  yellow 
leaflets.     The  corresponding  amino-compound, 

NH2-C6H3(S03Na)-0-S02-C.H., 
leaflets,  is  obtained  by  reducing  the  foregoing  compound  with  iron  and 
dilute  acetic  acid,  and  treating  the  products  with  sodium  carbonate ; 
it  forms  a  very  reactive,  insoluble  diazo-derivative.  G.  T.  M. 

Preparation  of  3-Nitro  6-aminophenol-4-8ulphonic  Acids. 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.K.-P.  197807). — 
6-Chloro-2-aminophenol-4-sulphonic,  2-amino-o-cresol-4-sulphonie,  and 
2-amino7?-cresol-2-sulphonic  acids  readily  yield  carbonyl  derivatives  on 
treatment  with  carbonyl  chloride  in  alkaline  solutions.  The  sodium 
salts  of  these  carbonyl  compounds  are  colourless,  soluble,  crystalline  sub- 
stances, which,  on  nitration,  furnish  nitro-derivatives  containing  the 
nitro-group  in  the  para-position  to  the  amino-group.  These  products,  on 
hydrolysis  with  aqueous  calcium  hydroxide,  give  rise  to  2-chloro-'d-niiro-6- 
aminophenolA-sulphonic,  6-nitro-3-amino-o-Gresol-5'Sulphonic,  and  2-nitro- 
5-amino-p-cresol-3-8ulphonic  acids,  which  form  yellow,  soluble  alkali 
salts  and  diazo-derivatives.  G.  T.  M. 

Preparation  of  the  Leu  co-derivative  of  Colouring  Matter 
obtained  by  Oxidation  from  3-Hydroxy-(l)-thionaphthens. 
Kalle  &  Co.  (D.R.-P.  196501).— When  reduced  with  alkali  hypo- 
sulphite or  dextrin,  the  colouring  matter  derived  from  3-hydroxy-(l)- 
thionaphthen    furnishes    a    leuco- derivative,    soluble   in  alkalis,   but 
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precipitated  by  acids.  The  leuco-compound  is  sparingly  soluble  in 
water,  and  oxidises  only  slowly  to  the  colouring  matter  on  exposure  to 
the  atmosphere ;  it  forms  a  soluble  sodium  salt,  crystallising  in 
lustrous,  colourless  leaflets.  G.  T.  M. 

Leucoalizarin  (1  : 2-Dihydroxyanthranol).  Eugene  Grand- 
MOUGIN  {Ghem.  Zentr.f  1908,  i,  2179  ;  from  Rev.  Gen,  Mat.  color. y  1908, 

12,  44).— This  substance,  06H4<^|       j>CgH2(OH)2,  is  prepared  by 

reducing  alizarin  in  very  dilute  sodium  hydroxide  solution  by  means 
of  sodium  hydrogen  sulphite ;  it  crystallises  in  small,  brown  plates, 
m.  p.  150°.  J.  Y.  E. 

Preparation  of  o-Nitrosobenzyl  Alcohol  and  Anthranil. 
Kalle  &  Co.  (D.R.-P.  194811). — o-Nitrotoluene  when  heated  with 
aqueous  sodium  hydroxide  at  170°,  and  subsequently  distilled,  fur- 
nishes an  oil  which,  on  treatment  with  alcoholic  mercuric  chloride, 
gives  rise  to  a  white,  flocculent  precipitate,  which  probably  consists  of 
the  mercurichloride  of  o-nitrosohenzyl  alcohol,  from  which  the  latter 
substance  can  be  liberated  by  the  successive  action  of  concentrated 
hydrochloric  acid  and  water.  The  filtrate  from  the  foregoing  precipi- 
tate contains  anthranil,  which  is  set  free  by  strong  hydrochloric  acid 
from  the  concentrated  solution.  G.  T.  M. 

Ditertiary  Alcohols  from  Phenanthraquinone.  Theodor 
ZiNCKE  and  W.  Tropp  {Annalen,  1908,  362,  242— 259).— From  the 
investigations  of  Zincke  and  Buff  (Abstr.,  1905,  i,  880),  it  seemed 
probable  that  quinonoid  hydrocarbons  imight  be  obtained  from  the 
ditertiary  alcohols  derived  from  phenanthraquinone  (dihydroxydialkyl- 
dihydrophenanthrenes  ;  compare  Werner  and  Grob,  Abstr.,  1904,  i, 
864)  by  the  elimination  of  water  : 

C,H,.CO  C,H,-CMe.OH  C.U.^O'.Q^, 

CgH^-CO  CgH^-CMe-OH     ~^    CgH.-C.'CH; 

The  hydroxy-derivatives  do  not,  however,  lose  2H2O,  but  pass  into 
oxides  with  the  elimination  of  IHgO.     That  the  compounds  so  formed 

have  the  formula  1^    *   1     ]>0   is  supported  by  the  fact  that  they  do 

not  yield  hydrazones  or  oximes,  and  are  converted  on  reduction  into 
9 :  10-dialkylphenanthrenes.  The  latter  are  oxidised  by  chromic 
acid  to  diketones,  E-'CO'CgH^'CgH^'CO'E,;  the  same  diketones  are 
formed  by  oxidising  the  parent  dihydroxy-compounds.  Dihydroxy- 
dimethyldihydrophenanthrene  is  converted  by  phosphorus  pentachloride 
into  the  corresponding  oxide  and  a  chloride  which  probably  has  the 

r\  TT  .(^TyTppi  ' 

formula    '  *^„*  A-nTT  •     "^^^  analogous  ethyl,  propyl,  and  benzyl  com- 
OgO.'CC'xio 

pounds,  when  similarly  treated,  yield  only  oxides. 

9  :  \()-Dihydroxydimethyldihydrophenanthrenej  CjgHg-cC^  •  ,  pre- 

pared  by  adding  an  ethereal  solution  of   phenanthraquinone   to  an 
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ethereal  solution  of  magnesium  methyl  iodide  and  treating  the 
additive  product  so  formed  with  dilute  sulphuric  acid,  crystallises  in 
large,  colourless,  pointed  prisms,  m.  p.  164°;  neither  an  acetyl  nor  a 
benzoyl  derivative  could  be  prepared.  It  loses  IHgO  when  treated 
with  concentrated  sulphuric   acid  in  acetic  acid,  yielding  the  oxide, 

^12^8^PAT  ^^'   which   crystallises  in    stout,  colourless   needles  or 

prisms,  m.  p.  75°.  The  oxide  is  reduced  by  red  phosphorus  and 
hydriodic  acid  to  9  :  10-dimethylphenantkrene,  CjgHj^,  crystallising  in 
colourless,  pointed  prisms,  m.  p.  139°.  9  :  10-Dihydroxydimethyldi- 
hydrophenanthrene  is  converted  by  phosphorus  pentachloride  into  the 
oxide  just  described  and  a  chloride,  CjgHjgCl,  obtained  as  colourless, 
spear-shaped  crystals,  m.  p.  155°.  It  loses  hydrogen  chloride  when 
heated  with  an  alcoholic  solution  of  potassium  hydroxide,  yielding  a 
substance  which  crystallises  in  white  needles,  m.  p.  94—95°. 

The  following  compounds  are  obtained  by  the  same  methods  as  the 
corresponding  methyl  derivatives. 

9  :  \0-Dih7jdroxydiethyldihydrophenaiithrene,  C^gH^oOg,  crystallises  in 
microscopic,  delicate  needles,  m.  p.  120 — 122°.  The  corresponding 
oxide,  CjgHjgO,  crystallises  in  large  plates  or  long,  thin  prisms, 
m.  p.  65° ;  it  yields,  on  reduction,  9  :  10 -diethylplienanthrene  (?), 
crystallising  in  silvery  leaflets,  m.  p.  105 — 106°. 

9  :  10-Dihydroxydipropyldihydrophenanthrene,  C2QH24O2,  forms  large, 
hard  prisms,  m.  p.  155 — 156°.  The  oxide,  CgoHgQ^'  crystallises 
in  prisms,  m.  p.  83° ;  it  is  not  reduced  by  hydriodic  acid  and  red 
phosphorus. 

9  :  10 "Dihydroxydihenzyldihydrophenanthrene,  C28H24O2,  crystallises 
in  asymmetric  prisms,  m.  p.  175°.  The  oxide,  C28H22O,  forms 
compact  needles  and  pointed  prisms,  m.  p.  143°;  it  is  not  attacked  by 
phosphorus  pentachloride  under  pressure  at  150°,  but  is  reduced 
by  hydriodic  acid  and  red  phosphorus  at  160°  to  phenanthrene.  The 
oxide  reacts  with  magnesium  ethyl  bromide,  forming  an  additive 
product  which,  when  treated  with  dilute  sulphuric  acid,  yields 
9-hydroxy-9  :  10-dihenzyl-lO-ethyldihydrophenanthrene, 

C(CH2Ph).0H 

^2H8<NCEt'CH2Ph       ' 

crystallising  in  slender,  white  needles,  m.  p.  186 — 187°.      W.  H.  G. 

Comparative  Experiments  on  the  Basicity  and  Strength  of 
Acids  and  Phenols,  Alfked  Thiel  and  Hermann  Romer  (Zeitsch. 
physikal.  Chem.,  1908,  63,  711 — 761.  Compare  Thiel,  Schumacher, 
and  Romer,  Abstr.,  1906,  i,  22). — The  method  used  by  the  authors 
consists  in  studying  the  changes  in  conductivity  which  result  from  the 
gradual  addition  of  sodium  hydroxide  to  a  standard  quantity  (generally 
1  millimolecule)  of  an  acid  in  dilute  solution  (compare  Miolati,  Abstr., 
1900,  ii,  214;  Kuster  and  GrUters,  Abstr.,  1903,  ii,  611;  KUster, 
Griiters,  and  Geibel,  Abstr,,  1905,  ii,  55).  If  the  value  of  the  con- 
ductivity is  plotted  against  the  number  of  c.c.  of  sodium  hydroxide 
added,  the  curve  obtained  in  the  case  of  a  strong  monobasic  acid  falls 
rapidly  to  a  minimum,  which  coincides  with  the  neutralisation  point. 
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If  the  monobasic  acid  is  of  medium  strength,  the  curve  falls  a  little 
to  a  rounded  minimum  and  then  rises  to  the  neutralisation  point, 
which  is  marked  by  a  break  in  the  curve  ;  if  the  monobasic  acid  is 
very  weak,  no  minimum  at  all  is  observed,  the  curve  rising  from  the 
beginning,  and  the  neutralisation  point  being  marked  by  a  break.  It 
is  pointed  out  that  in  the  case  of  monobasic  acids  of  medium  strength, 
the  weaker  the  acid  the  nearer  must  the  minimum  lie  to  the  beginning 
of  the  curve.  Each  such  acid  must  at  the  minimum  point  be  dissociated 
to  the  extent  of  about  15%  ;  the  more  dilute  the  solution  in  which  any 
one  such  acid  is  examined  the  less  is  the  distance  between  the  point  of 
minimum  conductivity  and  the  neutralisation  point. 

The  authors  discuss  also  the  form  of  curve  which  is  to  be  expected 
when  a  mixture  of  two  monobasic  acids  of  different  strengths  or  a 
dibasic  acid  is  gradually  neutralised  by  sodium  hydroxide.  In  the 
latter  case,  it  is  sometimes  advantageous  to  titrate  back  with  a  strong 
acid,  as  the  neutralisation  point  is  then  less  liable  to  be  obscured  by 
hydrolysis.  These  more  complicated  types  of  curve  are  illustrated  by 
the  authors'  experiments  with  hydrochloric  acid  +  acetic  acid,  mono- 
cbloroacetic  acid  +  acetic  acid,  oxalic,  fumaric,  maleic,  succinic,  and 
phosphoric  acids.  It  is  noteworthy  that  phosphoric  acid  is  found  to 
behave  as  a  dibasic  acid  (contrast  Kuster,  Gruters,  and  Geibel, 
loc.  cit.). 

The  authors  have  made  an  exhaustive  study  of  the  behaviour  of 
aromatic  hydroxylic  compounds  on  the  lines  just  indicated,  and  they 
draw  conclusions  as  to  the  way  in  which  the  acidic  character  of  the 
-OH  group  is  modified  by  the  introduction  of  other  substituent  groups 
into  the  molecule.  The  following  are  some  of  the  main  conclusions 
reached. 

A  compound  containing  two  -OH  groups  in  the  o-position  is  mono- 
basic, and  the  strength  is  only  very  slightly  greater  than  that  of  the 
corresponding  compound  with  one  such  group.  When  the  second  -OH 
group  is  in  the  meta-  or  para-position,  the  substance  is  dibasic,  but 
the  acidic  character  of  the  second  group  is  exceedingly  feeble.  The 
introduction  of  nitro-groups  markedly  increases  the  acidic  power  of  the 
-OH  group,  and  the  curves  obtained  by  the  gradual  neutralisation  of 
o-nitrophenol,  2  : 4-dinitrophenol,  and  picric  acid  may  be  taken  as 
examples  of  the  three  types  mentioned  in  the  beginning  of  this  abstract. 

The  introduction  of  a  sulphonic  group  (as  in  sodium  phenol- 
sulphonate)  in  the  ortho-  or  para-position  immensely  strengthens  the 
acidic  character  of  the  -OH* group.  In  nitro-derivatives  of  the  phenol- 
Bulphonic  acids,  the  acidic  character  of  the  -OH  group  is  notably 
greater  than  in  the  corresponding  nitrophenols.  The  -CHO  group, 
as  shown  for  example  by  the  behaviour  of  salicylaldehyde,  makes  a 
phenol  more  distinctly  acid.  An  -OH  group  in  the  ortho-position  to  a 
carboxyl  group  is  indifferent ;  in  the  meta-  and  para-positions  it  has 
an  appreciably  acid  character.  For  further  information  as  to  the  in- 
fluence of  these  substituents  on  the  acidic  character  of  one  or  more 
-OH  groups,  the  original  must  be  consulted. 

In  one  or  two  favourable  cases  where  the  phenolic  substance  is  an 
acid  of  medium  strength,  it  is  possible  to  calculate  its  dissociation  con- 
stant from  the  position  of  the  point  of  minimum  conductivity.   J.  C.  P. 
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Influence  of  Catalytic  Agents  in  Ester  Formation.  Hydro- 
gen Bromide  and  Zinc  Bromide  in  the  Formation  of  Ethyl 
Benzoate.  Isaac  K.  Phelps,  M.  A.  Phelps,  and  E.  A.  Eddy  {Amer. 
J.  ScL,  1908,  [iv],  26,  281— 289).— The  rate  of  esterification  of  benzoic 
acid  by  ethyl  alcohol  in  presence  of  hydrogen  chloride  and  hydrogen 
bromide  has  been  studied  by  Goldschmidt  (Abstr.,  1896,  i,  229)  at  a 
temperature  of  25°.  The  results  obtained  at  this  temperature  were  so 
nearly  alike  that  the  conclusion  was  drawn  that  hydrogen  chloride  and 
hydrogen  bromide  are  of  equal  efficiency  under  the  conditions  of  the 
experiments.  Goldschmidt  and  Sunde  (Abstr.,  1906,  ii,  219)  and  other 
authors  have  recorded  physico-chemical  measurements  which  seem 
to  indicate  that  the  efficiency  of  a  catalytic  agent  depends  on 
its  concentration  and  its  degree  of  dissociation  in  alcoholic 
solution. 

In  an  investigation  (this  vol.,  i,  166)  on  the  amount  of  ethyl 
benzoate  formed  from  benzoic  acid  in  presence  of  sulphuric  acid, 
hydrogen  chloride,  or  hydrogen  chloride  and  zinc  chloride  as  catalytic 
agents,  with  different  quantities  of  alcohol  acting  for  different  lengths 
of  time,  it  was  found  that  the  amount  of  ester  produced  was  increased 
by  increasing  the  concentration  of  the  catalysts  up  to  a  certain  limit, 
but  that  beyond  this  point  the  quantity  was  decreased.  It  was  also 
found  that  the  yields  of  ester  did  not  bear  any  relation  to  the  degree 
of  ionisation  of  the  catalyst.  In  the  present  paper,  the  catalytic 
action  of  hydrogen  bromide  alone  and  in  presence  of  zinc  bromide  at 
different  temperatures  on  the  formation  of  ethyl  benzoate  is  compared 
with  that  of  hydrogen  chloride  and  zinc  chloride. 

The  results  show  that  hydrogen  bromide  varies  in  its  efficiency  as  a 
catalytic  agent  according  to  itn  concentration  and  the  temperature  at 
which  esterification  takes  place.  The  amount  of  ethyl  benzoate  formed 
increases  with  the  time  of  reaction.  Zinc  bromide  also  exerts  a 
catalytic  action.  The  greater  the  amount  of  either  catalyst  present, 
the  greater  is  the  yield  of  ester.  It  is  found  that  esterification  is 
retarded  by  raising  the  temperature  above  a  certain  point,  and  that  a 
similar  effect  is  produced  when  hydrogen  chloride  and  zinc  chloride 
are  employed,  but  in  this  case  only  at  such  temperatures  as  are  most 
unsuitable  for  esterification.  The  failure  of  zinc  bromide  to  act 
efficiently  at  the  higher  temperatures  is  due  to  the  action  of  hydrogen 
bromide  on  alcohol  to  form  ethyl  bromide  and  water.  Hydrogen 
chloride  is  therefore  more  efficient  than  hydrogen  bromide  as  a 
catalyst  for  esterification,  although,  as  Goldschmidt  has  shown,  at  as 
low  a  temperature  as  25°,  they  are  of  equal  efficiency.  The  amount  of 
ester  produced  is  not^  proportional  to  the  concentration  of  the  hydro- 
gen ions.  Although,  in  all  cases,  the  esterification  proceeds  more 
completely  as  the  amount  of  the  catalytic  agent  is  increased  up  to  a 
certain  limit,  any  further  increase  causes  a  reduction  in  the  quantity 
of  ester  produced.  This  seems  to  be  due  to  the  fact  that  all  the 
catalysts  employed  have  a  strong  affinity  for  water,  and  consequently, 
when  they  are  present  in  large  quantities,  absolute  alcohol  is  not  able 
to  effect  dehydration  as  thoroughly  as  is  necessary  for  complete 
esterification. 

E.  G. 
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Influence  of  Catalytic  Agents  in  Ester  Formation.  BflPect 
of  Certain  Sulphates  on  Benzoic  and  Succinic  Acids.  Isaac 
K.  Phelps,  H.  E.  Palmee,  and  R.  Smillee  (Amer.  J.  Sci.,  1908,  [iv], 
26,  290— 295).— It  has  been  shown  previously  (Abstr.,  1907,  i,  823  ; 
this  vol.,  i,  166)  that  almost  theoretical  yields  of  ethyl  succinate  can 
be  obtained  by  the  action  of  hydrogen  chloride  and  alcohol  on  succinic 
acid,  and  that  quantitative  yields  of  ethyl  benzoate  can  be  obtained 
from  benzoic  acid  when  sulphuric  acid  is  used  as  a  catalytic  agent. 
Bogojawlensky  and  Narbutt  (Abstr.,  1905,  i,  864)  have  investigated 
the  influence  of  various  inorganic  sulphates  on  the  esterification  of 
certain  organic  acids. 

In  the  present  paper,  the  effect  of  the  hydrogen  sulphates  of 
potassium,  ammonium,  sodium,  pyridine,  and  aniline  on  the  esterifica- 
tion of  benzoic  and  succinic  acids  is  recorded,  and  the  results  are 
compared  with  those  obtained  with  sulphuric  acid.  It  is  found  that 
none  of  these  acid  sulphates  is  so  efficient  as  sulphuric  acid.  The 
sodium  salt  is  nearly  equal  as  a  catalyst,  the  ammonium  salt  is  less 
efficient,  the  potassium  salt  considerably  less,  whilst  the  pyridine  and 
aniline  salts  iare  very  poor  catalysts.  The  pyridine  salt  is  more 
efficient  than  the  aniline  salt  in  the  esterification  of  succinic  acid, 
but  in  the  case  of  benzoic  acid  they  produce  nearly  equal  effects. 

The  catalytic  action  of  these  sulphates  might  be  due  to  the  disso- 
ciation of  the  sodium  and  potassium  salts  into  the  neutral  sulphates 
and  sulphuric  acid,  and  of  the  pyridine  and  aniline  sulphates  into  the 
free  base  and  sulphuric  acid,  but  this  explanation  fails  in  the  case  of 
the  latter  salts.  Since,  in  most  cases,  the  salt  does  not  go  into  solu- 
tion and  an  increase  in  the  quantity  of  salt  emplo3'ed  produces  a 
marked  effect,  it  is  considered  possible  that  the  undissolved  salts 
iaehave  as  contact  agents.     This  question  is  being  further  investigated. 

E.  G. 


Influence  of  Catalytic  Agents  in  Ester  Formation.  Esteri- 
fication of  Benzoic  Acid  with  Certain  Chlorides.  Isaac 
K.  Phelps,  M.  A.  Phelps,  and  E.  A.  Eddy  (Amer.  J.  Sci.,  1908,  [iv], 
26,  296— 300).~The  catalytic  actions  at  100—110°  of  the  chlorides 
of  sodium,  potassium,  lithium,  ammonium,  copper,  calcium,  strontium, 
barium,  mercury,  aluminium,  manganese,  tin,  lead,  antimony  and 
bismuth  in  presence  of  small  quantities  of  hydrogen  chloride  are  com- 
pared with  those  of  zinc  chloride  with  hydrogen  chloride  and  of 
hydrogen  chloride  alone. 

The  results  show  that  zinc  chloride  is  the  most  efficient,  although 
copper  and  tin  chlorides  are  not  much  less  so.  The  higher  chlorides  of 
bismuth,  antimony,  and  mercury  are  about  equally  efficient,  and  nearly 
as  active  as  zinc,  copper,  and  tin  chlorides.  Small  quantities  of  calcium 
chloride  are  without  effect,  but  large  quantities  hinder  esterification  to 
a  marked  extent.  Strontium  chloride  retards  the  action  to  a  smaller 
degree,  and  barium  chloride  hinders  esterification  but  slightly.  The 
chlorides  of  manganese  and  potassium,  and  the  lower  chlorides  of  lead 
and  mercury,  seem  to  be  without  effect.  Sodium  chloride  hinders 
esterification  slightly,  lithium  chloride  more,  ammonium  chloride  still 
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more,  and  aluminium  chloride  more  than  any  of  the  chlorides  studied, 
except  calcium  chloride  when  present  in  large  quantities.  E.  G. 

New  Method  of  Preparing  Mixed  Organic  Acid  Anhydrides. 
J.  BouGAULT  (Compt.  rend.j  1908,  147,  249 — 251). — It  has  been  shown 
previously  (Abstr.,  1905,  i,  9;  1906,  i,  848;  this  vol.,  i,  537)  that  an 
aqueous  solution  of  sodium  phenyksocrotonate  (or  generally  the  salt  of 
any  ySy-ethylenic  acid)  when  treated  with  iodine  gives  an  iodolactone, 
and  that  in  the  presence  of  a  large  excess  of  sodium  carbonate  the  pro- 
duct consists  of  benzoylacrylic  acid  (this  vol.,  i,  179,  269).  It  is  now 
stated  that  if  an  aqueous  solution  of  sodium  phenyKsocrotonate  con- 
taining excess  of  sodium  carbonate  is  treated  with  an  equivalent 
quantity  of  an  aromatic  acid  and  then  with  iodine,  the  mixed  an- 
hydride of  benzoylacrylic  acid  and  the  acid  added  is  precipitated.  In  this 
manner  the  following  anhydrides  have  been  prepared  :  Benzoylacrylic 
benzoic  anhydride,  COPh*CH!CH*CO'0*COPh,  slender  colourless 
needles,  m.  p.  158°,  which  are  not  attacked  by  cold  sodium  carbonate 
solution,  but  are  slowly  acted  on  when  heated  on  a  water-bath  with  the 
alkali  carbonate,  acetophenone  being  evolved.  Alkali  hydroxide  acts 
more  rapidly.  Addition  of  a  small  quantity  of  sodium  carbonate  solution 
to  the  boiling  alcoholic  solution  of  the  anhydride  causes  the  formation 
of  ethyl  benzoate.  The  anhydride  is  completely  hydro! ysed  by  fifteen 
minutes*  boiling  with  50%  acetic  acid.  In  the  presence  of  zinc,  the 
latter  reaction  gives  benzoic  and  benzoylpropionic  acids.  Benzoyl- 
acrylic cinnamic  anhydride,  COPh-CHiCH-CO-O'CO-CHICHPh,  has 
m.  p.  154°;  benzoylacrylic  phenylacetic  anhydride, 

COPh-CHICH-CO-O-CO-OHgPh, 
m.  p.  118°;  and  benzoylacrylic  benzoylpropionic  anhydride, 

COPh-CH:CH-CO-0-CO-[CH2]2-COPh, 
m.  p.  156°.     The  essential  conditions  of  the  reaction  seem  to  be  the 
insolubility  of  the  anhydride  and  the   nascent  state  of  the  benzoyl- 
acrylic acid. 

The  author  points  out  that  the  exclusion  of  water  and  alkali,  usually 
essential  to  the  preparation  of  anhydrides,  is  unnecessary  in  this  method. 

E.  H. 

Strength  of  the  Second  Stage  [of  the  Dissociation]  of 
Phenolcarboxylic  and  Phenolsulphonic  Acids.  Alfred  Thiel 
[Zeitsch.  anorg.  Chem.,  1908,  59,  371—372). — In  reference  to  the 
observations  of  Ley  and  Erler  (this  vol.,  i,  177)  and  Obermiller  (this 
vol.,  i,  634),  it  is  pointed  out  that,  whilst  the  approximation  of  the 
carboxyl  group  to  tlje  phenolic  hydroxyl  results  in  a  diminution  of  the 
acidity  of  the  latter  group,  the  reverse  holds  good  in  reference  to 
the  influence  of  the  sulphonic  group  on  the  acidity  of  phenolic  hydroxyl. 
As  a  consequence  of  this  relationship,  the  strength  of  the  second  stage 
of  the  hydrogen  dissociation  of  o-phenolsulphonic  acid  is  greater  than 
that  of  ^-phenolsulphonic  acid.  H.  M.  D. 

Constitution  of  1  -  Phenylnaphthalene  -2:3-  dioarboxylic 
Acid.  JohnE.  Bucher  (/.  Amer.  Chem.  Soc,  1908,  30,  1244—1264). 
— Michael  and  Bucher  (Abstr.,  1898,  i,  256)  have  shown  that  by  the 
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action  of  acetic  anhydride  on  phenyl propiolic  acid.  1-phenylnaphthalene- 
2  : 3-dicarboxylic  anhydride  is  produced.  This  substance  has  also  been 
studied  by  Lmser  (Abstr.,  1899,  i,  916),  Mauthey  (Abstr.,  1901,  i, 
31),  and  Lanser  and  Halvorsen  (Abstr.,  1902,  i,  458).  Stobbe  (Abstr., 
1907,  i,  769)  obtained  the  anhydride  by  the  action  of  light  on 
dibenzylidenesuccinic  anhydride,  and  confirmed  the  constitution  assigned 
to  it  by  Michael  and  Bucher.  In  certain  points,  however,  his  con- 
clusions differed  from  those  of  the  latter  authors,  particularly  with 
reference  to  the  oxidation  and  reduction  of  the  compound.  A  brief 
discussion  of  Stobbe's  results  has  already  been  given  (Michael  and 
Bucher,  this  vol.,  i,  89).  The  results  of  a  further  study  are  now  given 
in  detail  and  confirm  the  previous  work. 

Stobbe  (Abstr.,  1907,  i,  765)  has  stated  that  when  1-phenyl- 
naphthalene-2  :  3-dicarboxylic  acid  is  treated  with  concentrated 
sulphuric  acid,  a  compound  is  produced  which,  he  termed  allochryso- 
ketonecarboxylic  acid.  It  is  now  shown  that  this  compound  is  isomeric 
with  l-phenylnaphthalene-2  :  3-dicarboxylic  acid,  and  has  the  constitu- 

C  H 
tion     1 1^  ^^io^(>{^^2^)  y  i*  ^^^^^  ^^   288°  without  decomposition, 

and  forms  potassium  and  sodium  salts  containing  water  of  crystal- 
lisation.      On    oxidation    with    potassium    permanganate,    it    yields 

a  yellow  diphenyleneketonetricarboxi/lic  acid,  I,l._^/*C)gH(C02H)3,  and 

when  fused  with  potassium  hydroxide  is  converted  into  a  phenyl- 
naphthalenedicarboxylic  acid.  The  diphenyleneketonetricarboxylic 
acid,  on  fusion  with  alkali  hydroxide,  yields  a  white  diphenyl-2  :  3  :  5  :  6'- 
tetracarhoxylic  acid,  C^H2(C02H)3-C,3H4(C02H),  together  with  a  small 
quantity  of  diphenyl-2  :  3  :  5  : 6-tetracarboxylic  acid. 

The  action  of  acetic  anhydride  on  piperonylpropiolic  acid,  o-,  m-,  and 
jochloro-,  o-  and  />-bromo-,  m-  and  p-nitro-,  jo-iodo-,  and  jo-methoxy- 
phenyl propiolic  acids  has  been  studied.  In  each  case  an  anhydride 
is  produced  which  does  not  reduce  alkaline  permanganate  solution,  and 
is  therefore  a  saturated  compound,  presumably  a  derivative  of 
1-phenylnaphthalene.  The  constitution  of  most  of  these  compounds 
has  been  proved  by  transforming  them  into  diphenyltetracarboxylic 
acid  or  by  oxidising  them  to  benzenepentacarboxylic  acid. 

isoPhthalic  and  terephthalic  acids,  when  heated  with  acetic  anhy- 
dride, are  converted  quantitatively  into  the  corresponding  anhydrideSf 
which  are  almost  insoluble  in  most  organic  solvents.  E.  G. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
XVIII.  Esterification  of  Dibasic  Acids  by  Diazomethane. 
KuDOLF  Wegscheider  and  Heinhich  Geiiringer  {Monatsh.,  1908,  29, 
525—530.  Compare  Abstr.,  1907,  i,  850).— The  acid  (2  mols.)  and 
diazomethane  (1  mol.)  react  in  ether.  The  main  products  are  usually 
the  normal  ester  and  unchanged  acid ;  in  addition  to  these,  3-nitro- 
phthalic  acid,  hemipinic  acid,  and  nitroterephthalic  acid  yield  small 
quantities  of  the  a-methyl  ester,  whilst  4-hydroxyphthalic  acid  and 
camphoric  acid  give  mixtures  of  the  two  acid  esters.  The  method  is 
unsuitable  for  the  production  of  acid  esters.  C.  S. 
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Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 

XIX.  Esterification  of  Phthalonio  Acid.  Eudolf  Wegscheider 
(MonatsL,  1908,  29,  531 — 534). — A  theoretical  discussion  of  the 
partial  esterification  of  phthalonic  acid,  C02H*CgH4'CO'C02H, 
showing  that  the  aliphatic  carboxyl  group,  being  the  more  strongly 
acidic,  should  be  first  esterified,  a  result  which  has  been  already 
established  by  Glogau  (Abstr.,  1904,  i,  673).  C.  S. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 

XX.  Methyl  Esters  of  3-Nitrophthalic  Acid.  Kudolp 
Wegscheider  (Monatsh.,  1908,  29,  535—539). — The  m.  p.  of  the 
a-methyl  ester  of  3-nitrophthalic  acid  (CO^Me  :  2),  dried  at  100°,  is 
given  by  different  investigators  as  144 — 145°  or  152 — 153°  (compare 
McKenzie,  Trans.,  1901,  79,  1141).  The  suggestion  of  decomposition 
during  dehydration  is  negatived  by  the  fact  that,  after  being 
maintained  at  100°  for  363  hours,  the  ester  has  practically  the  same 
m.  p.  as  after  fifteen  hours'  heating.  Rapidity  of  heating  in  the  m.  p. 
determination  or  the  existence  of  mixed  crystals  of  the  a  and  the  b 
methyl  esters  is  not  the  explanation  of  the  difference.  The  author 
suggests  the  possibility  of  polymorphism,  but  satisfactory  evidence  of 
it  was  not  obtainable. 

The  a  methyl  ester,  m.  p.  149 — 151°,  forms  short,  monoclinic  prisms 
containing  H2O  [«  :  6  :  c  =  0-5883  : 1  :  0*6731].  The  b  ester  (CO.^Me  :  1) 
forms  anhydrous,  monoclinic  crystals  [a:b:c  =  0*2678  : 1  : 0-2260]. 

C.  S. 

Esterification  of  Unsymmetrical  Di-  and  Poly- basic  Acids. 

XXI.  Nitrohemipinic  Acid.  Rudolf  Wegscheider  and  Peter 
VON  RusNOV  {Monatsh.,  1908,  29,  541 — 555). — Of  the  two  carboxyl 
groups  in  hemipinic  acid  (3  :  4-dimethoxybenzene-l  :  2-dicarboxylic  acid), 
that  in  pos-ition  2  is  the  more  strongly  acidic  and  the  more  subject  to 
steric  hindrance.  By  nitration,  a  nitro-group  enters  position  6,  and  in 
the  resulting  nitrohemipinic  acid  the  two  preceding  characteristics  are 
more  pronounced  in  the  carboxyl  group  in  position  1,  owing  to  the 
influence  of  the  nitro-group.  Partial  esterification  of  the  two  acids 
by  the  same  method  gives,  accordingly,  acid  esters  in  which  different 
carboxyl  groups  have  been  attacked.  Both  acids  yield  chiefly  the  a 
methyl  ester  by  the  action  of  methyl  alcohol  on  the  anhydrides  or 
from  methyl  iodide  and  the  potassium  hydrogen  salts,  whilst  the  b 
ester  is  the  chief  product  of  esterification  by  an  alcohol  and  mineral 
acid.  (In  accordance  with  the  authors'  notation,  the  more  strongly 
acidic  carboxyl  group  is  denoted  by  a ;  this  prefix,  therefore,  designates 
different  carboxyl  groups  in  the  two  acids  in  question.)  The  neutral 
esters  of  the  two  acitds  behave  differently  on  partial  hydrolysis  ;  whilst 
dimethyl  hemipinate  yields  entirely  the  a  methyl  ester,  the  neutral 
ester  of  6-nitrohemipinic  acid,  which,  contrary  to  expectation,  is 
obtained  without  much  difficulty  by  methyl-alcoholic  hydrogen  chloride, 
gives  about  equal  quantities  of  the  a  and  the  b  esters.  Similarly, 
hemipinic  acid  and  methyl  alcohol  at  100°  give  the  a  ester,  whilst 
nitrohemipinic  acid  heated  with  methyl  alcohol  in  an  open  vessel  gives 
both  a  and  b  esters,  the  latter  in  larger  amount. 

[With    Leo    Kusy    von   Dubrav.] — 6-Nitrohemipinic    acid,    m.   p. 
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155 — 156"^  (decomp.),  is  obtained  by  oxidising  nitro-opianic  acid  by 
hot  dilute,  alkaline  potassium  permanganate,  or,  better,  by  nitrating 
hemipinic  acid  in  glacial  acetic  acid  at  90 — 100°  by  fuming  nitric 
acid.  a-Methyl  Q-nitrohemipinate  (COgMe:!)  has  m.  p.  147 — 149°, 
and  can  also  be  obtained  by  nitrating  6-methyl  hemipinate.  h-Methyl 
6-nitrohemipinate  (COgMe  :  2)  has  m.  p.  115 — 117°. 

Nitration  of  a-methyl  hemipinate  gives  a  substance,  m.  p.  142 — 144°, 
not  identical  with,  but  of  the  same  composition  as,  a-  or  6-methyl 
nitrohemipinate.     The    substance,    which    is    being    investigated,    is 

apparently   a    j/^-ester,    N02*OgH(OMe)2<CQ/Qjj\/Qjy/j- T^O,    since    it 

yields  nitrohemipinic  acid  by  hydrolysis.  C.  S. 

Bsterification  of  Unsymmetrical  Di-  and  Poly -basic  Acids. 
XXII.  Isomerism  of  Methyl  Nitrohemipinates.  Rudolf 
"Wegscheider  and  Hugo  Strauch  {Monatsh.,  1908,  29,  557 — 572). — 
»//-Methyl  6-nitrohemipinate,  m.  p.  142 — 144°  (preceding  abstract), 
can  also  be  obtained  by  nitrating  either  of  the  polymorphous  forms  of 
a-methyl  hemipinate  at  0°  without  a  solvent.  A  by-product,  which 
becomes  the  main  product  when  the  nitration  is  performed  at  30 — 50°, 
is  methyl  'dinitrodimethoxyhenzoate,  m.  p.  89 — 90°,  the  orientation  of 
which  is  being  investigated. 

That  the  i/^-ester  is  a  derivative  of  6 -nitrohemipinic  acid  is  proved  by 
hydrolysis,  the  resulting  acid  being  identical  with  this  acid  in  all 
respects.  (6-Nitrohemipinic  anhydride,  obtained  by  heating  the  acid 
at  160 — 165°  in  carbon  dioxide,  has  m.  p.  155°,  not  145°  as  usually 
given.)  The  remarkable  fact  that  6-nitrohemipinic  acid  forms  three 
acid  methyl  esters  cannot  be  explained  by  polymorphism,  since  the 
three  esters  are  precipitated  unchanged  by  acidification  of  their 
solutions  in  alkalis.  Experiments  for  the  mutual  interconversion  of  the 
esters  have  been  unsuccessful.  The  author  revives  the  old  speculation 
of  Koser  and  Anschiitz  that  dicarboxylic  acids  may  exist  in  the  forms 

R(002H)2  and  R'<\_jp  -. jf^O.     This  theory,  unnecessary  in  the  case 

of  the  great  majority  of  dicarboxylic  acids,  may  serve  to  account  for 
the  occasional  abnormally  small  affinity  constants  of  some  dibasic  acids 
and  acid  esters,  and  is  applicable  to  opianic  and  hemipinic  acids.  The 
former  shows  the  conductivity  of  an  aldehyde-acid,  and  yields  both 
normal  and  »/^-esters.  Nitro-opianic  acid  and  its  ester  exist  in  the 
i/^-forms.  The  nearly  related  hemipinic  acid  shows  no  tendency  to 
exist  in  the  i/^-form.  The  introduction  of  the  nitro-group,  however, 
increases  its  tendency  to  the  latter  form,  so  that,  whilst  nitrohemipinic 
acid  itself  has  the  normal  structure,  it  is  capable  of  yielding  a  stable 

^-acid  ester,  N02-C„H(OMe)„<^^[^o"^^0.  C.  S. 

Synthesis  of  Some  Aromatic  Acids.  Johan  F.  Eykman  {CJiem, 
Weekblad,  1908,  6,  655—666.  Compare  this  vol.,  i,  22).— A  con- 
tinuation of  the  author's  work  on  the  synthesis  of  aromatic  acids 
by  the  action  of  aromatic  hydrocarbons  on  unsaturated  acida 
in    presence   of   aluminium   chloride.      Most   of   the  reactions   were 
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carried   out    by    maintaining    the    mixtures    at    30^    for    about    four 
weeks. 

/8-Phenyl-n-butyric  acid,  CHPhMe-CH2-C02H  (Schroeter,  Abstr., 
1907,  i,  531),  is  obtained  from  crotonic  acid  and  benzene;  it  has 
b.  p.  140 — 145°/3  mm.  It  crystallises  from  light  petroleum  in  mono- 
clinic,  columnar  crystals  [a  :  6  ;  c=  1*22  : 1  :  TOS  ;  y8  =  90*52^],  m.  p. 
37 — 38°  (Schroeter:  39 — 40°).  The  amide  forms  colourless  needles,, 
m.  p.  106—107°.  The  anilide  has  m.  p.  136—137°.  The  refracto- 
metric  constants  of  the  acid  are  given.  Toluene  does  not  yield  a 
similar  condensation  product  with  crotonic  acid. 

a- Phenyl- p-methylbutyric  acid,  CHMe2'CHPh*C02H,  is  obtained  from' 
/3^-dimethylacrylic  acid  and  benzene.  It  separates  from  light 
petroleum  in  large  crystals,  m.  p.  58 — 59°  (freezing  point,  57'4°). 
The  constitution  indicated  is  supported  by  the  fact  that  the  sodium' 
salt  has  no  action  on  benzaldehyde  in  presence  of  either  acetic 
anhydride  or  the  acid  chloride,  which  points  to  the  absence  of  the 
group  -CHg'COgH,  and  therefore  excludes  the  alternative  formula 
CPhMe2-CH2-C02H.  The  amide  has  m.  p.  68°;  the  anilide  121° 
Nitric  acid  yields  a  crystalline  nitro-acid,  m.  p.  175°  (from  alcohol)* 
With  toluene,  y8/3-dimethylacrylic  acid  yields  an  acid,  b.  p.  178°/21  mm., 
which  has  not  been  obtained  crystalline. 

A  phenylhydrotiglic  acid  is  formed  from  tiglic  acid  and  benzene. 
Crystallised  from  a  mixture  of  benzene  and  light  petroleum,  it  has 
m.  p.  132°.  Its  constitution  has  not  been  established,  but  it  may  be 
a-phenyl-a-methylbutyric  acid,  CPhMeEt'COgH. 

aa-Diphenylacetic  acid,  CHPbg'COgH  (compare  Symons  and  Zincke, 
this  Journ.,  1874,  162;  Friedel  and  Bahlsohn,  Abstr.,  1881,  273  > 
Anschiitz  and  Romig,  Ab.^tr.,  1886,  1033  ;  Zinser,  Abstr.,  1892, 
344 ;  Michael  and  Jeanpretre,  Abstr.,  1892,  1088 ;  Klingemann, 
Abstr.,  1893,  i,  590;  Fritsch  and  Feldmann,  Abstr.,  1899,  i,  600), 
is  formed  from  aa-bromophenylacetic  acid  and  benzene.  It  separates- 
from  a  mixture  of  benzene  and  light  petroleum  in  crystals,  m.  p. 
148—149°. 

Cinnamic  acid  and  benzene  yield  /3)8-diphenylpropionic  acid, 
CHPh2-CH2-C02H 
(Henderson,  Trans.,  1891,  784  ;  Liebermann  and  Hartmann,  Abstr,,- 
1892,  848,  1228),  which  crystallises  from  benzene,  m.  p.  154— 155°" 
(corr.).  The  oxidation  of  the  acid  by  permanganate  to  benzophenone, 
and  its  formation  from  ;8/3-bromophenyl propionic  acid,  establish 
its  constitution.  The  amide  crystallises  from  benzene  in  glisten-^ 
ing  leaflets,  m.  p.  125  — 126^;  the  anilide  from  alcohol,  m.  p. 
177—178°. 

aa-Diphenylpropionio  acid,  CPh2Me*C02H  (Thorner  and  Zincke, 
Abstr.,  1879,  322;  Bottinger,  Abstr.,  1881,  1035),  is  formed  from 
a-phenylacrylic  acid  and  benzene.  It  separates  from  benzene  in: 
crystals,  m.  p.  173 — 174°.  a-Phenylcrotonic  acid  does  not  condense 
with  benzene  in  presence  of  aluminium  chloride. 

P^-JDiphenyl-a-methylpropionic  acid^  CHPh2*CHMe'C02H,  is  pre- 
pared from  a-methylcinnamic  acid  and  benzene,  and  separates  from 
benzene  in  crystals,  m.  p.  161°.  Permanganate  oxidises  it  to  benzo- 
phenone.    The  amide  has  m.  p.  123°;  the  anilide  181°.     The  methyl 
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•ester  is  obtained  by  saturating  a  solution  of  the  acid  in  methyl  alcohol 
with  hydrogen  chloride.  After  distillation  in  a  vacuum  and  recrystal- 
lisation  from  light  petroleum,  it  has  m.  p.  84 — 85°. 

a-Ethylcinnamic  acid  and  benzene  yield  an  acid,  which  from 
analogy  to  that  obtained  from  the  corresponding  methyl  derivative 
is  probably  pp-diphenyl-a-ethylpropionic  acid,  CHPhg'CHEt'COgH. 
Crystallised  from  benzene,  it  has  m.  p.  167 — 168°.  The  amide  has 
m.  p.  150°;  theanilide  211°. 

a^j3-Triphenylpropionic  acid,  CHPhg'CHPh'COgH,  is  obtained  from 
a-phenylcinnamic  acid  and  benzene.  It  is  freed  from  a  yellow  by- 
product by  dissolving  in  alcohol  and  saturating  with  hydrogen 
chloride.  On  diluting  with  water,  the  bulk  of  the  acid  separates  un- 
changed, along  with  a  small  proportion  of  the  et/iyl  ester.  The 
mixture  is  agitated  with  dilute  caustic  alkali,  the  alcoholic  solution 
extracted  with  ether,  and  acidified.  The  pure  acid  sepaiates  in  fine, 
white  needles,  m.  p.  222 — 223°.  After  distillation  in  a  vacuum  and 
recrystallisation  from  alcohol,  the  ester  is  obtained  in  glistening 
leaflets,  m.  p.  122—123°.  A.  J.  W. 

Oxidation  and  Reduction  of  y-Oyano-^y-diphenylbutyric 
Acid.  Samuel  Avery  and  Guy  R.  McDole  (J.  Amer.  Chem.  Soc, 
1908,  30,  1423—1425.  Compare  this  vol.,  i,  343).— Additional 
evidence  of  the  correctness  of  the  constitution  of  y-cyano-^y-diphenyl- 
butyric  acid  is  afforded  by  its  behaviour  on  oxidation  and  reduction. 
When  the  acid  is  oxidised  with  neutral  potassium  permanganate, 
desylacetic  acid,  CHPhBz'CHg'COgH,  is  obtained,  whilst,  on  reduction 
with  hot  sodium  ethoxide  and  subsequent  addition  of  hydrochloric 
acid,  a  mixture  of  ;8y-diphenylbutyric  acid  and  the  hydrochloride  of 
h-a7nino-/3y-diphenylvaleric  acid,  white,  blunt  needles,  m.  p.  256°, 
is  formed.  J.  C.  C. 

Nitration  of  ^-jo-Tolylglutaric  Acid.  Samuel  Avery  and  Feed 
W.  Upson  (/.  Amer.  Chem.  Soc,  1908,  30,  1425— 1429).— When 
jS-TJ-tolylglutaric  acid  (Avery  and  Parmelee,  Abstr.,  1902,  i,  679)  is 
added  to  ten  times  its  weight  of  fuming  nitric  acid,  3  :  5-dinitro-l3-ip-tolyl' 
glutaric  acid,  pale  yellow,  microscopic  plates,  m.  p.  182°,  is  obtained. 
The  anhydride,  hard,  whiter  glistening  plates,  has  m.  p.  230 — 231°,  and 
gives  with  aniline  the  anilic  acid,  white,  microscopic  needles,  m.  p. 
169 — 170°.  On  reduction  with  ammonium  sulphide,  the  glutaric  acid 
furnishes  3-nitro-5-amino-f3-p-tolylglutaric  acid,  yellowish-brown 
needles,  m.  p.  201°,  the  silver  salt  of  which  was  analysed,  and,  on 
oxidation,  3  :  5-dinitroterephthalic  acid  is  formed.  The  constitution  of 
3  : 5-dinitro-/3-;?-tolylglutaric  acid  was  proved  by  the  following 
synthesis  :  methyl  m-nitro-jo-tolylacrylate  (Hanzlik  and  Bianchi,  Abstr., 
1899,  i,  891)  is  condensed  with  ethyl  malonate,  and  the  product 
hydrolysed  to  d-nitro-(3-p-tolylglutaric  acid,  m.  p.  198*5°.  On  nitration 
this  yields  a  dinitro-acid  identical  with  the  above.  J.  C.  C 

Fixation  of  Acetophenone  by  Benzoylacrylic  Acid. 
J.  liouGAULT  (Compt.  rend.,  1908,  147,  476 — 478.  Compare  this  vol., 
i,  179,  269,  422). — When  an  alkaline  solution  of  benzoylacrylic  acid  is 
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allowed  to  remain  in  the  cold  for  twenty- four  hours  and  then  acidified 
with  acetic  acid,  diphenacylacetic  acid  is  obtained.  As  von  Pechmann 
found  (Abstr.,  1882,  1074)  that  boiling  alkalis  decompose  benzoyl- 
acrylic  acid  with  the  formation  of  glyoxylic  acid  and  acetophenone,  it 
is  probable  that  the  same  reaction  proceeds  more  slowly  in  the 
cold,  and  that  the  acetophenone  formed  combines  with  still  undecom- 
posed  benzoylacrylic  acid  in  equimolecular  proportions.  This  is  proved 
to  be  the  case  by  adding  acetophenone  to  an  alkaline  solution  of 
benzoylacrylic  acid,  when  an  increased  yield  of  diphenacylacetic  acid, 
(CH2Bz)2CH-C02H,  is  invariably  obtained.  J.  C.  C. 

Preparation  of  Alkylthiosalicylic  [2-Alkylthiolbenzoic] 
Acids.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P. 
197520). — When  o-thiocyanobenzoic  acid  and  its  derivatives  are  treated 
either  with  alkyl  iodides  or  alkali  alkyl  sulphates,  they  yield  o-alkyl- 
thiolbenzoic  acids  of  the  general  formula  R(S'Alkyl)*C02H. 

o-Methylthiolbenzoic  acid,  O^Ii^{^'KQ)'QO^TL,  m.  p.  168—169°,  is 
obtained  by  heating  together  in  aqueous  sodium  hydroxide,  o-thio- 
cyanobenzoic acid  and  sodium  methylsulphate.  o-Ethylthiolbenzoic 
acid,  CgH4(SEt)*C02H,  m.  p.  134 — 135°,  is  produced  from  o-thiocyano- 
benzoic acid,  ethyl  iodide,  and  potassium  hydroxide  in  alcoholic 
solutions ;  the  ethyl  ester  which  is  first  formed  is  an  oil,  b.  p. 
152— 153°/10  mm.  .  G.  T.  M. 

[Preparation      of    8-Carboxymethylthiolnaphthoic      Acid.] 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.    198050). — 
-.  ^-Carloxymethylthiolnaphthoic    acid,    colourless 

N-S-CHg'COgH     leaflets,  m.  p.  175—176°,  is  prepared  by  treating 
<^  the  diazo-derivative  of  8-aminonaphthoic  acid 

(("        N-COgH  successively    with    potassium     xanthate     and 

^ — ^  sodium  chloroacetate.     Blue  colouring  matters 

are  produced  by  heating  this  substance  with  aqueous  alkali  hydroxides, 
nitrobenzene,  acetic  anhydride,  acid  sulphites,  thiosulphates,  or 
sulphur  ',  these  dyes  are  suitable  for  the  hyposulphite  vat  (compare 
this  vol.,  i,  451,  and  preceding  abstract).  G.  T.  M. 

Preparation  of  3-Hydroxy-(l)-thionaphthen-2-carboxylic 
Acid.  Kalle  and  Co.  (D.R.-P.  196016.  Compare  this  vol.,  i,  451). 
— A  good  yield  of  3-hydroxy-(l)-thionaphthen-2-carboxylic  acid  is 
obtained  by  heating  at  150 — 200°  a  mixture  of  phenylthioglycol-o- 
carboxylic  (o-carboxymethylthiobenzoic)  acid  and  sodium  hydroxide, 
and  acidifying  the  product  at  the  ordinary  temperature.  If  the 
mixture  becomes  hea^ied,  carbon  dioxide  is  evolved,  and  3-hydroxy-(l)- 
thionaphthen  is  produced.  G.  T.  M. 

Preparation  of  Indoxyl  and  its  Derivatives.  Leon  Lilienfeld 
(D.R.-P.  195352). — Comparative  experiments  on  Heumann's  indigo 
synthesis  have  shown  that  the  addition  of  magnesium  powder  to  the 
alkali  fusion  of  phenylglycine  and  its  homologues  considerably 
increases  the  yield  of  indigotin.  Thus  a  mixture  of  potassium  phenyl- 
glycine,  sodium  and  potassium  hydroxides,  and  barium  oxide  furnished 
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only  27%  of  indigotin,  whereas  the  addition  of  magnesium  raised  the 
yield  to  60%.  G.  T.  M. 

Preparation  of  Tri-,  Tetra-,  and  Hexa-halogenated  Deriv- 
atives of  Indigotin.  Gesellschaft  fijr  Chemische  Industrie  in 
Basel  (D.R.-P.  195085  and  195291.  Compare  this  vol.,  i,  695).— 
Chlorodihromoindigotin^  CigH^OgNgOlBrg,  is  obtained  by  heating  chloro- 
indigotin  with  bromine  in  nitrobenzene  at  226 — 228°.  With  a  larger 
proportion  of  bromine,  a  chlorotribromoindigotin,  C^gHgOgNgClBrg,  is 
produced.  These  products  give  leuco-derivatives  in  the  hyposulphite 
vat,  which  dye  cotton  in  bright  blue  shades  of  extraordinary  fastness. 

jt?-Dichloroindigotin,  prepared  from  4-chloro-2-aminobenzoic  acid, 
when  heated  at  225°  with  bromine  in  nitrobenzene  solution,  gives  rise 
to  a  dichlorotetrabromoindigotin,  which  yields  a  yellow  Zewco-derivative. 
"When  jt?-dibromoindigotin  is  employed  in  this  reaction,  hexabromo- 
indigotin  is  obtained.  G.  T.  M. 

Preparation  of  Succinylsalicylic  Acid  and  its  Methyl 
Homologues.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
l^mZi).—Succinyl8alicylic  acid,  C2H4(CO-0-C6H4-C02H)2,  white, 
tasteless,  colourless  needles,  m.  p.  176 — 178°,  produced  by  the  inter- 
action of  succinyl  chloride,  salicylic  acid,  and  dimethylaniline  in 
benzene  solution,  dissolves  very  sparingly  in  water,  and  is  only 
slightly  soluble  in  cold  alcohol  or  glacial  acetic  acid. 

Succinyl-o-cresotic  acid,  C2H4(CO*0'CgH3Me*C02H)2,  tasteless, 
crystalline  powder,  m.  p.  163 — 164°.  Succinyl-m-cresotic  acid,  m.  p. 
195 — 197°,  and  succinyl-'p-cresotic  acid,  colourless  crystals,  m.  p. 
193 — 195°,  are  prepared  by  the  foregoing  reaction,  and  resemble 
the  preceding  compound.  G.  T.  M. 

Arylsulphonated  Acetonitriles.  II.  Condensation  of  the 
Nitriles  with  Aromatic  Aldehydes  and  with  Amyl  Nitrite  and 
Sodium  Bthoxide.  Julius  Troger  and  Adolf  Prochnow  {J.  pr. 
Chem.,  1908,  [ii],  78,  123— 138).— The  similarity  between  aryl- 
sulphonated acetonitriles  (Abstr.,  1905,  i,  336,  870;  this  vol.,  i,  633), 
on  the  one  hand,  and  ethyl  acetoacetate,  ethyl  cyanoacetate,  or  benzyl 
cyanide,  on  the  other,  is  further  illustrated  by  the  readiness  with 
which  the  nitriles  condense  with  aromatic  aldehydes  and  with  amyl 
nitrite  and  sodium  ethoxide.  The  RSOg  group  in  combination  with 
a  nitrile  group  has  much  the  same  effect  on  the  methylene  group  as 
carbonyl  and  carbethoxy  radicles.  The  condensation  with  aldehydes 
takes  place  readily  in  the  presence  of  a  few  drops  of  aqueous  sodium 
hydroxide;  the  reaction  is  of  the  type  R-CH:0-f-R'S02*CH2-CN  — >► 
K-CH:C(S02E.')*CN  +  up.  The  following  condensation  products  (aryl- 
sulphonearylideneacetonitriles)  have  been  prepared.  The  temperatures 
are  melting  points  ; 

Il  =  R'  =  Ph,  colourless  needles,  135°;  'R^o-CqU^'OK,  il'==Ph, 
microcrystalline  needles,  160°;  R  =  o-C^H^'OMe,  R'  =  Ph,  yellow  needles, 
113°;  I^^p-GqR^'NO^,  R'  =  Ph,  yellow  needles,  159°;  R  =  CgHg-CHICH, 
R'  =  Ph,  yellow  needles,  U6° ;  R  =  Ph,  R' =  jt?-C6H4Me,  colourless 
needles,  114°;  R^o-C^^H^-OH,  R'=;?-C6H4Me,  152°;  R  =  o-C6H4-OMe, 
R'=j9-C6H4Me,  yellow  needles,  110°;  R=jo^CfiH4-N02,  :R' ^p-CoK^Me, 
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yellow  needles,  198°;  R  =  Ph,  R'  =  /3-CioH^,  122°;  U^o-C^K^'OK, 
R'  =  /3-G^qR^,  microcrystalline  needles,  173°;  Il  =  o-C^,H4*OMe,  E.'  = 
^-CjoH^,  pale  yellow  needles,  117°;  'R=p-G,ja.,'1^0^,  R' =  (SC^qR^, 
yellow  needles,  187°;  R^CgHs-CH.'CH,  R'^p-C^^H^,  yellow  needles, 
157°;  R  =  Ph,  R'=j3-CgH4Br,  large  needles,  119°;  Il  =  o-CgH,-OH, 
R'-jo-CgH^Br,  needles,  143°;  R  =  o-CgH4-OMe,  R'=p-GQR^Br,  yellow 
needles,  146°;  Il=jt?-CeH4-N0o,  R'^jp-CgH^Br,  yellow  needles,  210°; 
R  =  C6H5-CH:CH.;  R'  =  p-CqH.IBt,  yellow  needles,  176°. 

The  condensation  between  the  arylsulphonated  nitriles,  amyl  nitrite, 
and  sodium  ethoxide  may  be  represented  by  the  equation  CgH^^ONO  + 
RS02-CH,-CN  +  NaOEt  — ^  C5H11OH  +  EtOH  +  NaO-N:C(S(J2R)ON, 
the  methylene  hydrogen  atoms  being  replaced  by  the  bivalent  oxime 
group.  The  free  oximes  are  obtained  when  the  sodium  salts  are 
decomposed  with  hydrochloric  acid.  The  following  oximes  (^sonitroso- 
compounds)  have  been  prepared  :  R  =  Ph,  colourless  crystals  from 
water,  140°;  R=p-CqH^M6,  colourless  crystals,  129°;  R  =  ^-CioH7, 
80°;  R^p-CoR^Rr,  163°.  J.  J.  S. 

Synthesis  and  Properties  of  yS-Hydroxy-^-m-tolyl-a-ethyl- 
propionic  Acid.  E.  Grishkewitsch-Trochimowsky  (J.  Buss.  Phys. 
Chem.  Soc,  1908,  40,  7Q1— 769).— Ethyl  p-hydroxy-fi-m-tolyl-a-ethyl- 
propionate,  CQH4Me'CH(OH)*CHEt'C02Et,  prepared  by  the  action  of 
zinc  on  a  mixture  of  ethyl  a-bromobutyrate  and  ?/i-tolualdehyde,  is  a 
viscous,  colourless  liquid,  b.  p.  187'5 — 188°/31  mm.,  and  has  the 
normal  molecular  weight  in  boiling  ether  or  freezing  benzene. 

The  acid,  C6H4Me-CH(OH)-CHEt-C02H,  separates  from  water  in 
colourless,  acicular  crystals,  m.  p.  109*5 — 110°,  and  exhibits  normal 
ebuUioscopic  behaviour  in  ether.  When  boiled  with  10%  sulphuric  acid, 
the  acid  decomposes  in  two  ways  :  (1)  giving  C02,H20  and  a-m.-tolyl- 
A'^-butylene,  CgH^Me'CHICHEt,  which  is  a  colourless,  mobile  liquid, 
b.  p.  208°,  DI8  0-8901,  nis  1-5365,  and  iormsthedibromide,C^^'H^^Br^; 
(2)  giving  m-toluic  acid,  which  probably  results  from  m-tolualdehyde 
obtained  by  decomposition  of  the  acid  according  to  the  equation  : 
C6H4Me-CH(OH)-CHEfC02H  =  C3H7-C02H  +  C^H^Me-OHO. 

The  potassium,  C^^^^^O^lS^jlI^O,  barium,  (C^2-^i5^3)2^^>^^2^» 
copper,  silver,  Cj2Hj503Ag,  iron,  lead,  zinc,  and  platinum  salts  of  the 
acid  were  prepared. 

The  properties  of  the  acid  are  compared  with  those  of  /8-hydroxy- 
/S-jo-tolyl-a-ethylpropionic  acid  (compare  Mazurewitsch,  Abstr.,  1907, 
i,  623).  T.  H.  P. 

Action  of  a  Mixtiire  of  Ethyl  Bromoacetate  and  jo-Tolu- 
aldehyde  on  Zinc.  Synthesis  of  /3-Hydroxy-)8-j»-tolylpropionic 
Acid.  W.  Andriewsky  {J.  Buss.  Phys.  Chem.  Soc,  1908,  40, 
7  70 — 78 2 ) . — Ethyl  (S-hydroxy-jS-ip-tolylpropionate , 

C6H4Me-CH(OH)-CH2-C02Et, 
obtained  by  the  action  of  zinc  on  a  mixture  of  ethyl  bromoacetate  and 
^-tolualdehyde,  is  a  yellow,  viscous  liquid,  b.  p.  178 — 180°/19  mm. 

The  corresponding  acid,  C6H4Me-CH(OH)'CH2-C02H,  separates 
from  aqueous  alcohol  in  acicular  crystals,  m.  p.  94 — 95°,  and  has  the 
normal  molecular  weight  in  boiling  ether.     The  potassium,  silver,  and 

3  i  2 
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barium  (  +  2H2O)  salts  were  analysed,  and  the  ammonium,  mercury, 
zinc,  copper,  iron,  lead,  and  nickel  salts  prepared. 

When  boiled  with  10%  sulphuric  acid  solution,  the  acid  is 
decomposed  mainly  in  accordance  with  the  equation  : 

C6H4Me-CH(OH)-CH2-C02H  =  HgO  +  CeH^Me-CH'.CH-COgH, 
yielding  jo-methylcinnamic   acid,   a   small   part  of    which  undergoes 
further  decomposition  with  formation  of  /?-methylstyrene, 

CfiH^Me-CHICHg, 
and  carbon  dioxide.     "When  subjected  to  dry  distillation  at  130°,  the 
acid   decomposes   into    water    and  jo-methylcinnamic    acid    (compare 
Bronstein,  Abstr.,  1907,  i,  848).  T.  H.  P. 

Preparation  of  Aromatic  o-Hydroxyaldehydes.  Hugo  Weil 
(D.R.-P.  196239). — A  solution  of  a  salicylate  when  shaken  with  sodium 
amalgam  shows  no  apparent  change,  but  when  boric  acid  is  first 
added,  the  introduction  of  the  amalgam  develops  immediately  an 
odour  of  salicylaldehyde. 

When  jo-toluidine  is  also  present,  o-hydroxybenzylidene-jo-toluidine 
is  produced.  The  reduction  may  be  carried  out  electrolytically  by 
using  a  mercury  cathode  and  a  solution  containing  a  sodium  salt. 

G.  T.  M. 

Derivatives  of  Phenyl  a-Naphthyl  Ketone.  E.  Catlle 
(Bull  Soc.  chim.,  1908,  [iv],  3,  916— 919).— When  an  alcoholic  solu- 
tion of  phenyl  a-naphthyl  ketone  is  treated  with  sodium  amalgam,  it 
yields  phenyl-a-naphthylcarbinol,  which  crystallises  from  alcohol  in 
white,  orthorhombic  prisms,  m.  p.  85°,  and  gives  a  violet  coloration 
with  sulphuric  acid  ;  the  benzoyl  derivative,  m.  p.  106°,  crystallises 
from  alcohol  in  colourless  plates,  giving  a  violet  coloration  with 
sulphuric  acid.  The  oxime  of  phenyl  a-naphthyl  ketone,  described  by 
Spiegler  (Abstr.,  1884,  1182)  as  a  yellow  oil,  when  prepared  by  the 
action  of  hydroxylamine  on  the  ketone,  with  the  addition  of  zinc 
chloride,  forius  white,  silky  needles,  m.  p.  73°,  and  gives  an  orange 
coloration  with  sulphuric  acid.  The  phenylhydrazone,  m.  p.  189°,  forms 
a  yellow  mass,  which  reddens  on  exposure  to  air  and  gives  a  green 
coloration  with  sulphuric  acid.  J.  C.  C. 

Formation  of  Oximes.  Ugo  Grassi  {Gazzetta,  1908,  38,  ii, 
32 — 40). — The  formation  of  ^menthoneoxime  from  Z-menthone  and 
free  hydroxylamine  is  accelerated  by  raising  the  temperature  and  also 
by  increasing  the  proportion  of  alcohol  in  the  solution.  In  some  cases, 
the  optical  activity  of  the  solution  diminishes  considerably  instead  of 
increasing,  as  it  should  do  were  the  oxime  formed.  This  cannot  be 
due  to  inversion  of  the  menthone,  since  the  solutions  employed  were 
quite  neutral  to  litmus  and  phenol phthalein,  and  the  proportion  of 
alcohol  present  was  too  small  to  produce  rapid  inversion.  The  author 
therefore  assumes  the  formation  of  an  intermediate  compound,  which 
is  probably  a  simple  additive  compound,  0H'CRR''0*NH2,  analogous 
to  those  formed  by  the  hydrogen  sulphites,  or  by  ammonia  with 
aldehydes,  and  stable  at  low  temperatures.  This  compound  then  passes 
irito  the  oxime  by  a   process    of    dehydration,    which    may    well   be 
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accelerated  by  rise  of  temperature  or  by  alcohol.  Some  of  the  solutions 
of  Z-menthone  and  hydroxylamine  were  found  to  attain  a  final  rotation 
higher  than  that  calculated  for  the  oxime  from  the  values  given  by 
Beckmann  (Abstr.,  1889,  721). 

With  regard  to  the  acceleration  of  the  formation  of  oximes  by 
dehydrating  agents,  it  is  found  that  camphoroxime  is  formed  much 
more  rapidly  in  absolute  alcohol  containing  anhydrous  sodium  sulphate 
than  in  absolute  alcohol  alone. 

The  distribution  of  hydroxylamine  between  two  ketones  has  been 
studied  in  94%  alcohol  at  35°.  Under  these  conditions,  hydroxylamine 
combines  with  acetone  in  preference  to  menthone,  but  acetone  in  large 
excess  is  unable  to  remove  hydroxylamine  from  menthoneoxime,  at 
any  rate  in  neutral  solutions.  Even  oximes,  such  as  that  of  pinacolin, 
which  Stewart's  investigations  (Trans.,  1905,  87,  185,  410)  show  to 
be  the  weakest,  resist  energetically  the  action  of  other  ketones. 

T.  H.  P. 

2' :  4'-Dihydroxyhydrochalkone.  Guido  Bargellini  and  M. 
Marantonio  (Atti  R,  Accad.  Lincei,  1908,  [v],  17,  ii,  119 — 125). — 
2' :  Ai'-Dihydroxyhydrochalkone  [o  :  ^-dihydroxyphenyl  phenylethyl  ketone], 
CH2Ph'CH2*CO'CgH3(OH)2,  prepared  by  the  condensation  of  hydro- 
cinnamic  acid  and  resorcinol  in  presence  of  zinc  chloride,  crystallises 
from  dilute  acetic  acid  in  needles,  m.  p.  88°,  dissolves  in  alkali 
hydroxide  solutions  or  in  concentrated  sulphuric  acid,  giving  pale 
yellow  solutions,  and  in  aqueous  solution  gives  a  yellow  coloration 
with  ferric  chloride.  The  acetyl  derivative  was  obtained  as  a  pale 
yellow  resin  which  could  not  be  purified.  The  monomethyl  ether^ 
CjgHjgOg,  crystallises  from  water  in  white  needles,  m.  p.  74 — 75°,  and 
the  dimethyl  ether,  CjyHjgOg,  from  dilute  acetic  acid  in  long  needles, 
m.  p.  103 — 104°.  The  oxime,  Q^^^^O^,  crystallises  from  benzene  as 
a  white  powder,  m.  p.  171 — 172°.  The  ketone  is  not  attacked  when 
heated  for  several  hours  with  70%  potassium  hydroxide  solution 
(compare  Weisl,  Abstr.,  1905,  i,  904;  Finzi,  Abstr.,  1905,  i,  906). 

2' :  M -Bihydroxychalkone  [o  :  ^-dihydroxyphenyl  styryl  ketone], 
CHPh:CH-CO-C6H3(OH)2, 
prepared  by  the  condensation  of  cinnamic  acid  and  resorcinol  in  pre- 
sence of  zinc  chloride,  crystallises  from  water  in  needles,  m.  p.  1 75°. 

T.  H.  P. 

Coloured  Hydrohalides  of  Unsaturated  Aromatic  Ketones. 
LuiGi  Francesconi  and  G.  Cusmano  {Gazzetta,  1908,  38,  ii,  70 — 97). 
— The  authors  have  pFepared  a  number  of  aromatic  ketones  contain- 
ing various  substituent  groups  and  from  one  to  four  double  Unkings  in 
diiferent  positions  with  respect  to  the  carbonyl  group.  The  ketones 
have  been  subjected  to  the  action  of  dry  hydrogen  chloride,  the  deriv- 
atives obtained  being  unstable  towards  water  (compare  Baeyer  and 
Villiger,  Abstr.,  1901,  i,  659;  1902,  i,  355;  Vorlander  and  Mumme, 
Abstr.,  1903,  i,  495;  Straus  and  Ecker,  Abstr.,  1906,  i,  859). 
Certain  of  the  ketones  containing  three  double  linkings  have  been 
treated  with  bromine,  the  addition  of  which  is  only  partial  in  some 
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cases  and  total  in  others  ;  the  behaviour  of  some  of  these  bromo-deriv- 
atives  towards  hydrogen  chloride  has  been  studied. 

Methylvanillylideneacetone,  CH3*CO*CH:CH-CgH3(OMe)2,  prepared 
by  the  interaction  of  methylvanillin  and  aqueous  acetone  in  presence 
of  sodium  hydroxide  or  by  methylating  vanillylideneacetone,  crystallises 
from  ethyl  acetate  in  yellow  needles,  m.  p.  168°. 

Benzylidenecinnamylideneacetone  (compare  Scholtz,  Abstr.,  1896,  i, 
368)  has  m.  p.  109—110° 

Anisylidenecinnamylideneacetoney 

OMe-CgH^-CHICH-CO-CHICH-CHICHPh, 
separates  from  a  mixture   of  ether  and  ethyl  acetate  in  pale  yellow 
crystals,  m.  p.  138°. 

Piperonylidenecinnamylideneacetone, 

CH2<^>C6H3-CH:CH-CO-CH:CH'CH:CHPh, 

is  deposited  from  ethyl  acetate  in  shining,  pale  yellow  crystals,  m.  p. 
127°. 

Methylvamllylidenecinnamylideneacetone, 

C6H3(OMe)2-CH:CH-CO-CH:CH-CH:CHPh, 
crystallises  from  ether  in  pale  yellow  leaflets,  m.  p.  110°. 
Salicylidenecioinamylideneacetone , 

OH-C6H4-CH:CH-CO-CH:CH-CH:CHPh(?), 
obtained  by  condensing  salicylaldehyde  with  cinnamylideneacetone  in 
presence  of  sodium    hydroxide,  crystallises  from   chloroform   in  pale 
yellow  leaflets,  m.  p.  163°. 

Vanillylidenecinnamylideneacetone^ 

0H-CfiH3(0Me)-CH:CH-C0-CH:CH-CH:CHPh(?), 
obtained  only  in  small  quantity,  is  a  pale  yellow  compound. 
It  would  be  expected  that  ketones  of  the  type 

chr:ch-co-ch:ch-ch:chr 

would  yield  two  dibromides,  CHRBr-CHBr-CO-CHrCH-CHICHR 
and  CHii:CH-CO-CHBr-CH:CH-CHRBr,  and  two  tetrabromides, 
CHRBr-CHBr-CO-CHBr-CH:CH-CHRBrand 

CHR:CH-CO-CHBr-OHBr-CHBr-CHRBr. 
By  the  action  of  two  or  four  atoms  of  bromine  on  anisylidenecin- 
namylideneacetone  or  piperonylidenecinnamylideneacetone,  however, 
only  one  di-  or  tetra-bromide  could  be  isolated.  Like  the  unsaturated 
aromatic  ketones  themselves,  the  dibromides  and  monohydrobromides 
of  ketones  of  the  type  of  dibenzylideneacetone  give  colorations  with 
concentrated  sulphuric  acid,  but  no  coloration  is  given  by  the  coloured 
tetrabromides  or  dihydro bromides.  A  coloration  is  hence  only  ob- 
tained when  an  ethylene  linking  is  present,  and  when  it  is  next  to  the 
double  linking  of  the  carbonyl  group.  From  their  ability  or  inability 
to  give  a  coloration  with  sulphuric  acid,  it  is  therefore  possible  to 
decide  the  constitution  of  the  tetrahalogenated  derivatives,  and,  since 
these,  with  one  exception,  give  no  coloration,  they  must  have  the 
structure  CHRBr-CHBr-OO-CHBr-CHlGH-CHRBr ;  dibromides  of 
either  of  the  constitutions  given  above  would  give  a  coloration  with 
sulphuric  acid,  so  that  in  their  case  the  structure  cannot  be  settled. 

Anisylidenecinnamylideneacetone      dibromide,     CgoH^gOgBrg,     m.    p. 
135 — 136^  (decomp.),  does  not  increase  in  weight  or  become  coloured  in 
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contact  with  dry  hydrogen  chloride,  but  gives  a  peacock-blue  coloration 
with  concentrated  sulphuric  acid.  The  tetrabromide,  OgoH^gOgBr^,  m.  p. 
146 — 147°,  which  gradually  gives  a  violet  coloration  with  sulphuric 
acid,  was  obtained  together  with  another  compound,  m.  p.  131 — 133°, 
the  nature  of  which  was  not  determined.     The  hexahromide^ 

^20^1892^^6' 

separating  from  ether  as  a  white,  microcrystalline  powder,  m.  p.  144°, 
and  gradually  giving  a  violet  coloration  with  sulphuric  acid,  was 
obtained  together  with  a  whitish-violet,  microcrystalline  powder,  m.  p. 
172-5°. 

Fiperonylidenecinnamylideneacetone  dihromide^  CooHjgOgBrg,  separates 
from  chloroform  in  faintly  yellow,  microscopic  crystals,  m.  p. 
149 — 150°,  and  gives  an  intense  coloration  with  sulphuric  acid,  but  is 
not  affected  by  hydrogen  chloride.  The  tetrabromide,  CgoHjgOgBr^, 
m.  p.  147 — 148°,  obtained  as  a  white  powder  becoming  faintly  rose-red 
in  the  light,  gives  no  coloration  with  either  sulphuric  acid  or  hydrogen 
chloride.  The  hexabromide  could  not  be  prepared,  an  unsaturated 
compound  derived  from  the  hexabromide  by  elimination  of  hydrogen 
bromide  being  obtained. 

The  following  hydrochlorides  were  prepared  by  the  action  of  dry 
hydrogen  chloride  on  the  various  ketones.  They  are  all  unstable  in 
presence  of  water,  with  which  they  give  the  original  ketones. 

Benzylideneacetone  hydrochloride,  C^^qHj^OjHCI,  dense  oil ;  the 
dihydrochloride,  C2qH^qO,2HC1,  obtained  by  cooling  with  ice  and  salt, 
forms  a  dense,  reddish-brown  oil. 

Salicylylideneacetone  hydrochloride,  CjqIIjq02,HC1,  is  a  dark  reddish- 
violet  oil ;  the  dihydrochloride,  C^oHjq02,2HC1,  forms  an  orange-yellow 
powder. 

Anisylideneacetone  hydrochloride,  Q-^^^^^^^^^Ql,  is  dark  green,  and 
the  dihydrochloride,  G^^H^^0^,2]^Q\,  an  orange-yellow  powder. 

Vamllylideneacetone  hydrochloride,  CuHjgOgjHCl,  has  a  dark  pea- 
cock-blue colour,  and  decomposes  slowly  in  the  air,  giving  the  ketone. 

Methylvanillylideneacetone  hydrochloride,  CjgHj^OgjHCl,  has  a 
garnet-red  colour. 

Cinnamylideneacetone  hydrochloride,  Cj2Hj20,HCl,  forms  a  semi- 
fluid mass  with  metallic,  yellow  reflection. 

Benzylidenepiperonylideneacetone  hydrochloride,  CjgHj40g,2HCl,  re- 
sembles colcothar  in  appearance. 

Benzylidenecinnamylideneacetone  hydrochloride,  Cj9HjgO,2HCl,  is  a 
peacock-blue  compound,  and  the  free  ketone  dissolves  in  concentrated 
sulphuric  acid,  giving  a  cochineal-red  solution. 

Anisylidenecinnamylideneacetone  dissolves  in  concentrated  sulphuric 
acid,  giving  an  intense  peacock-blue  coloration,  and  forms  two  hydro- 
chlorides :  the  dihydrochloride,  C2QHjg02,2HCl,  which  is  a  green  powder 
with  metallic  lustre,  and  the  trihydrochloride,  CgoHjgOgjSHCl,  which  is 
dark  grey. 

Piperonylidenecinnamylideneacetone  forms  a  dark  violet  solution  in 
sulphuric  acid,  and  yields  the  hydrochloride,  02oHjg03,2HCl,  m.  p.  97° 
(decomp.),  which  is  a  green  powder  with  metallic  lustre. 

The  following  general  conclusions  are  drawn  from  the  results  obtained 
by  the  authors  and  by  Vorlander  and  Mumme  iloc.  cit.). 
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With  ketones  of  the  types  CHRICH-CO-K,  CHR:CH-CH:CH-C0-R, 

chk:ch-co-ch:chr,  chk:ch-ch:ch-oo-ch:chr, 
chr:ch-ch:ch-co-ch:ch-ch:chr, 

where  R  represents  a  substituted  aryloralkyl  residue,  the  number  of  mols. 
of  hydrogen  chloride  added  at  the  ordinary  temperature  is,  in  general, 
the  same  as  the  number  of  double  linkings  in  the  a/3-position.  But  the 
reaction  is  influenced  by  the  substituent  groups  of  the  ketone  molecule. 

If,  in  dibenzylideneacetone,  which  unites  readily  and  in  definite 
molecular  proportions  with  hydrogen  chloride,  the  two  hydrogen  atoms 
combined  with  the  carbon  atom  adjacent  to  the  carbonyl  group  are 
replaced  by  methyl  groups,  no  definite  addition  of  hydrogen  chloride 
occurs  either  at  the  ordinary  temperature  or  at  0°.  The  introduction 
of  methoxyl  groups  into  the  ketone  molecule  also  favours  the  combina- 
tion with  hydrogen  chloride.  The  substituent  groups  also  influence 
the  colour  of  the  hydrochlorides,  which,  with  colourless  ketones,  are 
yellow  ;  with  yellow  ketones  containing  one  double  linking  and  of  the 
type  of  benzylideneacetone,  red,  and  with  ketones  containing  two  or 
three  double  linkings,  green. 

The  formation  of  two  series  of  compounds,  one  stable  and  colourless 
and  the  other  unstable  and  coloured,  by  the  action  of  halogen  hydracids 
on  unsaturated  aromatic  ketones  cannot  be  explained  either  by  a 
difference  in  the  positions  assumed  by  the  atoms  in  the  molecule  or  by 
a  different  spacial  arrangement  of  the  atoms.  The  colourless,  stable 
derivatives  behave  like  additive  halogen  compounds,  and  are  formed 
according  to  Thiele's  law  (Abstr.,  1899,  i,  554),  the  application  of 
which  to  ketones  of  the  types  under  consideration  shows  that,  if  the 
addition  of  the  hydracid  is  effected  successively,  it  can  only  result  in 
the  formation  of  derivatives  with  one  mol.  of  the  acid  for  ketones  with 
only  one  double  linking  and  of  derivatives  with  two  mols.  of  acid  in 
the  case  of  ketones  with  two  double  linkings.  The  unstable,  coloured 
additive  derivatives  are  formed  by  the  engaging  of  the  partial  valencies 
due  to  the  double  linking,  without  any  movement  of  the  latter,  thus  : 

O 
CI 

H 

These  compounds  hence  represent  the  first  phase  of  the  reaction  of 
addition  of  the  halogen  hydracids.  T.  H.  P. 

Kawa  Boot  [of  Piper  methysticum].  E.  Winzheimer  {Arch. 
Fharm.,  1908,  246,  338— 365).— Besides  confirming  and  extending 
the  results  of  Pomeranz,  the  author  has  mainly  investigated  the 
constitution  of  yangonin.  The  root  contains  :  resins,  5-3%  (of  which 
23%  acids,  77%  esters);  methysticin,  030%;  i/^-methysticin,  0-268%; 
yangonin,  0*184% ;  an  alkaloid,  0-022%  ;  two  glucosides,  0-69% ;  an 
amorphous  acid,  insoluble  in  water,  0-7 — 0-8%,  and  sugar.  Methy- 
sticin has  the  constitution  assigned  to  it  by  Pomeranz  ; 

CHglOglCgHg-CHICH-CHICH-CO-CHg-COgMe, 
or  a  very  similar  one,  since  methysticol,  obtained  from  it,  is  now  proved 
to  be  identical  with  piperonyleneacetone, 

CH-0-aH,-CH:CH-CH:CH-CO-CH„ 
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previously  synthesised  by  Scholtz.  The  phenylfiydrazoiie  of  methysticol 
melts  at  152 — 152'5°;  the  ^-hromophenylhydrazone  at  162 — 163°;  the 
semicarbazone  at  199 — 199"5° ;  benzylidenemethysticol,  CgoH^gO^,  at 
110 — 111°;  its  phenylhydrazone  at  187*5 — 188°  snad  piperonylidene- 
methysticol  at  195 — 195 '5°.  ifz-Methysticin  is,  like  inethysticin,  an 
ester  of  methystic  acid;  pale  yellow  leaflets,  m.  p.  113 — 114°;  the 
analytical  results  are  doubtful. 

Yangonin  (I)  has  the  composition  CjgH^^O^  (and  not  Ci^HjgOg,  or 
CjQHgOg,  as  previously  supposed).  It  contains  two  methoxyl  groups, 
and  appears  to  be  a  lactone  ;  potassium  hydroxide  transforms  it  into 
yangonic  acid  (II),  needles,  m.  p.  126 — 126 '5°.  At  its  melting  point, 
or  in  boiling  alcohol,  this  acid  loses  carbon  dioxide,  being  converted 
into  yangonol  (III),  yellow  leaflets,  m.  p.  92 — 92*5°  When  yangonic 
acid  is  heated  with  acetic  anhydride,  acetylyangonic  acid  (IV),  m.  p. 
230°,  and  acetylyangonic  lactone  (V),  m.  p.  131 — 132°,  are  formed. 

(I.)  (II.)  (III.) 

^^%r   H  ^^^^H  OMe  CO  OMe 

0Ac>^i2^«<0H  OAc>^^2^«<6  OBz>^i2Ho-OH. 

(IV.)  (V.)  (VI.) 

Yangonol  forms  a  monobenzoyl  derivative  (VI),  yellow  plates,  m.  p. 
103°.  On  fusion  with  potassium  hydroxide,  yangonin  yields  a  small 
quantity  of  a  crystalline  acid^  m.  p.  210 — 211°,  free  from  methoxyl 
and  probably  having  the  composition  CuHjoOg.  It  is  regarded  as  being 
derived  from  yangonic  acid  (like  benzoic  from  cinnamic  acid)  by  the 
elimination  of  -CHICH-;  if  this  is  so,  the  formula  for  yangonin  may  be 

OlVTe  CIT'PTT 

further  resolved  into  q^q>^io^6<q-11^q  ^'  B. 

Binuclear  Quinones  as  Chromogens.  Herman  Decker 
(Annalen,  1908,  362,  320— 324).— Of  the  six  formulje  below,  only 
I,  III,  and  VI  can  form  indigoid  dyes  according  to  Fried  lander's  view 
of  these  substances. 

0 

^\/\      ^\7\   ^\/\  ^\/\ 

I        II        Iq   I        II       II    I       II        I -I        1^        I 

I    II    II    11-11 

6 

(I.)  (II.)  (III.) 


0 

lo 

II       lo 

II   II 

II      P 

o 

(IV.) 

o 

(V.) 

(VI.) 

Nevertheless,  two  strongly  coloured  derivatives  of  (II)  have  now 
been  obtained  (see  following  abstract),  and  the  strong  dye,  cedriret,  is  a 
derivative  of  (IV).  The  author  proposes  therefore  to  group  all  such 
substances   under   the   name   of    **  binuclear  quinonoid    dyes."      The 
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meaning  of  the  term  quinonoid  must  be  widened  to  include 
substances    in   which    a    group,    -S-,    -0~,    -NH-,    or    -CHg-,   is 

A  A 

substituted    for   -CIC-,    as    also    those    in    which    the     quinonoid 

oxygen  atom  is  displaced  by  a  bivalent  imine  or  hydrocarbon  group. 
The  binuclear  quinonoid  dyes  fall  then  into  place  between  the 
quinonoid  and  the  triphenylmethane  dyes.  In  this  new  group,  the  dye 
and  leuco-compounds  form  two  reciprocal  systems  of  conjugated  double 
linkings.  G.  Y. 

Formation  of  Naphthol  Derivatives  from  Papaverine  and 

the  Binuclear  Quinones  of  the  Naphthalene  Series.     Herman 

Decker    (Annalen,    1908,   362,    305— 319).— Decker   and  Dunant's 

yv     yv         yv  suggestion   that   the  phenolic  compound, 

OMej^  ^/    N     /  NOMe     m.    p.    180°,    formed    by   the    action    of 

OMel     Jk      J — I      JOMe     alkalis  on  papa verinium  methyl  haloids,  has 

\/    N^     ^^  the  annexed  constitution  (this  vol.,  i,  204) 

is  now  confirmed,  and  the  mechanism  of 

the  reaction  by  which  it  is  formed  is  discussed. 

6  :7-Dimethoxy-2-mjo-dimethoxyphenyl-a-naphthol  gives  a  light 
green  coloration  with  sulphuric  acid,  becoming  violet  when  heated, 
forms  crystalline  alkali  salts,  and  couples  with  a-diazonaphthalenes, 
forming  insoluble,  brownish-red  azo-dyes.     The  pentamethoxy -comiponndj 

CioH4(OMe)3-C6H3(OMe)2,  formed  by  the 

action  of  methyl  sulphate  and    alkali  on 

Q]yjgX\X\     X^OMe     ^^^  naphthol,  crystallises  in  white  leaflets, 

QjyjJ        I        I I        loMe     ^*  P'  -^^^ — 163°,  and  sublimes  unchanged. 

The  blue  dye,  formed  together  with  tetra- 

/\/\     /Xnivr       niethoxyphenylnaphthol  by  the  action  of 

nM  I        I        I     I        \r\\f     alkalis  on  papaverinium  methyl  haloids  in 

OMe\      /v      •     V    ^OMe     presence  of  air,  or  by  the  action  of  air 

on  the  impure  naphthol  containing 
veratraldehyde,  but  not  on  the  pure 
naphthol  or  by  the  action  of  oxidising  agents  on  the  naphthol 
in  alkaline  or  acid  solution,  is  considered  to  have  the  annexed 
constitution.  It  is  obtained  as  a  dark  blue,  glistening  mass  re- 
sembling indigotin,  m.  p.  225 — 235°,  gives  a  green 
coloration  with  concentrated  sulphuric  acid,  is  de- 
colorised by  hot  concentrated  or  alcoholic  potassium 
hydroxide,  and  again  forms  the  naphthol  when  treated 
with  reducing  agents. 

When  boiled  with  alcoholic  potassium  hydroxide  in 
an  atmosphere  of  hydrogen  in  a  reflux  apparatus, 
l-phenyK«oquinolinium  methiodide  evolves  methyl- 
amine  and  yields  2-phenyl-a-7iapht/iol,  which  is  obtained 
as  a  resinous  mass,  gives  the  phenol  reaction  with  diazo- 
Bolutions,  forms  a  methyl  and  a  crystalline  acetyl  derivative,  and  on 
oxidation  yields  a  violet  dye,  m.  p.  about  220°,  annexed  constitution. 
This  forms  a  bluish-red  solution  in  alcohol,  or  a  violet-red  in  benzene 
or  chloroform.  G.  Y. 
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The  Replacement  of  a  Sulphonic  Group  by  Hydroxyl  in 
Anthraquinone-a-sulphonio  Acid  and  its  Derivatives.  Farben- 
FABRiKEN  voKM.  Friedr.  Bayer  &  Co.  (D.R.-P.  197649). — It  has  been 
found  that  by  heating  anthraquinone-a-sulphonic  acid  and  its  more  highly 
sulphonated  derivatives  with  aqueous  sodium  carbonate  at  190 — 200°, 
the  sulphonyl  groups  in  a-positions  are  replaced  by  hydroxyl.  Anthra- 
quinone-1  : 5-  and  -1  :  8-disulphonic  acids  yield  respectively  anthrarufin 
and  chrysazin,  with  small  quantities  of  l-hydroxyanthraquinone-5-  and 
-8-sulphonic  acids  as  intermediate  products.  Anthraquinone-a-sulphonic 
acid  itself  furnishes  erythrohydroxyanthraquinone.  G.  T.  M. 

Preparation  of  Hydroxyanthrarufin  and  Hydroxychrysazin. 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.E,.-P.  196980). — 
1:2: 5-Trihydroxyanthraquinone  is  readily  obtained  by  heating 
anthrarufin  with  a  mixture  of  sodium  and  potassium  hydroxides  in  the 
presence  of  water  and  sodium  nitrate.  The  employment  of  the 
mixture  of  alkali  hydroxides  gives  a  much  better  result,  the  oxidation 
to  the  trihydroxy-derivative  being  complete  and  without  production  of 
1  :  2  :  5  : 6-tetrahydroxyanthraquinone.  G.  T.  M. 

Preparation  of  1:5-  and  1  : 8-Hydroxyanthraquinonesul- 
phonic  Acids.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.R.-P.  197607). — When  heated  with  a  mixture  of  calcium  hydroxide 
and  water  at  140 — 150°,  1  :  5-  and  -1 : 8-anthraquinonedisulphonic  acids 
are  readily  converted  into  l-hydroxyanthraquinone-5-  and  -8-sulphonic 
acids^  which  are  obtained  in  the  form  of  their  sodium  salts.    G.  T.  M. 

Preparation  of  Hydroxyanthrarufl[n  and  Hydroxychrysazin. 
Farbwerke  vorm.  Meister,  Lucius  &  Brijning  (D  E,.-P.  195028). — 
1:2:  b-Trihydroxyanthraquinone  {}iydroxyanthraruJin\  m.  p.  273 — 274°, 
triacetyl  derivative,  m.  p.  228°,  was  obtained  by  fusing  anthrarufin  with 
sodium  nitrate  and  aqueous  sodium  hydroxide  at  180 — 185°.  1:2:8- 
Trihydroxyanthraquinone  {Jiydroxychrysazin),  orange  needles,  m.  p.  230°, 
triacetyl  derivative,  m.  p.  219°,  was  obtained  under  similar  conditions 
from  chrysazin.  G.  T.  M. 

Preparation  of  Complex  Dianthraquinonyldiaminoanthra- 
quinones.  Badische  Anilin  und  Soda-Fabrik  (D.E.-P.  197554. 
Compare  this  vol.,  i,  456). — Complex  anthracene  colouring  matters 
suitable  for  vat-dyeing  are  produced  by  condensing  the  amino-  and 
diamino-anthraquinones  with  /3/3-dihalogenated  anthraquinones  con- 
taining the  two  halogen  atoms  in  different  rings. 

Di-1' -anthraquinonyl-2  : 6-diaminoanthraquinone     is     obtained     by 

condensing  2  :  6-dichloro- 


V 

I 


anthraijuinone     and      1- 
aminoanthraquinone  with 


CO    CO  yv  yv  y — — V      anhydrous  sodium  acetate 

) 1  /  N-CO-j^  N-NH<^  N  and  cuprous   chloride    in 

/  ^NH-i       J-CO-l       ]  \, r     boilinor  nitrobenzene. 


CO    CO  Similar     compounds    are 


I 

<z> 


produced  from  2  :  7-di- 
bromoanthraquinone  and 
1  -  aminoanthraquinone, 
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and  2  :  6-dichloroanthraquinone  and  1  :  5-diaminoanthraquinone  ',  they 
dissolve  in  concentrated  sulphuric  acid  to  green  solutions,  and 
furnish  yellow  or  brownish-red  leuco-derivatives  in  the  hyposulphite 
vat.  G.  T.  M. 

Preparation  of  ;?-Dibromoanthrarufln-  and  Dibromochrysazin- 
disulphonic  Acids.  Farbenfabuiken  vorm.  Friedr.  Bayer  &  Co. 
(D.R.-P.  197082).— The  sodium  hydrogen  salts  of  anthrarufindi- 
sulphonic  and  chrysazindisul phonic  acids  when  treated  with  bromine 
in  aqueous  solution  furnish  the  corresponding  salt  of  dibromoanthra- 
rufindisulphonic  and  dibromochrysazindisulphonic  acids,  which  have 
respectively  the  formulae  : 

Br  OH  OH  OH 


C0-/\S03H  HS03/\-CO-/Ns03H 

^y-co-IJ  kXy       ' 

OH  Br  Br  Br 


These  products  are  yellow,  crystalline  salts  moderately  soluble  in 
water.  G.  T.  M. 

Preparation  of  Phenanthroanthraquinone.  Farbwerke  vorm. 
Meister,  Lucius  &  Bruning  (D.R.-P.  194328). — Phenanthroanthra- 
quinone, yellow  needles,  m.  p.  234°  is  obtained  by  heating  equal  parts 
of  phenanthrylbenzoyl-o-carboxylic  acid  and  phosphoric  oxide  at  150° 
until  the  product  is  no  longer  soluble  in  aqueous  alkalis.  The  crude 
quinone  is  dissolved  in  the  form  of  its  dihydro-derivative  by  alkaline 
hyposulphite  and  re-precipitated  from  this  solution  by  aerial  oxidation. 

G.  T.  M. 

Preparation       of      Diaminoanthrarufindisulphonio      Acid. 

Farbenfabriken    vorm.  Friedr.  Bayer   &    Co.  (D.R.-P.  195139). — 

NH  OH  Diaminoanthrarufindisulphonic  acid,  blue 

/v    2  yv  needles,   is   readily  obtained  by  stirring 

/     j-CO-i^     jSOgH     together  sodium  jo-dibromoanthrarufindi- 

HSO3I       J-CO-1       J  sulphonate,  aqueous  ammonia  (20%),  and 

(VH  NTT  ^    small    amount    of    copper   powder   at 

2  30 — 40°.        Other     halogenated     anthra- 

quinonesulphonic  acids  behave  in  a  similar  manner.  G.  T.  M. 

Condensation  of  Quinizarin  with  Aromatic  Amines.  Eugene 
Grandmougin  {Chem.  Zentr.,  1908,  i,  2178 — 2179 ;  from  Hev.  Gen.  Mat. 
color,  1908,  12,  37 — 39). — Quinizarin  is  readily  1  educed  to  leuco- 
quinizarin  by  moistening  it  with  alcohol,  dissolving  in  very  dilute 
sodium  hydroxide  solution,  and  treating  with  sodium  hydrogen  sulphite 
at  the  boiling  temperature.  It  crystallises  in  yellow  to  orange 
needles,  m.  p.  155°. 

1  :  o-Toluidino-^-hydroxyanthraquinone, 

r  TT  <r^^^P  TT  <r^^ 
is   prepared  by  heating  leucoquinizarin   with  o-toluidine  and  acetic 
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acid  to  120 — 125°;  dark  violet  crystals,  m.  p.  166°.     The  acetate  is  a 
violet-black,  crystalline  substance,  m.  p.  149°. 
1  :  Ai-Di-o-toluidinoanthraquinone, 

^6«4\cO'^^6*=^2\NH-C^H4Me' 
is  obtained  by  heating  leucoquinizarin  with  o-toluidine,  acetic  acid,  and 
anhydrous  boric  acid ;  it  crystallises  in  small,  dark  brown  needles, 
m.  p.  223°.  The  di-m-toluidine  derivative  of  quinizarin,  prepared  in 
a  similar  manner,  crystallises  in  small,  dark  blue  needles,  m.  p.  183°, 
and  the  di-diethyl-^-phenylenediamine  derivative,  Cg^HggOgN^,  nearly 
black  needles,  m.  p.  234—235°.  The  mono-^-toluidine  derivative  is 
violet-black,  ra.  p.  183°;  di--p'toluid{ne  derivative,  m.  p.  218°. 

J.  V.  E. 

Preparation  of  Alkyl  Camphorates.  J.  D.  Riedel  (D.R.-P. 
196152.  Compare  this  vol.,  i,  352). — Inactive  camphoric  acid,  like  its 
dextrorotatory  constituent,  reacts  in  alkaline  solution  either  with 
methyl  sulphate  or  the  alkyl  arylsulphonates  to  furnish  its  normal 
esters.  Methyl  d\-camphorate,  colourless  oil,  D  1*073/22°,  and  b.  p. 
145 — 147°/20  mm.,  is  thus  obtained  by  adding  alternately  potassium 
hydroxide  and  methyl  sulphate  to  an  aqueous  solution  of  potassium 
c?^- camphor  ate.  G.  T.  M. 

Preparation  of  woBornyl  Esters  of  the  Fatty  Acids  from 
Pinene  Hydrochloride  or  Hydrobromide.  Chemische  Fabrik 
VON  Heyden  Akt.-Ges.  (D.R.-P.  196017.  Compare  this  vol.,  i,  351). 
— isoBornyl  esters  of  the  fatty  acids  are  produced  by  heating  together 
pinene  hydrochloride  or  hydrobromide,  the  requisite  mineral  acid,  and 
a  zinc  salt  of  some  acid,  other  than  a  halide  or  an  oxidising  agent. 
Thus  tsobornyl  formate  is  derived  from  pinene  hydrochloride,  formic 
acid,  and  anhydrous  zinc  sulphate.  isoBornyl  acetate  is  produced  by 
the  interaction  of  pinene  hydrochloride,  acetic  acid,  and  zinc  jo-toluene- 
sulphonate.  G.  T.  M. 

Preparation  of  the  isoBornyl  Esters  of  Fatty  Acids  from 
Pinene  Hydrochloride  or  Hydrobromide.  Chemische  Fabrik 
VON  Heyden  Akt.-Ges.  (D.R.-P.  194767.  Compare  this  vol.,  i,  351). 
— Although  zinc  chloride  and  other  metallic  salts,  such  as  cobalt  or 
cuprous  chloride,  when  heated  separately  with  pinene  hydrochloride 
and  glacial  acetic  acid,  give  rise  only  to  small  yields  of  tsobornyl 
acetate,  yet  when  a  mixture  of  the  zinc  salt  and  that  of  another  heavy 
metal  is  employed,  a  good  yield  of  the  required  ester  is  obtained. 

Thus  good  yields  of  isobornyl  acetate  are  obtained  by  boiling  a 
mixture  of  pinene  hydrochloride,  glacial  acetic  acid,  and  zinc  chloride 
with  cuprous,  cupric,  ferrous,  aluminium,  cadmium,  cobalt,  or  nickel 
chloride.  isoBornyl  formate  results  in  a  similar  manner  from  pinene 
hydrochloride,  formic  acid,  manganous  chloride,  and  zinc  chloride. 

G.  T.  M. 

Terpenes  and  Ethereal  Oils.  XGIV.  The  Fenchone  Series. 
Otto  Wallach  [with  Paul  7ivck]  {Annalen,  1908,  362,  174—200. 
Compare  Wallach,  this  vol.,  i,  429  ;  Abstr.,  1898,  i,  486  ;  1899,  i,  65  ; 
1901,  i,  331 ;    1907,   i,    541).— The  oxidation  of   f^^fenchene   by   an 
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aqueous  alkaline  solution  of  potassium  permanganate  has  been  re- 
investigated, and  the  results  obtained  previously  (Abstr.,  1899,  i,  65) 
confirmed.  The  hydrocarbon  is  exceedingly  stable  towards  this 
oxidising  agent,  yielding  rf^hydroxyfenchenic  acid,  m.  p.  154°,  and 
ajoocamphoric  acid.  c^MIydroxyfenchenic  acid  is  oxidised  by  lead 
peroxide  and  sulphuric  acid  to  fenchocamphorone,  which  latter  is 
converted  by  alkaline  potassium  permanganate  into  a/jocamphoric  acid. 
Assuming  a/5ocamphoric  acid  to  have  the  generally  accepted  formula  (I), 
then  c?Z-hydroxyfenchenic  acid  and  fenchocamphorone  must  be  repre- 
sented by  formulae  (II)  and  (HI)  respectively : 

CH2-CH(C02H).  /C(OH)(C02H)-CH2v 

(I.)    I  >CMe2  (11.)  CHf- CMe2 -^CH, 

OH2-CH(C02H)/  \CH2 OR/ 

/C0-CH2\ 
(III.)  CH^— CMe^— ^CH. 
\CH2-CH2/ 
The    conclusion   might  also   be   drawn   that   c^^fenchene   has    the 
Cllg'  yH    C.CHg 
structural  formula    I        CMe2  ,  but  the  great  stability  of  the 

CHg-CH-CHg 

hydrocarbon  towards  permanganate  is  not  in  agreement  with  this 
formula. 

The  cZZ-fenchene  used  in  this  investigation  was  obtained  by  adding 
sodium  nitrite  and  acetic  acid  to  an  aqueous  solution  of  fenchylamine 
hydrochloride.  An  oil,  b.  p.  175 — 178°,  was  obtained  together  with 
the  fenchene,  and  was  found  on  investigation  to  be  a  mixture  of 
c?-limonene,  cineole,  and  dipentene ;  the  latter  substance  was  probably 
formed  as  a  secondary  product  from  either  the  J-limonene  or  cineole. 
It  is  possible,  by  assuming  <i^fenchene  to  have  the  structural  formula 
xCH2*CIl2\ 

CH;— — CMe., yQ.  ^  to  represent  the  formation  of  c?-limonene 

\CH2-CH/__\CH2 
and  cineole  by  alternate  processes  of  hydrolysis  and  dehydration. 

The  *' wofenchene  "  obtained  by  Bertram  and  Helle  (Abstr.,  1900, 
i,  398)  from  ^sofenchyl  alcohol  is  shown  to  be  identical  with  dd-fen- 
chene  obtained  from  fenchyl  alcohol  (compare  Wallach,  Abstr.,  1899, 
i,  65). 

isoFenchone,  derived  from  tsofenchyl  alcohol,  is  oxidised  by  per- 
manganate to  an  acid,  C^qIIj^O^,  which,  since  it  is  isomeric  with 
camphoric   acid,  is   named   isofenchocamphoric  acid.     It  is  therefore 

.CH2-C0V 
evident  that  tsofenchone  must  contain  the  grouping  C^^ C yC ; 

\c — c/ 

further,  since  fenchone  and  isofenchone  behave  so  differently  on 
oxidation,  they  must  have  widely  different  constitutions.  Neither 
the  author's  fenchone  formula  (I)  nor  Semmler's  formula  (II)  is  to  be 
regarded  as  firmly  established  : 

/CHMe  -COx  /CMeg-COx 

(T.)  CH^ CMe,      )CH  (II.)   CH(-— CHg— )CMe. 

\CH2-CH2/  XCHa-CHa/ 
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dl-Venchene,  prepared  from  fenchylamine,  is  the  purest  as  yet 
obtained  ;  it  has  b.  p.  156—157°,  D^g  0'869,  n^^  1-4724,  and 
tto  -  32-2°  (in  1-dcm.  tube).  The  dibromide,  CioH^gBrg,  prepared 
by  acting  on  the  hydrocarbon  with  bromine  in  acetic  acid,  forms 
colourless  crystals,  m.  p.  87 — 88°,  [ajo  +  42 '83°  (in  ethyl  acetate). 

(/Z-Hydroxyfenchenic  acid  is  now  found  to  have  m.  p.  154°, 
[a]ij^  -  62-98°  (in  ether). 

isoFenchone  readily  forms  a  semicarhazone,  Cj^H^gONg,  which 
crystallises  in  needles,  m.  p.  221—222°,  [a^^  -  8*27°  (iii  methyl 
alcohol).  Bromoi&ofenchone,  OjoH^gOBr,  is  readily  formed  by  the 
action  of  bromine  on  isofenchone  at  the  ordinary  temperature ;  it 
forms  colourless  crystals,  m.  p.  56 — 57°,  [ajo  -  164-1°  (in  ethyl 
alcohol). 

ISO Fenchocamphoric  acid,  CjoHjgO^,  obtained  by  oxidising  tsofenchone 
or  wofenchyl  alcohol  with  an  aqueous  alkaline  solution  of  potassium 
permanganate,  has  m.  p.  158 — 159°,  \aY^  -12-75°  (in  ether);  the 
silver  salt,  G-^^^fi^Kg^,  was  prepared  and  analysed. 

The  following  derivatives  of  ^fenchone  were  prepared  ;  they  melt  at 
the  same  temperatures  as  the  corresponding  c^-fenchone  derivatives ; 
the  values  in  brackets  are  the  m.  p.'s  of  the  racemic  compounds  :  iso- 
fenchyl  'phenylcarhamate^  m.  p.  107°  (94°) ;  i&ofenchone  semicarhazone, 
m.  p.  221—222°  (223—224°);  hofenchoneoxime,  m.  p.  82°  (133°); 
bromoisofenchone,  m.  p.  56 — 57°  (46 — 47°) ;  iaofenckocamphoric  acid, 
m.  p.  158—159°  (174—175°).  W.  H.  G. 

Terpenes  and  Ethereal  Oils.  XOV.  Alcohols  of  the 
Terpinene  Series  (Terpinenols).  Otto  Wallach  (Annalen,  1908, 
362,  261 — 284.  Compare  this  vol.,  i,  429). — I.  Degradation  Products 
of  Terpinene-i-ol  (A^-MentheneA-ol).  [With  Fritz  Meister.] — It  was 
shown  previously  (Abstr.,  1907,  i,  943)  that,  on  oxidation  with 
alkaline  permanganate,  trihydroxyterpane  yields  an  optically  active 
acid,  m.  p.  205 — 206°,  and  an  optically  inactive  isomeric  acid.  m.  p. 
188 — 189°.  It  is  found  now  that,  when  heated  with  permanganate 
and  dilute  sulphuric  acid  at  60 — 70°,  both  acids  yield  dimethyl- 
acetonylacetone,  and  must  therefore  have  the  constitution  (IV). 
The  oxidation  of  the  trihydroxyterpane  (I)  is  considered  to  lead  in  the 
first  place  to  the  formation  of  a  dihydroxyketone  (II),  which  changes 
in  the  alkaline  solution  into  the  enolic  form  (III),  and  then  undergoes 
further  oxidation  with  resolution  of  the  ring  between  the  carbon  atoms 
2  and  3.  Such  a  reaction  may  take  place  also  in  other  cases,  and  may 
explain  the  difference  in  the  oxidation  products  sometimes  obtained 
on  resolution  of  cyclic  compounds  with  permanganate  and  with 
chromic  acid  :  * 

Me     OH  Me    OH  Me     OH  Me     OH 

\/ 


H  /    )0H  H  /    NCO.H. 

~~^  H  I       I'h        ^   H  I      /COoH 


Pr^  OH  Pr^  OH 

(III.)  (IV.) 
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The  gemicarbazone  of  dimethylacetonylacetone  (Posnrr,  Abstr., 
1902,  i,  82)  is  considered  to  have  the  constitution 

it  does  not  yield  the  ketone  when  heated  with  10%  sulphuric  acid,  is 
resinified  by  boiling  with  strong  acids,  and  when  heated  alone  evolves 
vapours  giving  the  pyrolle  reaction. 

The  dilactones  of  the  isomeric  acids   must  have   the    constitution 

/O COv. 

CMev" — CO-0 /CPr^,  and  are  formed  from  two  six-atom,  hetero- 

cyclic  nuclei  (compare  Le  Sueur,  Trans.,  1907,  93,  716). 

TI.  Synthesis  of  aa-Dihydroxy-a-methyl-a-isopropyladipic  Acid. 
[With  Fritz  Meister.] — With  the  object  of  confirming  the  constitu- 
tion ascribed  to  the  isomeric  acids  obtained  by  oxidation  of  trihydroxy- 
terpane,  dimethylacetonylacetone  was  treated  with  potassium  cyanide 
and  hydrochloric  acid  at  0°,  and  subsequently  on  the  water-bath  ;  on 
distillation  with  steam,  the  product  yielded  the  dilactone,  m.  p. 
72 — 73°,  which  on  hydrolysis  with  boiling  alkali  was  converted  into 
the  optically  inactive  acid,  m.  p.  188 — 189°. 

III.  Terpinene-l-ol  [/\^-p-Menthene-l-ol]  and  its  Degradation  Products. 
[With  Fritz  Meister.] — The  unsaturated  alcohol,  CjoH^i^'OH,  b.  p. 
208 — 210°,  obtained  from  the  fractions  of  commercial  terpineol 
boiling  at  low  temperatures  cannot  be,  as  was  thought  (loc.  cit.), 
identical  with  terpinene-4-ol,  as  the  trihydroxyterpane,  m.  p.  120°, 
obtained  from  it  yields  when  heated  with  acids,  not  carvenone,  but 
a  ketone  with  an  odour  of  menthone.  The  alcohol  is  now  considered 
to  be  terpinene-l-ol  (V).  This,  on  oxidation,  must  yield  1  : 3  : 4-tri- 
hydroxyterpane  (VI),  which,  on  further  oxidation,  should  be  converted 
by  way  of  the  enolic  form  (VII)  into  aa'-dihydroxy-a-methyl-a'-isopropyl- 
adipic  acid  (IV).  The  identity  of  the  acid  thus  obtained  has  been 
confirmed  by  its  conversion  into  the  dilactone,  m.  p.  72°,  and  into 
dimethylacetonylacetone. 

Me     OH  Me     OH  Me     OH 


H  /    \H,        -^         H ./    \H2  -->        H  /    >,H    . 

H I    Jh  h  I     Jh-oh  h  I     ton 


Pr^    OH  Pr^    OH 

(V.)  (VI.)  (VII.) 

The  ketone  {X^'Tnenthenone)^  CMe'^pTj-  .pTx  ^CHPr^,  formed  from 

1:3:  4-trihydroxyterpane,  has  b.  p.  235-^237^  D^^  0*9375,  <  1-4875, 
and  forms  a  sparingly  soluble  semicarbazone,  m.  p.  224 — 226°,  which 
yields  the  ketone  again  when  heated  with  sulphuric  acid.  When 
treated  with  sodium  in  ethereal  solution,  the  ketone  yields  a  pinacone 
and  an  alcohol,  which  is  oxidised  by  chromic  acid,  forming  i-menthone. 
The  semicarbazone  of  this  has  m.  p.  210 — 212°.  A  comparison  of  the 
physical    properties    of    A^-menthenone    with    those    of    carvenone, 
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carvotanacetone,  A*-menthenone,  and  Callenbach's  menthenone  (see 
Rabe  and  E-ahm,  Abstr.,  1904,  i,  757;  Merling,  Abstr.,  1905,  i,  349), 
shows  that  the  new  ketone  most  closely  resembles  carvenone. 

A^-Menthenone,  purified  by  conversion  into  its  oxime  and  liberation 
by  means  of  sulphuric  acid,  has  b.  p.  213°,  D^i  0'918,  <  1*4720;  the 
semicarbazone  has  m.  p.  142°;  the  dibromide,  CjoHjgOBrg,  m.  p.  36°« 
On  reduction,  menthenone  yields  a  mixture  of  stereoisomeric  menthols, 
including  i-menthol,  which  forms  a  semicarbazone,  m.  p.  212°. 

lY.  Synthesis  of  the  Two  Tertiary  Alcohols  of  the  Terpinene  Series ^ 
Terpinene-i-ol  (A^-MentheneA-ol)  and  Terpinene-l-ol  {A^-Menthene- 
l-ol). — The  formation  of  terpinene-4-ol  from  sabinene  hydrate  was 
described  previously  (this  vol.,  i,  430).  The  crystalline  sabinene 
hydrate,  formed  by  the  action  of  magnesium  methyl  iodide  on 
sabina  ketone,  has  [ajo  +53*67°,  and  when  shaken  with  sulphuric  acid 
yields  terpinene-4-ol,  which  has  [aj^  +10"53°,  and  is  identical  with 
the  terpinenol  from  cardamom  and  majorana  oils,  but  may  contain 
small  amounts  of  the  inactive  alcohol. 

[With  Richard  Heyer.] — Terpinene-l-ol  (XI)  is  prepared  from 
sabinaketone  (YIII)  by  conversion  of  this  by  way  of  its  hydrochloride 
(IX)  into  A^-isopropylhexenone  (X)  and  treatment  of  the  product 
with  magnesium  methyl  iodide.  A^-tsoPropylhexenone  has  b.  p. 
95— 9G°/12  mm.,  D^  0*944,  <  1-4817.  Terpinene-l-ol  has  b.  p. 
92— 97°/14  mm.,  D^  0-9210,  <  1-4778,  and  loses  water  when  dis- 
tilled under  the  ordinary  pressure,  forming  phellandrene.  The 
ethylene  linking  undergoes  transmigration  during  the  decomposition 
of  the  terpinenol,  or  A^-wopropylhexenone  isomerises  to  A^-isopropyl- 
hexenone  during  the  Grig^nard  reaction,  in  which  case  the  resulting 
alcohol  must  be  phellandrene  hydrate  (XII).  As  on  oxidation  the 
synthetic  alcohol  yields  1:3:  4-trihydroxyterpane,  it  must  contain  at 
least  considerable  quantities  of  terpinene-l-ol. 

Me    OH  Me    OH 

0  0  0 


I        I 


Pr/3       .        /\  Pr^  PrP  Pr^ 

Pr/3  01 

(VIII.)  (IX.)  (X.)  (XL)  ^        (XII.) 

Y.   Other  Syntheses  in  the  Terpinene  Group. — The  action  of  magnesium 

isopropyl  iodide  on  sabina  ketone  leads  to  the  formation  of  a  tertiary 

alcohol,  which  is  obtained  as  a  viscid  oil,  b.  p.  102 — 107°/14  mm.,  and, 

when    shaken    with    dilute    sulphuric  acid,  slowly    forms    the  terpin, 

OH*CPr'^<^]^2]^H5;>CPr^-OH.     This  crystallises   in   plates,   m.    p. 

139°,  and  reacts  readily  with  hydrogen  haloids  in  glacial  acetic  acid 
solution.  The  dichloride,  CigHggClg,  has  m.  p.  Ill — 112°;  the  di- 
bromide, m.  p.  120—121°.  G.  Y. 

Terpenes  and  Ethereal  Oils.  XCVI.  Terpinene  and  its 
Modifications.  Otto  Wallace  (Annalen,  1908,  362,  285—304).— 
I.     ^-Terpinene. — yS-Terpinene  (Abstr.,  1907,  i,  1058)   is  now  found 
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Me 

CH2 

A 

-PvP 

a-Terpinene 

j8-Terpinene 
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to  have  b.  p.  173—174°,  D^^  0-838— 0-840,  rr^  1-4751—1-4754.  With 
bromine  in  alcoholic-ethereal  solution,  it  forms  a  sparingly  soluble 
tetrabromide,  C^qHjqBv^,  crystallising  in  prisms,  m.  p.  154—155°,  and 
when  treated  with  water  and  oxygen  in  presence  of  sunlight  is 
converted  into  dihydrocuminaldehyde,  which  is  further  oxidised  to 
cuminaldehyde.  Oxidation  of  ^-terpinene  with  permanganate  in 
aqueous  solution  leads  to  the  formation  of  a  neutral  product,  which 
distils  at  225°/ 10  mm.,  yielding  small  amounts  of  a  crystalline 
substance,  and  when  treated  with  dilute  sulphuric  acid,  without 
previous  distillation,  yields  an  oil  having  a  strong  odour  of  cumin- 
aldehyde  and  forming  a  semicarbazone,  m.  p.  201 — 202°. 

II.  Constitution  of  Ordinary  I'erpinene. — It  has  been  shown 
previously  (Abstr.,  1907,  i,  943)  that  terpinene  must  be  one  of,  or 
a  mixture  of  two  or  three  of,  the  three  substances  having  the  annexed 
formulae.      These   three    substances    yield   the    same    dihydrohaloids. 

Me 

/\ 

Pr^ 

7-Terpinene 

Terpinene  has  now  been  obtained  (a)  from  the  dihydrochloride,  m.  p. 
52°,  (6)  by  inversion  of  pinene,  and  (c)  synthetically  from  sabina- 
ketone.  Ordinary  terpinene,  b.  p.  179 — 181°,  cannot  contain  /3-ter- 
pinene,  as  this  has  now  been  found  to  boil  at  a  lower  temperature  than 
limonene,  to  form  terpinene  nitrosite  only  slowly  and  incompletely,  and 
to  yield  oxidation  products  ;  moreover,  ordinary  terpinene  does  not  form 
a  crystalline  tetrabromide.     a-Terpinene,  on  oxidation  with  perman- 

ganate,  must  form  1:2:3: 4-tetrahydroxyterpane (ery thritol), 
®  which,  on  further  oxidation,  yields  aa'-dihydroxy-a-methyl- 

a'-isopropyladipic  acid  (see  preceding  abstract).  It  is  found, 
|0H  however,  that,  on  oxidation  with  permanganate,  ordinary 
JOH  terpinene,  prepared    by   method  (a),  (b),  or  (c),  yields  in 

addition  to  this  acid  an  erythritol,  m.  p.  236 — 237°,  which 
P  '^  r VH"       ^^^^  ^°^  form  the  dihydroxyadipic  acid  on  further  oxidation ; 

ordinary  terpinene  must  therefore  be  a  mixture  of  hydro- 
carbons, a-terpinene  being  the  chief  component.  The  other  hydro- 
carbon present  can  be  either  y-terpinene  or  terpinolene,  and  the 
latter  on  oxidation  does  not  yield  the  erythritol,  m.  p.  236 — 237°. 
It  is  held  that  terpinene  nitrosite  is  derived  from  a-terpinene. 

G.  Y. 

Philippine  Terpenes  and  Essential  Oils.  I.  Kaymond  F. 
Bacon  (Philippine  J.  ScL,  1908,  3,  49— -64).— When  a  mixture  of 
limonene  hydrochloride  and  ether  is  treated  with  magnesium  and 
the  product  decomposed  with  cold  dilute  sulphuric  acid,  a  hydro- 
carbon, CioHjg,  b.  p.  174—176°,  is  produced,  which  has  U'!  0-8257, 
r/p  1-4585,  and  [a]'!*  90*3°,  and  is  probably  identical  with  the 
dihydrolimonene  obtained  by  Semmler  (Abstr.,    1903,  i,  505)  by  the 
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reduction  of  llmonene  hydrochloride  with  sodium  and  alcohol.  The 
hydrochloride  of  this  compound  was  prepared  and  submitted  to  the 
Grignard  reaction,  when  a  hydrocarbon,  O^qH^o^  b.  p.  171  — 174°,  was 
obtained,  which  has  D^i*  0'8052,  <  1-4459,  and  [a]^°  3-7°.  When 
benzaldehyde  is  added  to  the  product  of  the  action  of  magnesium  on 
limonene  hydrochloride,  the  hydrocarbon,  Ci^H^g,  is  liberated,  and 
a  compound,  CgH^'COMgCl,  is  produced,  which  is  decomposed  by 
dilute  acids  with  formation  of  benzaldehyde,  and  is  converted  by  heat 
into  benzoin  and  other  substances.  Acetone  reacts  with  the  magnesium 
compound  in  a  similar  way. 

When  magnesium  benzyl  chlorid  is  treated  with  benzaldehyde, 
phenylbenzylcarbinol,  m.  p.  67 — 68°,  is  produced.  E.  G. 

Philippine  Terpenes  and  Essential  Oils.  II.  Ylang-ylang 
Oil.  Eaymond  F.  Bacon  {Philippine  J.  Sci.,  1908,  3,  65—86).— 
Determinations  have  been  made  of  the  sp.  gr.,  rotatory  power, 
refractive  index,  and  ester  number  of  samples  of  Philippine  ylang- 
ylang  oil  of  different  grades  and  origin.  The  ester  number  of  first- 
grade  oils  is  usually  about  100,  whilst  that  of  second-grade  oils  rarely 
exceeds  80.  The  refractive  index  of  the  former  is  rarely  more  than 
1'4900,  whereas  that  of  the  latter  approaches  1*5000.  This  difference 
is  due  to  the  fact  that  the  second-grade  oils  contain  more  sesquiterpenes 
and  resins.  For  the  same  reason,  [ajo  of  the  first-grade  oils  is 
usually  below  —  45°,  whilst  that  of  the  second-grade  is  -  60°  or 
more. 

A  study  of  the  composition  of  the  oil  has  confirmed,  on  the  whole, 
the  work  of  previous  observers,  and  has  shown  that  the  following 
substances  are  present  :  esters  of  formic,  acetic,  valeric  (?),  benzoic, 
and  salicylic  acids  ;  methyl  and  benzyl  alcohols ;  pinene,  cadinene,  and 
other  terpenes  and  sesquiterpenes ;  linalool,  geraniol,  and  safrole  ; 
eugenol,  isoeugenol,  and  jo-cresol,  probably  as  methyl  ethers ;  and 
creosol. 

The  following  esters  have  been  prepared  for  comparison  :  benzyl 
salicylate,  b.  p.  186— 188°/10  mm. ;  benzyl  benzoate,  b.  p.  315—320°; 
benzyl  methyl  etlier,  b.  p.  166 — \^S^  ',benzyl  formate,  b.  p.  84 — 85°/10  mm. ; 
geranyl  methyl  ether,  b.  p.  100— 105°/ 10  mm.  and  208— 212°/760  mm.  ; 
linalyl  methyl  ether,  b.  p.  189 — 192°,  and  geranyl  benzoate,  b.  p. 
198— 200°/15  mm.  E.  G. 

Method  of  Obtaining  Resins  from  Turpentine  and  the 
Preparation,  from  them  of  Lacs,  Varnishes,  «&c.  E.  I.  Urloff 
{J.  Buss.  Fhys.  Chem.  Soc,  1908,  40,  800— 805).— This  method 
consists  in  treating  turpentine  oil  with  sulphuric  acid  of  66°  B.  and 
formaldehyde,  neutralising  with  ammonia,  separating  the  ammonium 
sulphate,  and  heating  with  ammonia.  After  drying  at  70 — 80°,  a 
yellowish-brown  resin  is  obtained,  which  is  soluble  in  alcohol,  benzene, 
toluene,  ether,  or  acetic  acid,  giving  yellow  solutions.  It  also  dissolves 
in  solvent  naphtha  or  ethyl  acetate,  and  the  solutions  in  these  solvents 
form  quick-drying,  elastic  lacs. 

The  chemical  constituents  of  the  lacs  obtained  were  not  determined, 
t>ut  it  is  probable  that  they  consist  of  a  hydrocarbon,  or  mixture  of 

3  Jc  2 
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hydrocarbons,  produced  by  a  series  of  condensations.     For  example, 
with   pinene,    the    sulphuric    acid   probably   causes   condensation    in 


\. 


two  stages  CHgy  CMog      J^^^ 
CH-CMe 


,CH-CH2-CH2  CMe-CH-\ 

CHo<  CMe,  \cMe'Cf  CMe,   .CH, 


:/cMe,  \( 

^/^  XT / 


CH ^  CHg-  CH-^ 

Continuation  of  this  process  would  lead  to  still  more  complicated 
hydrocarbons.  The  formaldehyde  probably  reacts  with  the  mobile 
hydrogen  atoms,  giving  'CHg'OH  groups.  The  alcohols  so  formed 
would  lose  water  on  heating,  giving  rise  to  methylene  derivatives  of 
terpenes  and  polyterpenes.  T.  H.  P. 

Resins  from  Conifers,  and  Treatment  of  the  Resinous  Sap 
from  Pinus  maritima,  P.  sylvestris,  and  other  Species. 
W.  ScHKATELOFF  {Chem.  Zentr.,  1908,  i,  2097—2100;  from  Moniteur 
sclent.,  1908,  [4],  22,  217—227.  Compare  Abstr.,  1907,  i,  213).— 
From  studying  the  composition  of  the  resin  from  Pinus  sylvestris,  the 
author  comes  to  the  conclusion  that  in  all  ordinary  resins,  such 
as  colophony,  galipot,  resinous  saps,  &c.,  the  same  resin  acid  is  present 
in  the  following  isomeric  modifications  :  (1)  a-Sylvic  acid,  a  white, 
crystalline  powder,  m.  p.  143 — 144°,  [aj^  -73-67°;  (2)  p-sylvic  acid, 
crystallising  in  three-sided  plates,  m.  p.  160°,  [ajo  -  92*5° ;  (3) 
y-sylvic  acid,  crystallising  in  long  needles  or  three-sided  plates,  m.  p. 
179 — 180°,  optically  inactive.  Of  these  modifications,  /8-sylvic  acid 
appears  to  be  identical  with  the  abietic  acid  described  by  Mach  and 
Levy,  and  y-sylvic  acid  identical  with  pyromaric  acid  described  by 
Laurents.  A  yellow,  acid,  uncrystallisable  resin,  called  by  Unver- 
dorben  pinic  acid,  was  found  accompanying  these  three  isomeric  acids 
in  all  crude  products.  It  is  produced  from  the  isomeric  resin  acids  by 
oxidation  when  exposed  to  the  air.  The  evidence  so  far  obtained 
indicates  that  the  formula  of  the  resin  acids  may  be  CgoHggOg,  JH^O,  an 
unsaturated  compound  containing  two  double  linkings.  Considerable 
contradiction  and  confusion  as  to  the  properties  of  these  resin  acids 
is  caused  by  the  diflficulty  of  investigating  them.  As  an  instance 
of  this,  it  is  stated  that  if  a-sylvic  acid  from  P.  sylvestris  is  melted, 
a  pale  colophony  is  obtained,  [ajo  -  73"5° ;  the  same  acid  from  P.  ahies 
excelsa  gives  a  colophony,  [ajc  -  74-1°, 'which,  if  heated  in  an  air-oven  to 
170°,  shows  [ajc  -60°,  and  [aj^  -18°  after  heating  to  180—190°, 
finally  becoming  inactive. 

The  Properties  of  Resinous  Saps  from  Various  Pines. — (a)  From 
Pinus  sylvestris:  gives,  when  steam-distilled,  15 — 16%  turpentine 
oil,  [a]u  +  22°  to  -f  24°,  or  rectified  over  sodium  hydroxide,- 
[aji)  4-25-1°,  D^^  0-867.  The  acid  present  in  the  sap  is  a-sylvic  acid.- 
(6)  From  P.  dhies  excelsa  :  gives  very  little  resin ;  the  resin  sap  con- 
tains about  13-4%  oil,  D^^  0-873,  [a%  -  132°,  and  also  a-sylvic  acid,- 
m.  p.  143°  and  [aj^  —74-1°.  (c)  Larix  sihirica  gives  very  little  resin 
Bip,  14-13%  oil  of  Diy  0-870,  [a]^  -  14-3°,  and  ^-sylvic  acid,  {d)  Pinus 
cemhra  gives  only  6%  oil  of  D^^  0-865,  [aj^  -f- 14-04°;  another  portioo 
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contained  20%  oil  of  b.  p.  155—156°  and  [a]o  +17°,  and  from  the 
solid  resin,  /3-sy\vic  acid  was  obtained,  (e)  P.  taurica  gave  a  quantity 
of  the  same  resin  as  P.  maritima  ;  the  resinous  sap  contained  20%  oil 
of  B^^  0-861  and  [a]o  -75-9°,  and  the  solid  resin,  a-sylvic  acid,  (/) 
Abies  sibirica  :  the  resin  sap  is  a  very  aromatic,  clear  liquid  containing 
28%  oil,  D19  0-8751,  [a]i,-35-6°,  but  no  crystallisable  substance. 
(g)  Pinus  strobus  :  the  resin  sap  is  similar  to  that  of  ordinary  pine, 
and  contains  a-sylvic  acid.  J.  V.  E. 

Decomposition  of  Amygdalin  by  Emulsin.  Leopold 
EosENTHALER  (Arch.  Pharm.,  1908,  246,  365— 366).— Feist  (this  vol., 
i,  437)  regards  dJ-benzaldehydecyanohydrin,  formed  when  emulsin  acts 
on  amygdalin,  as  a  primary  product  in  the  hydrolysis.  The  author, 
however,  has  now  shown  experimentally  that  fc?-benzaldehydecyano- 
hydrin  is  formed  from  benzaldehyde  and  hydrocyanic  acid  by  emulsin, 
and  is  therefore  a  secondary  synthetic  product.  G.  B. 

Constitution  of  Vicianin.  I.  Gabriel  Bertrand  and  Gustave 
Wetsweiller  {Compt.  re7id.,  1908,  147,252 — 254). — Vicianin  (Abstr., 
1907,  i,  68),  like  amygdalin.  and  Dakin's  zsoamygdalin  (Trans.,  1904, 
85,  1512),  when  dissolved  in  concentrated  sulphuric  acid  gives  a 
carmin-red  coloration,  slowly  whilst  cold,  rapidly  on  heating.  Schiff 
(Abstr.,  1900,  i,  49)  considered  this  reaction  as  characteristic  of 
mandelonitrile.  The  presence  of  the  group  'O'CHPh'CN  in  vicianin 
is  proved  by  two  reactions  :  (1)  When  an  aqueous  solution  of  the 
crystallised  glucoside  is  treated  at  35°  with  an  extract  of  the  seeds  of 
Vicia  angustifolia,  hydrogen  cyanide  (estimated  by  Denig^s'  method, 
Abstr.,  1896,  ii,  385)  and  benzaldehyde  (estimated  by  conversion  into 
the  phenylhydrazone)  are  produced  in  equal  molecular  quantities. 
(2)  By  evaporating  to  dryness  vicianin  (4  grams)  with  fuming  hydro- 
chloric acid  (25  c.c),  ^-mandelic  acid  is  produced.  The  acid  obtained 
has  m.  p.  132—133°  (on  Maquenne  block)  and  [ajo  -153-3°  (at  18° 
and  1%  solution),  whilst  Walden  (Abstr.,  1896,  ii,  137)  found  m.  p. 
131 — 132°  and  [a]^  -  133*06°.  The  conclusion  is  drawn  that  vicianin, 
like  amygdalin,  is  a  derivative  of  Z-mandelonitrile.  E.  H. 

Action  of  Hydrochloric  Acid  on  Santonin  and  its 
Derivatives.  Mechanism  of  the  Formation  of  Desmotropo- 
santonin.  Luigi  Francesconi  and  G.  Cusmano  {Gazzetta,  1908, 
38,  ii,  101 — 110).— It  has  been  stated  by  Wedekind  {Chem.  Zeit.j 
1902,  No.  13),  and  by  Wedekind  and  Schmidt  {Arch.  Pharm.,  1906, 
244,  623),  that  santonic  acid  is  transformed  into  desmotroposantoniu 
by  the  action  of  hydi'bchloric  acid.  The  authors  show  that  no  such 
change  takes  place,  and  that  the  method  of  preparation  of  santonic 
acid  probably  employed  by  Wedekind  (Abstr.,  1898,  i,  596)  gives 
mixtures  of  santonic  acid  with  santoninic  acid  or  santonin,  which 
mixtures  have,  in  some  cases,  a  melting  point  practically  the  same  as 
that  given  by  Wedekind,  and  cannot  be  freed  from  impurity  by 
crystallisation  from  a  mixture  of  alcohol  and  ether. 

Santonic  acid  and  desmotroposantonin  are  not  acted  on  by  dry 
hydrogen  chloride.      When  cooled  with  a  mixture  of   ice  and  salt, 
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santonin  absorbs  2  mols.  of  hydrogen  chloride,  one  of  which  is 
eliminated  rapidly  at  the  ordinary  temperature  in  an  atmosphere  of 
hydrogen  chloride,  and  the  other,  slowly  in  presence  of  an  extraneous 
gas.  Both  these  hydrochlorides  yield  santonin  when  treated  with 
water  or  sodium  hydroxide,  and  are  related  to  santonin  in  the  same 
way  as  the  coloured,  unstable  additive  products  of  ketones  with  the 
halogen  hydracids  are  related  to  the  ketones  themselves  (compare  this 
vol.,  i,  801).  Both  these  hydrochlorides  change  gradually  into  a 
monohydrochloride,  which  is  not  capable  of  absorbing  hydrogen 
chloride,  and  yields  desmotroposantonin  by  the  action  of  water  or  by 
spontaneous  elimination  of  hydrogen  chloride.  The  formation  of 
tliese  different  hydrochlorides  and  that  of  desmotroposantonin  from 
them  are  explained  in  the  same  way  as  the  formation  of  the  various 
hydrochlorides  of  the  unsaturated,  aromatic  ketones  {loc.  cit.). 

T.  H.  P. 

Sapotoxin  and  Sapogenin  from  Agrostemma  githago.  II. 
J.  Brandl  {Arch.  exp.  Path.  Pharm.,  1908,  59,  245— 268).— A  second 
sapotoxin  can  be  obtained  from  the  lead  acetate  precipitate  from  the 
crude  sapotoxin,  which  can  be  purified  by  precipitation  by  ethyl  alcohol 
from  the  solution  in  methyl  alcohol.  It  is  designated  agrostemmic  acid. 
It  has  a  considerably  higher  molecular  weight  than  the  ^-sapotoxin. 
It  yields  on  hydrolysis  sapogenin,  Cg^Hg^OjQ,  in  a  yield  of  38%,  and 
sugars,  calculated  as  dextrose,  in  a  yield  of  50'67%.  The  sugars 
obtained  by  the  hydrolysis  of  the  saponins  consist  of  dextrose  and 
galactose,  with  possibly  some  arabinose. 

The  potassium  salt  of  sapogenin  methyl  ester,  when  pure,  has  a 
composition  corresponding  with  CggHj^-O^QK.  By  treating  the 
potassium  salt  or  its  methyl  esters  with  methyl  sulphate,  a  series  of 
methyl  derivatives  can  be  obtained,  the  yield  of  which  varies  with  the 
conditions  of  experiment.  The  monomethyl  derivative,  which  is 
crystalline,  but  has  no  definite  m.  p.,  corresponds  with  the  formula 
CggHggOjQ.     The  higher  methyl  derivatives  are  not  crystalline. 

By  heating  sapogenin  with  potassium  hydroxide  at  160 — 175°,  an 
ncid,  CgjjH^jjO^,  is  obtained,  which  does  not  melt  at  290°,  and  yields  a 
dimethyl  ester,  m.  p.  231 — 232°.  This  acid  is  also  obtained  from  dogs' 
fjeces  after  ingestion  of  sapotoxin. 

The  toxic  effects  of  the  seeds  of  Agrostemma  githago,  of 
agrostemmic  acid,  and  of  the  sapotoxin  are  similar.  The  seeds  in 
quantities  of  10  grams  per  kilo,  in  pigeons,  and  15  grams  per  kilo,  in 
hens,  ingested  per  os  cause  death  in  two  to  three  days.  Yomiting, 
diarrhoea,  salivary  flow,  and  paralysis  are  the  chief  symptoms. 

S.  B.  S. 

Sweet  Substances  from  Bupatorium  Rebaudianum  and 
Liquorice.  Paul  Kasenack  (Chem.  Zentr.,  1908,  ii,  78 — 79;  from 
Arb.  Kais.  Gesundh.-Amt.,  1908,  28,  420— 443).— The  sweet  material 
which  is  contained  chiefly  in  the  leaves  of  Eupatorium  Rebaudianum 
was  obtained  by  extracting  with  alcohol  and  then  precipitating  with 
ether.  The  crude  product  separates  from  methyl  alcohol  in  slender,  white 
needles,  which  shrink  at  180—190°,  m.  p.  200—210°  (decomp.).     The 
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composition    of    this    substance   appears    to    be    C^gH^pOg^,    and    its 
behaviour  towards  salt  solutions  differs  from  that  of  glycyrrhizin. 

When  boiled  with  dilute  sulphuric  acid,  it  gives  dextrose  and  a  taste- 
less substance,  forming  small,  prismatic  crystals,  m.  p.  226 — 227°, 
which  are  sparingly  soluble  in  water,  and  appear  to  have  the  composi- 
tion CgQH^f^Og.  The  author  has  investigated  the  sweet  material  from 
liquorice  root,  and  detected  the  presence  of  saccharose  therein.  From 
the  results  of  analysis,  the  formula  for  glycyrrhizic  acid  is  considered 
to  be  C44H60O18.  J.  V.  E. 

Aminolactones  from  Diacetone  Alcohol.  Moritz  Kohn 
{Monatsh.,  1908,  29,  509—518.  Compare  this  vol.,  i,  829).— The  use 
of  diacetone  alcohol  (/3-methylpentane-yS-ol-S-one)  instead  of  diacetone- 
amine  in  the  Bucherer  and  Zelinsky  reaction  [loc.  cit.)  leads  in  a 
similar  manner  to  the  formation  of  tetrahydrofuran  derivatives  in 
place  of  those  of  pyrrolidone. 

.    .     .      «.  7       «    n    .      .       7   7        77..         r.  ^CO — CMe-NHo 
^- Amino -o-keto-2i :  2  :  Ai-trim.ethyltetrahydrofuran,0<^  I  ^^ 

OMeg  dig 

m.    p.    30—34°,    b.   p.    122— 124°/14— 16   mm.,   yields    a   phenylthio- 

carbamide,    m.    p.    195 — 198°.     4:-Methylamino-5-keto-2  :2  :  4:-trimethyl- 

tetrahydrofuran,  CgHj^OgN,  b.  p.  108 — 111°/12  mm.,  forms  a  phenyl- 

thiocarbamide,  m.  p.  152 — 154°. 

The  reaction  between  the  alcohol,  potassium  cyanide,  and  dimethyl- 

amine  hydrochloride  leads  to  the  ultimate  formation  of  a  liquid,  b.  p. 

113°/12  mm.,  which  is  a  mixture  of  Franke  and  Kohn's  4-hydroxy-5- 

keto-2 : 2  : 4-trimethyltetrahydrofuran    (Abstr.,     1907,    i,     816)      and 

4:-dimethylamino-b-keto-2  :  2  :  ^-trimethyltetrahydrofuran,     Q^^^^O^,    of 

which  the  platinichloride,  and  the  methiodide  with  its  aurichloride  and 

platinichloride  are  mentioned.  C.  S. 

Action  of  Nitric  Acid  on  Desmotroposantonin.  Guido 
Bargellini  and  Y.  Daconto  {Gazzetta,  1908,  38,  ii,  41 — 52.  Compare 
Abstr.,  1907,  i,  931). — When  oxidised  by  means  of  chromic  acid,  des- 
motroposantonin yields  a  compound  which,  with  phenylhydrazine  in 
dilute  acetic  acid,  gives  an  insoluble,  red  product,  but  the  amount 
obtained  was  too  small  to  admit  of  its  further  study. 

On  treating  desmotroposantonin  with  nitric  acid  under  the  conditions 
given  by  Andreocci  (Abstr.,  1898,  i,  266),  the  authors  find  that  the 
first  compound  formed  is  not  the  nitrodesmotioposantonin  described  by 
Andreocci,  but  a  nitroquinitrole,  m.  p.  120°,  of  the  constitution 

NO,.C:CMe C-CH,.CH 0 

CO-CMe(N02)-C-CH2-CH-CHMe'^^^' 
which  decomposes  redidily  into  one  or  other  of  the  three  compounds 
described  by  Andreocci  {loc.  cit.),  according  to  the  conditions.  To  the 
compound,  m.  p.  240°,  obtained  by  Andreocci  by  the  action  of  hot 
dilute  nitric  acid  or  cold  concentrated  nitric  acid  on  desmotroposan- 
tonin, the  authors  attribute  the  structure 

NOg-CICMe C-CH^-CH 0 

C0-CMe(0H)-C-CH2-CH-CHMe-''  ^^' 
which  is  more  in  accord  with  its  mode  of  formation  from  the  nitro- 
quinitrole and  with  its  behaviour  as  a  nitroquinol  than  ia   the  con- 
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stitution  suggested  by  Andreocci.  The  authors  could  not  obtain 
Andreocci's  third  substance,  m.  p.  145°,  in  a  pure  state. 

The  nitroquiniirole,  Q^^^fi>j^^,  obtained  as  an  amorphous,  white 
powder,  m.  p.  about  120°  (decomp.),  like  all  quinitroles,  decomposes 
readily  with  evolution  of  oxides  of  nitrogen.  When  decomposed  by 
means  of  methyl  or  ethyl  alcohol,  it  gives  an  almost  quantitative  yield 
of  nitrodesmotroposantonin,  C^^Hj^OgN,  which  separates  from  alcohol 
in  trimetric  crystals  [A.  Rosati  -.  a'.h  :  c  =  0'4133  : 1  :  2*2646],  m.  p. 
189—190°,  [a]^^  +  115-38°.  Nitrodesmotroposantonin  exhibits  all  the 
characters  of  the  nitrophenols,  and  yields  an  acetyl  derivative, 

which  crystallises  from  alcohol  in  white  needles,  m.  p.  166 — 167°, 
[ajf  +  111-79° 

The  nitroquinol,  m.  p.  237 — 240°  (decomp.),  which  can  also  be 
obtained  by  heating  the  nitroquinitrole  or  nitrodesmotroposantonin  on 
the  water-bath  with  nitric  acid  (D  1  '23),  dissolves  readily  in  concentrated 
sulphuric  acid,  giving  a  cherry-red  solution,  and  yields  an  acetyl 
derivative,  Ci^HjgO^N,  m.  p.  186 — 188°.  When  reduced  by  means  of 
sulphuric  acid,  the  nitroquinol  is  converted  into  nitrodesmotropo- 
santonin, whilst  reduction  by  zinc  and  acetic  acid  yields  a  red, 
amorphous  substance,  which  appears  to  be  analogous  to  that 
obtained  by  Wedekind  (Abstr.,  1905,  i,  134)  by  reducing  benzene 
azodesmotroposantonin  with  stannous  chloride  and  hydrochloric  acid. 

[With  A.  Manning.] — /-Desmotroposantonin  behaves  towards 
nitric  acid  in  the  same  way  as  desmotroposantonin,  a  nitroquinitrole 
being  first  formed.  The  nitroquinol,  C^gHj^O^N,  crystallises  from  acetic 
acid  in  colourless  needles,  m.  p.  218 — 220°  (decomp.),  dissolves  in 
concentrated  sulphuric  acid,  giving  a  red  coloration,  and  is  leevo- 
rotatory.  T.  H.  P. 

Conversion  of  Coumarins  into  Coumarinic  Acids  and 
o-Coumaric  Acids.  Karl  Fries  and  W.  Klostermann  (Annalen, 
1908,  362, 1—29).— It  has  been  shown  previously  (Abstr.,  1906,  i,  276) 
that  7-methylcoumarin,  4  :  7-dimethylcoumarin,  and  3:4:  7-trimethyl- 
coumarin  differ  in  their  behaviour  towards  aqueous  alkalis.  The 
rate  of  formation  of  coumarinic  acids  from  these  substituted  coumarins, 
and  also  from  4  :  7-dimethyl-3-ethylcoumarin  and  3-benzyl-4 :  7-di- 
methylcoumarin,  on  treatment  with  an  aqueous  solution  of  potassium 
hydroxide  has  now  been  measured.  It  is  found  that  the  velocity  with 
which  the  coumarin  is  converted  into  the  corresponding  coumarinic  acid 
decreases,  not  only  with  an  increase  in  the  number,  but  also  in  the 
size,  of  the  alkyl  or  aryl  group.  This  is  shown  by  the  followiog 
comparative  values  representing  the  velocity  of  formation  of  the 
coumarinic  acid  :  7-methylcoumarin  =  150,  4 : 7-dimethylcoumarin  =  100, 
3  ;  4  :  7-trimethylcoumarin  =  75,  4  :  7-dimethyl-3-ethylcoumarin  =  45, 
3-benzyl-4  :  7-dimethylcoumarin  =  35. 

The  behaviour  of  these  substituted  coumarins  on  treatment  with 
sodium  ethoxide  is  far  more  complicated.  Ebert  has  shown  (Abstr., 
1885,  391)  that  coumarin  and  7-methylcoumarin  are  converted  into 
the  corresponding  o-coumaric  acids  when  heated  with  sodium  ethoxide. 
It  has  now  been  found  possible  to  isolate  the  hitherto  unknown  ethyl 
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esters  of  these  acids,  formed  as  intermediate  products  during  the 
reaction.  The  esters  themselves  are  colourless,  but  their  alkali  salts 
are  yellow;  it  is  therefore  not  improbable  that  the  salts  have  the 
quinonoid  structure  0:CgH4:CH'CH:C(0Et)0Na.  This  view  receives 
support  from  the  fact  that  an  alcoholic  ammoniacal  solution  of  the 
ester  reduces  silver  nitrate,  whereas  neither  o-coumaric  acid  nor  ethyl 
cinnamate  reduces  silver  nitrate  under  similar  conditions.  The  yellow, 
aqueous  solutions  of  these  salts  are  not  fluorescent. 

4  : 7-Dimethylcoumarin    when    heated    with    sodium    ethoxide    or 


Me 


methoxide     is    not     coU" 


yK      yCHMev  Q  verted     into    the    corre- 

I        I  CH'CO'C'^   "^/N  spending    coumaric   acid, 


Mei       X  y  I  I         Lj.       but      yields     a      ketone 

^^    \— 0—/  \o/\/  ^^i<^^  probably    has   the 

annexed    formula.     It  is 

proposed  to  name  the  group  Cq1I^<^^^£^CK*C0-,  hydrocoumarilyl, 

hence  this  ketone  is  3-[2  :5-dimethylhydrocoumarilyl]-4  : 7-dimethyl- 
coumarin.  It  is  converted  by  aqueous  alkalis  into  another  ketone, 
thus:    C22H20O4  +  H2O  — >■  C21H22O3  +  COg.     This  new  compound    is 

probably     1  -[2:5- 
yy    /CHMey  yCHMey    y^  dimethylhydrocou- 

I        I  CH-rO-OH  I        I        ^^^^^>^^]  -  2  :  5  .  di  - 

Mei        I  ^^  ^^  ^^  1       'Me  methyl       hydrocou- 

^^  ^ — 0 — '^  ^ — 0 — ^  ^""^^  marone,  having    the 

annexed  formula. 
The  solubility  of  this  substance  in  alkalis  and  the  formation  of  a 
methoxy-derivative  on  treating  a  solution  in  alcoholic  sodium  ethoxide 
with  methyl  iodide  may  be  explained  by  assuming  a  transformation 
into  an  enolic  form,  but  the  compound  does  not  give  a  coloration  with 
ferric  chloride  and  does  not  react  with  copper  acetate.  It  is  possible 
that  in  the  formation  of  the  salts,  the  hydrocoumarone  ring  opens, 
forming  an  o-hydroxybenzylidene  derivative, 

C6H8Me<:^Q^>CH-CO-CH:CMe'CcH3Me-OH. 

This  would  account  for  the  yellow  colour  of  the  salts,  but  the  fact  that 
the  methoxy-derivative  is  colourless  then  becomes  remarkable. 

4 :  6-Dimethylcoumarin,  like  the  isomeric  4  : 7-dimethyl  compound, 
is  converted  by  sodium  ethoxide  into  a  ketone,  C21H22O2,  similar  to 
that  just  described. 

3:4:  7-Trimethylcoumarin,  4  :  7-dimethyl- 3-ethylcoumarin,  and 
3-benzyl-4 : 7-dimethylcoumarin  are  converted  by  sodium  ethoxide 
into  sodium  salts  of  the  corresponding  coumarinic  acids. 

The  effect  of  the  presence  of  alkyl  groups  on  the  reconversion  of 
coumaric  acids  into  coumarins  is  very  marked  ;  thus  jS :  4-dimethyl- 
o-coumaric  acid  and  jS  :  5-dimethyl-o-coumaric  acid  in  acetic  acid  are 
converted  by  concentrated  hydrochloric  acid  at  the  ordinary  tempera- 
ture into  the  corresponding  coumarins  in  a  few  hours,  whilst,  under 
the  same  conditions,  o-coumaric  acid  and  4-methyl-o-coumaric  acid 
remain  practically  unchanged  even  during  several  days.  The 
tendency  of  ^-alkyl-o-coumaric  acids  to  change  into  coumarins  is  shown 
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by  the  fact  that  the  latter  compounds  slowly  separate  from  solutions 
of  the  acids  in  aqueous  sodium  carbonate. 

Ethyl  o-coumarate,  C^^1I^2^^,  crystallises  in  small,  compact  plates, 
m.  p.  87° ;  the  sodium  salt  crystallises  in  yellow  leaflets.  Ethyl 
4:-methy I- o-coumarate,  CjoHj^Og,  crystallises  in  plates,  m.  p.  105°. 

4:-2hlyloxy-4:  :  1  -dim.ethylhydrocoumarin, 

is  formed  together  with  4  :  7-dimethylcoumarin  if  in  the  preparation 
of  the  latter  from  m-cresol  and  ethyl  acetoacetate  the  quantity  of  the 
sulphuric  acid  employed  is  less  than  that  previously  given  (Abstr., 
1906,  i,  276).  It  crystallises  in  long,  glistening  prisms,  m.  p.  220°,  and 
is  converted  by  strong  acids  into  m-cresol  and  4  :  7-dimethylcoumarin. 
3- [2  :  6-Dimethylhydrocoumarilyl]-4:  :  7-dimethylcoumarin,  CggHgoO^, 
crystallises  in  slender,  white  needles,  m.  p.  257°  (decomp.).  l-[2  : 5- 
Dimethylhydrocumarilyl]  -2:5-  dimethylhydrocomnarone,  Oo^^^fi^, 

crystallises  in  monoclinic  prisms,  m.  p.  185*5°.  The  molten  substance 
sets  to  a  glassy  mass,  m.  p.  93 — 95° ;  the  liquefied  substance  again 
becomes  solid  at  about  140°  and  then  has  m.  p.  185 '5°.  The 
hydrohromide,  C2iHo203,HBr,  forms  yellow  crystals ;  the  oxiine, 
C21H23O3N,  crystallises  in  small  plates,  m.  p.  220°  ;  the  phenylhydr- 
azone,  Cg^HggOgNg,  forms  slender,  pale  yellow  needles,  m.  p.  198°.  The 
ketone,  (JgiHggOg,  when  treated  with  magnesium  methyl  iodide  and 
then    with    dilute    sulphuric    acid,    is    converted    into    a   substance^ 

having  the  formula  C('c6H3Me<^^^>CHY:CH2  or 


0- 

C,H3Me<^^>C:CMe  •  CH<^l^:!>CeH3Me. 

It  forms  large  crystals,  m.  p.  145°.  The  ketone,  Cg^IIggOg,  yields  a 
methoxy-derivsitive,  C22H24O3,  crystallising  in  long,  flat  plates, 
m.  p.  165°,  and  an  ethoxy-derivsitive,  CgsHggOg,  crystallising  in  prisms, 
m.  p.  156° 

4  :  6-Dimethylcoumarin  is  converted  by  a  hot  aqueous  solution  of 
potassium  hydroxide  into  y8  : 5-dimethyl-o-coumaric  acid,  C^-^H-ifi^  ;  it 
crystallises  in  small  leaflets,  decomposing  with  evolution  of  carbon 
dioxide  at  about  138°. 

A  ketone,  C21H22O3,  is  formed  by  the  action  of  sodium  ethoxide  on 
4 :  6-dimethylcoumarin,  It  is  very  similar  in  properties  to  the 
isomeric  ketone  derived  from  the  4  :  7-compound,  forming  compact, 
colourless  crystals,  m.  p.  199°;  the  oxime,  C21H23O3N,  crystallises  in 
microscopic  needles,  m.  p.  120°. 

4  :  7-I)imethyl-3-ethylcoumarin,  0^311^402,  prepared  by  the  action  of 
concentrated  sulphuric  acid  on  a  mixture  of  ethyl  ethylacetoacetate 
and  m-cresol,   crystallises   in   long,   spear-shaped   needles,   m.  p.   87°. 

3- Benzyl  4:  :  7-dimethylcoumarin,  CjgH^gOg,  prepared  from  ethyl 
benzylacetoacetate  and  m-cresol,  crystallises  in  long,  white  needles, 
m.  p.  117°.  W.  H.  G. 

Reduction  of  Coumarins  with  Zinc  Dust  in  Alkaline 
Solution.  Karl  Fiues  and  G.  Fickewjrth  {Annalen,  1908,  362, 
30 — 48). — With  the  object  of  finding  a  simple  method  of   preparing 
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hydrocoumarins  from  coumarins,  reduction  by  means  of  zinc  dust  in 
alkaline  solution  was  tried,  but  without  success.  The  results  obtained 
show,  however,  that  derivatives  of  coumarin  containing  an  alkyl 
group  in  the  pyrone  ring  are  quite  different  in  their  chemical 
behaviour  from  coumarin  itself. 

Coumarin  is  converted  by  zinc  dust  in  alkaline  solution  chiefly  into 
melilotic  acid,  but  at  the  same  time  two  isomeric  tetrahydrodicoumaric 
acids  are  formed,  namely,  a-  and  y8-tetrahydrodicoumaric  acids,  having 

yv      the      annexed     formula. 
j-CH2-CH(C02H)-CH(C02H)-CH2Y      |  Each  acid  yields  a  tetr.a- 
l       JOH  OHl       J  hydrodicoumarin,       and 

^"^  ^'^    these    are    consequently 

a-  and  /8-tetrahydrocoumarins,  CgH4<^^_i       A^_rk_!^^6^4  (com- 

pare  Dyson,  Trans.,  1887,  51,  61).  When  4  :  7-dimethylcoumarin  is 
treated  in  the  same  way  as  coumarin,  it  yields  2-hydroxy-4-methyl- 
phenyldimethylcarbinol  (hydroxy thymol), 

CMe<™^^^^^>C-CMe2-0H, 

2-hydroxy-/3  : 4-diraethylstyrene,  and  thymol ;  the  quantity  of  each  sub- 
stance formed  depends  on  the  duration  of  the  action,  the  first  com- 
pound formed  being  hydroxythymol.  The  part  played  by  the  zinc 
dust  in  the  formation  of  the  latter  substance  is  not  yet  clear,  for, 
although  the  formation  of  this  alcohol  is  not  due  to  simple  reduction, 
yet  the  reaction  proceeds  in  a  different  direction  when  the  zinc  dust  is 
not  present,  it  is  probable  that  at  first  the  4  :  7-dimethylcoumarin  is 
converted  into  /?  :  4-dimethyl-o-coumaric  acid,  which  by  the  addition  of 
water  changes  into  /3  :  2-hydroxy-4-methylphenyl-j8-methylhydracrylic 
acid,  OH-C6hr3Me-Cl\Ie(OH)-CH2-C02H;  the  latter  substance  then 
loses  carbon  dioxide,  yielding  hydroxythymol.  Since  hydroxythymol, 
when  heated,  readily  loses  water,  yielding  2-hydroxy-^  :  4-dimethyl- 
styrene  or  its  polymeride  (compare  this  vol.,  i,  160),  it  is  evidently  a 
tertiary  alcohol  having  the  formula  given  above.  Although  hydrochloric 
acid  and  hydrobromic  acid  convert  hydroxythymol  into  the  polymerised 
form  of  2-hydroxy-a  :  4-dimethylstyrene,  hydriodic  acid  acts  on  it, 
forming  a  substance  identical  with  the  condensation  product  obtained 
by  Gaebel  {Diss.,  Marburg,  1903)  from  m-cresol  and  acetone,  to  which 
yv  y.  the  annexed  formula  was  assigned. 

f      ]-CMe2*0*CMe2-j       ]  The    normal    reduction    product    of 

Me^^     J 0 1       JjMe     4 : 7-dimethylcoumarin,  namely, /8: 4- 

\/  \'^  dimethylhydrocoumaric       acid,       is 

obtained  by  using  sodium  amalgam  as  the  reducing  agent.  This  acid 
is  very  unstable,  and  readily  changes  into  4  :  7-dimethylhydrocoumarin. 

4  :  6-Dimethylcoumarin  is  converted  by  zinc  dust  and  alkali  into 
2-hydroxy-5-methylphenyldimethylcarbinol  and  6-hydroxy-a :  3-di- 
methylstyrene  (compare  this  vol.,  i,  160).  The  compound  corresponding 
with  thymol,  namely,  2-hydroxy-5-methylcumene,  seems  to  be  formed 
only  with  difficulty,  and  has  not  yet  been  obtained  pure. 

3:4:  7-Trimethylcoumarin  remains  practically  unattacked  by  zinc 
dust  in  alkaline  solution. 

a-Tetrahydrodicoumaric  acidy  CjgH^gOg,  crystallises  in  plates,  m.  p. 
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280 — 282°.  When  heated  alone  for  some  time  at  280°,  or  in  acetic 
acid,  it  is  converted  into  a-tetrahydrodicoumarin,  CigHj^O^,  crystallising 
in  glistening  needles,  m.  p.  284°. 

^-Tetrahydrodicoumario  acid,  CigHjgOg,  forms  compact  prisms,  m.  p. 
158°. 

P-Tetrahydrodicoumariny  CigHj^O^,  crystallises  in  glistening,  slender 
needles,  m.  p.  256°. 

2'Hydroxy-  i-methylphenyldimethylcarhin ol  {hydroxy thymol), 

forms  small,  glistening,  spear-shaped  crystals,  m.  p.  64°.  It  is 
converted  by  hydriodic  acid  into  a  substance,  CgoHg^Og,  crystallising  in 
colourless,  compact  prisms,  m.  p.  132°.  A  substance,  (CiQHjgO)^, 
crystallising  in  small  leaflets,  m.  p.  186°,  is  formed,  together  with 
hydroxy  thymol,  by  the  action  of  zinc  dust  on  4  :  7-dimethylcoumarin  in 
alkaline  solution  ;  mol.-wt.  determinations  by  the  boiling-point  method 
point  to  n  being  2. 

P :  i-Dimethyl-o-hydrocoumaric  acid,  O^^^fi^,  crystallises  in  hook- 
like needles,  m.  p.  98°  ;  it  loses  water  when  heated,  yielding  4  :  *J-di- 
methylhydrocoumarin,  obtained  as  an  oil.  If,  during  the  reduction  of 
4 :  7-dimethylcoumarin  with  sodium  amalgam,  the  liquid  is  kept 
slightly  acid  by  means  of  acetic  acid,  a  small  quantity  of  a  substance, 
m.  p.  250°,  is  obtained.  It  is  probably  a  tetramethyltetrahydrodi- 
coumarin. 

2-  Hydroxy-^-methylphenyldimethylcarbinol, 

CH<^^\^(^^^>C'CMe2-0H, 

prepared  from  4  :  6-dimethylcoumarin,  crystallises  in  rosettes  of  small, 
glistening  prisms,  m.  p.  82°. 

a-Tetrahydrodi-4:  :  Q-dimethylcoumarin, 

,CHMe-CH-CH-CHMe. 


CeH3Me<_^„  .^  ^^_^_>C,H3Me, 

produced  by  the  action  of  zinc  dust  on  4 : 6-dimethylcoumarin  in 
alkaline  solution,  forms  small  needles,  m.  p.  284°.  The  jS-isomeride  is 
best  prepared  from  jS  :  5-dimethylcoumaric  acid ;  it  forms  small, 
colourless  crystals,  m.  p.  254°.  W.  H.  G. 

Coumarone  and  Hydrocoumarone  Derivatives  from  4  : 7- 
Dimethylcoumarin.  Karl  Fries  and  G.  Fickewirth  {Annalen, 
1908,  362,  49— 53).— The  object  of  this  investigation  was  the 
preparation  of  2  : 5-dimethylhydrocoumarone,  the  latter  being  required 
for  purposes  of  identification.  This  substance  was  first  prepared 
by  von  Baeyer  and  Seuffert  (Abstr.,  1901,  i,  216)  by  a  method 
which  gives  but  a  poor  yield.  It  was  therefore  obtained  by 
reducing  2 : 5-dimethylcoumarilic  acid  to  2  : 5-dimethylhydro- 
coumarilic  acid,  which,  when  distilled  with  soda-lime,  yields  2  : 5-di- 
methylhydrocoumarone. 

4  :  7-Dimethylcoumarin  is  converted  by  bromine  in  chloroform  into 
Z-bromo-i :  7-dimethylcoumarin,  C^jIIgOgBr ;  it  crystallises  in  long, 
white,  silky  needles,  m,  p.  138°,  and  is  converted  by  a  boiling  alcoholic 
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solution   of   potassium   hydroxide   into    2 :  ^-dimethylcoumarilic   acid. 
QTLT  The  latter  substance  forms  small,  compact 

\  crystals   or    oblique-angled    plates,    m.    p. 

-jyi  I        I  C'COaH.     about    212°    (decomp.) ;     the    ethyl    ester 

\/\_Q_/^  crystallises  in  small,  slender  needles,  m.  p. 

38*^.  The  acid,  when  distilled  with  soda- 
lime,  yields  2  :  5-dimethylcoumarone,  b.  p.  218°  (compare  Stoemer, 
Abstr.,  1900,  i,  650). 

2  :  b'Dimethylhydrocoumarilic  acid,  ^u^u^a^  ^^  obtained  by 
reducing  2 : 5-dimethylcoumarilic  acid  with  sodium  amalgam.  It 
forms  small  crystals,  m.  p.  95°  and,  when  distilled  with  soda-lime, 
yields  2  :  5-dimethylhydrocoumarone,  C-^^^IL^fi,  an  oil,  b.  p.  222°. 

W,  H.  G. 

Preparation  of  Double  Salts  from  Caffeine  and  Alkali 
Metaphosphates.  F.  Hoffmann-La  Koche  &  Cie  (D.R.-P. 
194533). — Caffeine  and  the  alkali  metals  form  soluble,  stable  dimeta- 
phosphates. 

Caffeine  sodium  dimetaphosphate,  CgH^o^2^4'-^^'^^2^6'  ^^  prepared 
by  adding  caffeine  to  an  aqueous  solution  of  sodium  hydrogen 
dimetaphosphate  and  evaporating  to  dryness  under  reduced  pressure. 

G.  T.  M. 

The  Alkaloids  of  Chinese  Corydalis  Tubers.  K.  Makoshi 
{Arch.  Fharm.,  1908,  246,  381—4:00). — After  much  labour,  corydaline, 
corybulbine,  protopine,  dehydrocorydaline  (not  hitherto  known  to 
occur  naturally),  and  two  new  alkaloids  were  isolated.  The  first  new 
alkaloid,  CgoH^^O^N,  is  an  isomeride  of  berberine,  and  a  quaternary 
base;  the  hydrochloride,  C2oHjg04NCl,2B[20,  forms  red  needles, 
resembling  sanguinarine  hydrochloride,  but  is  not  precipitated 
by  ammonia  ;  aurichloride,  CgQHjgO^NCljAuCla,  reddish-brown 
needles,  decomposing  above  280°  without  melting.  By  zinc  and 
hydrochloric  acid,  this  alkaloid  is  reduced  to  a  substance,  C2QH21O4N", 
colourless  needles,  m.  p.  218 — 219°,  not  identical  with  hydro- 
berberine. 

The  second  new  alkaloid,  greyish-white  needles,  m.  p.  197 — 199°, 
was  only  obtained  in  minute  quantity,  and  is  not  identical  with 
bulbocapnine,  since  it  gives  different  colour  reactions.  G.  B. 

Does  Crystallisable  Cocaine  Occur  in  Java  Coca?  Anne 
W.  K.  DE  Jong  (Chem.  WeekUad,  1908,  5,  666— 668).— Samples  of 
the  alkaloid  obtained  from  both  the  old  and  young  leaves  of  Java  coca 
contain  cocaine,  the4)ercentage  being  higher  in  that  derived  from  the 
former  source.  A.  J.  W. 

Oxidation  by  means  of  Picric  Acid.  Indulines  from 
Aniline.  A.  Bacovescu  {Chem,  Zentr.,  1908,  i,  2034 — 2035;  from 
Buletinul  d.  Chimie,  1908,  10,  3 — 5). — When  aniline  is  successively 
heated  with  picric  acid  to  about  225°  and  the  mass  purified  from 
chloroform  and  ether,  two  substances,  probably  indulines,  are  obtained. 
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The  reaction  also  takes  place  in  the  presence  of  hydrogen  chloride. 
One  substance  is  greyish- black,  the  other  brown,  and  both  dissolve  in 
concentrated  sulphuric  or  acetic  acid,  giving  a  blue  solution. 

J.  Y.  E. 

Preparation  of  Halogenated  Anilides.  A.  Manning  and  L.  di 
BoNATO  {Gazzetta,  1908,  38,  ii,  20 — 31). — The  authors  have  applied 
the  method  used  by  Verda  (Abstr.,  1903,  i,  21)  to  the  preparation 
of  halogenated  derivatives  of  various  acetanilides.  The  latter  were 
treated  with  mixtures  of  nitric  acid  (D  1-398)  and  hydrochloric 
(D  1-19)  or  hydrobromic  acid  (D  1*48)  in  various  proportions. 
As  a  rule,  these  acid  mixtures  effect  only  a  chlorinating  or  brominating 
action,  but  in  some  cases,  for  example,  aceto-a-naphthalide,  a  nitro- 
group  is  introduced  into  the  molecule.  It  is  remarkable  that,  in  these 
reactions,  hydrolysis  of  the  acetyl  group  never  occurs,  although  this 
takes  place  easily  when  the  acetanilides  are  heated  with  hydrochloric 
acid  alone.  The  products  obtained  are  individual  compounds  in  a  pure 
state,  and  the  yields  are  almost  quantitative. 

With  acetanilide  and  nitric  and  hydrochloric  acids,  2  :  4-dichloro- 
acetanilide  is  obtained  if  the  action  is  restricted,  and  2:4:  6-trichloro- 
acetanilide  if  the  action  is  prolonged.  With  nitric  and  hydrobromic 
acids,  2  : 4-dibromoacetanilide  is  formed.  With  o-chloroacetanilide, 
the  product  is  2:4: 6-trichloroacetanilide  or  2-chloro-4-bromoacet- 
anilide.     m-Chloroacetanilide  yields  (1)  a  dichloroacetanilide, 

C8H7ONCI2, 
crystallising  from  alcohol  in  white  needles,  m.  p.  187 — 188°,  and 
probably  not  identical  with  3  : 5-dichloroacetanilide,  also  melting 
at  187°,  since  under  the  above  conditions  the  halogen  generally  enters 
in  the  0-  or  jo-position  to  the  NHAc  group ;  (2)  3-cMoro-2-bromoacet- 
anilide  (1),  CgH^ONClBr,  which  crystallises  from  60%  acetic  acid 
in  needles,  m.  p.  105 — 107°.  jo-Chloroacetanilide  yields  2:4:6- 
trichloroacetanilide  or  4  -  chloro  -2-  bromoacetanilide.  m  -  Bromoacet- 
anilide  gives  4: :  6-dichloro-3-bromoacetanilide  {^),  CgHgONClgBr,  which 
crystallises  from  alcohol  in  tufts  of  flesh-coloured  needles,  m.  p. 
194 — 195°,  or  2  :  4  :  5-tribromoacetanilide.  With  m-nitroacetanilide  a 
chlorodinitroacetanilide  (?),  m.  p.  about  200°,  is  formed.  jt>-Nitro- 
acetanilide  yields  2-chloro-4-nitroacetanilide  or  a  yellow  bromo- 
derivative,  m.  p.  about  115°,  which  was  not  obtained  sufficiently  pure 
to  analyse. 

Aceto-o-toluidide  yields  a  dichloroaceto-o-toluidide,  m.  p.  155 — 156° 
(compare  Verda,  loc.  cit.),  or  5-bromo-2-acetotoluidide.  Aceto-p-toluidide 
gives  (1)2:3:  6- or  2:3:  5'trichloroaceto-ip-toluidide,  Cf^HgONClg,  which 
separates  from  alcohol  in  crystals,  m.  p.  178 — 180°,  and  (2) 
2  : 6-dibromoaceto-^-toluidide,  C9H80NBr2. 

Aceto-m-xylidide  gives  (1)  3:5:  Q'trichloroaceto-m-xylidide, 
Ci„H,„0NCl3, 
which  crystallises  from  aqueous  alcohol  in  white  needles,  m.  p. 
190 — 192°,  and,  when  boiled  with  dilute  hydrochloric  acid,  yields  the 
corresponding  trichloro-m-xylidiney  m.  p.  203°,  or  (2)  3:5:  6'tribromo- 
aceto-m-xylidide,  CjoHj^ONBra,  which  separates  from  alcohol  in  crystals, 
m.  p.  246—248°. 
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Aceto-a-naphthalide  yields  (1)  the  chloronitroaceto-a-naphthalide, 
m.  p.  219°,  which  was  prepared  by  Verda  {loc.  cit.),  which,  on  boiling 
with  dilute  hydrochloric  acid  in  alcoholic  solution,  gives  a  compound, 
CtqH702N2C1,  crystallising  from  alcohol  in  yellow  needles,  m.  p.  about 
230°,  or  (2)  3  :  8-dibroinoaceto-a-naphthalide.  Aceto-^-naphthalide  gives 
(1)  a  red,  oily  chloro-derivative ;  (2)  a  tribromoaceto-/?-naphthalide, 
m.  p.  250°  (decomp.),  which  gives,  on  hydrolysis,  a  compound,  m.  p. 
125°;  since  1  :  3  : 6-tribromo-/3-naphthylamine  has  m.  p.  143°,  it  is 
probable  that  the  tribromoaceto-;8-naphthalide  is  not  the  1:3:  6-com- 
pound  which  has  been  described  as  having  the  m.  p.  250°. 

T.  H.  P. 

Resolution  of  Racemic  Amines  by  means  of  Camphoramic 
Acids.  Mlle.  G.  Freylon  (Ann.  Chim.  Phys.,  1908,  [viii],  15, 
140— 144).— According  to  Wallach  (Abstr.,  1906,  i,  160),  primary 
amines  can  be  prepared  by  the  addition  of  formic  or  acetic  acid  to  a 
mixture  of  ammonium  formate  with  an  aldehyde  or  ketone.  The 
author  finds,  however,  that  this  method  does  nob  serve  for  the 
preparation  of  a-phenylethylamine,  which  can  be  obtained  in  a  yield 
equal  to  50%  of  the  ketone  employed  by  heating  10  grams  of 
acetophenone  with  20  grams  of  pure,  dry  ammonium  formate  to 
180— 190°  for  six  hours. 

When  condensed  with  camphoric  anhydride,  a-phenylethylamine 
yields  a  mixture  of  the  two  stereoisomeric  camphoramic  acids, 
CO^H-CgHi^-CO-NH-CHMePh,  which,  by  fractional  crystallisation, 
can  be  separated  into  :  (1)  a  dextro-fraction,  CjgHg^OgN,  [af^  +  64*92°, 
and  (2)  a  Isevo-fraction,  [aj^  -  50*52°,  both  of  which  have  m.  p. 
161  — 162°.  When  boiled  with  30%  hydrochloric  acid,  the  c?-compound 
yields  the  amine,  b.  p.  81°/ 15  mm.,  which  gives  a  dextrorotatory 
hydrochloride,  m.  p.  159 — 160°,  but  was  obtained  in  quantity  too 
small  to  admit  of  analysis. 

Thus,  although  the  a-camphoramic  acids  are  easily  and  rapidly 
prepared,  they  do  not  afford  a  good  means  for  resolving  racemic  bases 
into  their  optically  active  components.  With  bases  containing  only 
aliphatic  radicles,  the  resolution  is  more  difficult  than  with  aromatic 
compounds,  so  much  so  that  in  no  case  has  more  than  one  derivative 
exhibiting  a  constant  m.  p.  and  rotatory  power  been  obtained  (compare 
Locquin,  Abstr.,  1907,  i,  593).  T.  H.  P. 

New  Method  of  Preparing  some  Simple  Ethers.  II.  Th. 
VAN  Hove  {Bull.  Acad.  roy.  Belg.,  1908,  540 — 551.  Compare  Abstr., 
1907,  i,  173). — The  author  has  extended  his  investigation  on  the 
preparation  of  ethor^  by  the  action  of  quinoline  hydrochloride  on 
primary  alcohols  to  secondary  and  tertiary  alcohols,  with  the  results 
that,  whereas  the  secondary  alcohol  yields  the  corresponding  ether  and 
ethylene  hydrocarbon,  the  tertiary  alcohol  yields  ethylene  hydro- 
carbons only.  When  isopropyl  alcohol  (1  mol.)  is  heated  with  quinoline 
hydrochloride  (0*2  mol.)  in  sealed  tubes  at  160°  for  eight  days,  the 
products  consist  of  isopropyl  ether,  zsopropyl  chloride,  and  propylene, 
together  with  an  isopropylquinoline  and  dn&opropylquinolhie.  The 
isopropyl  ether,  b.   p.    68—68*2°,  D^*^'^  0*7349   (Zander,  Abstr.,  1882, 
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1259,  gives  D^^^  0*7247),  obtained  amounted  to  24-5%  of  the  theoretical 
yield ;  the  isop-opylquinoline,  b.  p.  280 — 300°,  yielded  a  picrate,  m.  p. 
160 — 161°,  and  is  therefore  not  identical  with  any  of  the  tsopropyl- 
quinolines  already  described  (Widman,  Abstr.,  1886,  465 ;  Dbbner, 
Abstr.,  1887,  504;  Spady,  Abstr.,  1886,  263);  dii&opropylquinoliney 
b.  p.  300—320°,  forms  a  picrate,  m.  p.  226—228°. 

When  trimethylcarbinol  is  heated  for  three  days  at  160°  with 
qninoline  hydrochloride,  the  principal  products  consist  of  isobutylene 
and  diisobutylene.  M.  A.  W. 

Catalytic  Action  of  Finely-divided  ^Metals  on  Compounds 
containing  Nitrogen.  Maurice  Padoa  and  G.  Scagliarini  {Atti  R. 
Accad.  Lincei,  1908,  [v],  17,  i,  728— 731).— Whereas  2-methylindole 
is  obtained  on  passing  quinoline  vapour  over  reduced  nickel  heated  at 
260—280°  (Abstr.,  1906,  i,  765),  3-methylindole  is  formed  together 
with  a  little  quinoline  when  tetrahydroquinoline  is  similarly  treated. 
The  action  probably  occurs  owing  to  the  intermediate  formation  of 
propylaniline  by  the  breaking  of  bond  4 — 5,  or  of  2-methylamino-l- 
ethylbenzene  by  the  breaking  of  bond  2 — 3,  probably  the  latter, 
because  propylaniline  does  not  produce  a  methylindole  when  heated 
with  nickel  at  300°.  W.  A.  D. 

Indoles.  Angelo  Angeli  and  Eugenic  Morelli  (Atti  R.  Accad. 
lincei,  1908,  [v],  17,  i,  697— 702).— The  view   that  3-nitrosoindoles 

are  true  nitroso-derivatives,  CgH^<C^^Vy    ^^CR,  is  improbable  in  view 

of  the  fact  that  either  the  silver  or  sodium  salt  gives  with  ethyl 
iodide  only  one  ethyl  derivative ;  that  obtained  from  3-nitroso-2- 
phenylindole  is  red,  and  has  m.  p.  45°.  The  structure  of  the  nitroso- 
indoles  is  discussed  at  some  length  ;  they  are  probably  best  regarded  as 

oximes,    CqK^<C   ^'         U^CR,    derived  from   the    tautomeric   form, 

<JqH.^<C >|^CR,  of  the  indoles.     This  view  is  confirmed  by  the  fact 

that  2-phenylindole  reacts  with  nitrosobenzene  in  alcoholic  solution 
in  presence  of  traces  of  alkali,  forming  the  compound, 

which  crystallises  from  alcohol  in  crimson  prisms,  m.  p.  155°.  The 
action  is  compared  with  that  of  phenylacetonitrile  and  nitrosobenzene, 
CH^Ph-CN  +  NO-C^Hg  =  H^O  +  NPhlCPh-CN. 

The  compound^  ^(i^4,'^J^L at^CMc,  prepared  from  2-methyl- 
indole and  nitrosobenzene,  forms  yellow  crystals,  m.  p.  183°.  The 
'compound,  NMe2'CgH4*NIC<C[p  tt  ^N,    obtained    similarly    from    2- 

methylindole  and  nitrosodimethylaniline,  forms  red  needles,  m.  p. 
185°.  W.  A.  D. 

Preparation  of  Anthranil.  Kalle  &  Co.  (D.R.-P.  194364. 
Compare  Abstr.,  1907,  i,  908). — The  dimercury  derivative  of  o-nitro- 
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toluene  forms  a  yellow  chloride  when  mixed  with  10%  hydrochloric  acid, 
and  this  product  ,when  added  to  stronger  hydrochloric  acid  (D  1-185), 
furnishes  the  hydrochloride  of  anthranil,  from  which  this  amide  can  be 
purified  by  distillation  in  steam.  G.  T.  M. 

Aminopyrrolidone  Derivatives  from  Mesityl  Oxide  and 
from  Benzylideneacetone.  Moritz  Kohn  {Monatsh.,  1908,  29, 
497 — 508). — Bucherer's  and  Zelinsky's  modifications  of  Strecker's 
original  method  for  the  production  of  a-amino-acids  have  been  applied 
by  the  author  to  ^-amino-ketones,  with  the  result  that  amino- 
pyrrolidone derivatives  are  obtained  instead  of  the  expected  a :  y- 
diamino-acids. 

The  interaction  of  aqueous  methyldiacetonamino,  powdered  potass- 
ium cyanide  (1  mol.),  and  concentrated  aqueous  ammonium  chloride 
(1  mol.)  at  5 — 10°  leads,  after  hydrolysis  of  the  diaminonitrile  by 
concentrated    hydrochloric     acid,    to    the   formation    of     4-ammo-5- 

7  .    1    o    o    i  7   7  7.7.         ^T^;r   ^CO — CMe-NH,      , 

keto-l  :  2  :  2  :  4:4etramethylpyTrohdine,    In  Me<r  I  ^,     b.    p. 

OMe2*Cxl2 
140 — 143°/17  mm.,  which  is  soluble  in  water,  absorbs  carbon  dioxide, 
and  forms  b,  phenyUhiocarhamide,  m.  p.  180 — 181°.  By  using  methyl- 
amine  hydrochloride  in  the  place  of  ammonium  chloride  in  the  pre- 
ceding reaction,  i-methylamino-^-keto-l  :  2  :  2  :  i-tetramethylpyrrolidine, 
CgHigONg,  b.  p.  128—130715—16  mm.,  is  obtained,  which  also 
absorbs  water  or  carbon  dioxide,  and  yields  a  phenyUhiocarhamide, 
m.  p.  132 — 135°,  and  an  acetyl  derivative,  m.  p.  123 — 125-5°, 
4:-Dimethylamino-5-keto-l  :2:2-A-tetramethylpyrrolidine,  b.p.  130 — 140°/ 
13  mm.,  obtained  in  a  similar  manner  by  using  an  aqueous-alcoholic 
solution  of  dimethylamine  hydrochloride,  forms  a  platinichloride  and  a 
methiodide,  from  which  the  corresponding  aurichloride  and  platini- 
chloride are  obtained. 

The  constitution  of  the  additive  compound  of  benzylideneacetone 
and  methylamine  has  been  shown  to  be  CHg'CO'CHg'CHPh'NHMe, 
since  it  can  be  converted  by  potassium  cyanide  and  methylamine 
hydrochloride   and    subsequent   hydrolysis    into    4:-methylamino-5-Jceto- 

2-phenyl-l  :  i-dimethylpyrrolidine,    NMe<^   -rj^,     1  „  ,     b.    p. 

U -H.  x  n  *  U  xl  2 

181°/13  mm.,  a  colourless,  odourless,  viscous  liquid,  which  is  soluble 

in  water,   absorbs  carbon    dioxide,  and    forms   a   crystalline  phenyl- 

thiocarhamide.  0.  S. 

Stereoisomeric  Ohloroimino-aoid  Esters.  Willis  Stose 
HiLPERT  {Amer.  Cherry.  J.,  1908,  40,  150— 194).— Stieglitz  and  Earle 
(Abstr.,  1904,  i,  39)  have  shown  that  methyl  chloroimino-m-nitro- 
benzoate  exists  in  two  stereoisomeric  modifications,  and  Stieglitz  and 
Hale  have  recently  found  (unpublished)  that  the  corresponding  ethyl 
ester  exhibits  the  same  phenomenon.  The  author  now  finds  that 
methyl  and  ethyl  chloroimino-jo-nitrobenzoates,  methyl  chloroimino- 
2-nitro-jo-toluate,  and  methyl  and  ethyl  chloroimino-j8-naphthoates  also 
exist  in  stereoisomeric  modifications,  but  no  stereoisomerides  are 
obtainable  in  the  case  of  methyl  chloroimino-p-bromo-w-nitrobenzoate 
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and  methyl  chloroimino-/)-bromobenzoate.  In  the  case  of  the  first 
three  pairs  of  stereoisomerides,  the  less  stable  form  can  be  transformed 
into  the  more  stable  one  by  the  action  of  chlorine,  and  the  converse 
process  also  is  possible  to  a  small  extent.  In  the  case  of  the  naphthalene 
derivatives,  the  change  is  brought  about  by  boiling  water.  Further 
details  are  given  for  the  separation  of  a-  and  ^-methyl  chloroimino- 
w-nitrobenzoates  and  for  the  transformation  of  one  form  into  the 
other. 

When  j(?-nitrobenzonitrile  is  treated  with  methyl  alcohol  in  benzene 
solution,  it  yields  methyl  imino-p-nitrobenzoate,  a  white,  crystalline 
substance,  m.  p.  93 — 94°,  which,  with  hypochlorous  acid,  gives  methyl 
chloroimino'p-nitrohenzoate,  N02*CgH4'C(OMe)!NCl. 

The  crude  substance  is  fractionally  precipitated  from  its  chloroform 
solution  by  light  petroleum,  whereby  the  a-(s2/n.-)form  is  precipitated 
in  needles,  m.  p.  99 — 100°,  and  the  mother  liquor  yields  the  more 
stable  y8-(an/.i-)form  in  plates,  m.  p.  76°.  Ethyl  chloroimino-p-nitro- 
benzoate,  N02*CgH4*C(OEt)I]SCl,  is  prepared  similarly  by  the  action 
of  hypochlorous  acid  on  the  imino-ester  obtained  from  p-nitrobenzo- 
nitrile  and  ethyl  alcohol.  By  the  same  process  of  fractionation  as 
used  for  the  methyl  ester,  the  a-(s2/n.-)form  was  almost  exclusively 
obtained  in  needles,  m.  p.  98 — 99°.  The  ^-(an^i-)form,  which  crystal- 
lised only  to  a  very  small  extent  along  with  the  a-form,  was  isolated 
mechanically ;  it  occurs  in  plates,  m.  p.  90°,  and  is  the  more  unstable 
modification,  being  readily  transformed  into  the  a-form  by  chlorine. 
n-Propyl  chloroimino-p-nitrobenzoate,  N02*CgH4'C(OPr*)!NCl,  is  an  oil. 
Methyl  imino-2-nitro-ip-toluate,  prepared  from  2-nitro-jo-tolunitrile  and 
methyl  alcohol,  is  a  white,  crystalline  solid,  m.  p.  60 — 61°;  the  hydro- 
chloride was  analysed.  On  treatment  with  hypochlorous  acid,  the  free 
ester  yields  methyl  chloroimino-2-nitro--p-toluate, 

NO2-06H3Me-C(OMe):NCl, 
which,  when  fractionally  precipitated  by  light  petroleum  from  its 
chloroform  solution,  yielded  a  mixture  of  the  a-{syn.-)iorm.  in  plates, 
m.  p.  84 — 85°,  and  the  P-(anti-)form  in  needles,  m.  p.  71°.  The 
a-modification  is  readily  transformed  by  chlorine  into  the  more  stable 
/8-form. 

Methyl  chloroimino-p-toluate,  CgH4Me*C(0Me)INCl,  is  a  colourless 
oil. 

Methyl  chloroimino-jS-naphthoate,  CjQH7*C(0Me)INCl,  prepared  by 
chlorinating  methyl  imino-^-naphthoate,  is  separated  into  the  two 
modifications  by  adding  light  petroleum  to  its  chloroform  solution. 
The  a-form  is  precipitated  in  minute  crystals,  m.  p.  125°,  and  from 
the  filtrate  is  obtained  the  y8-form  in  large,  thin  plates,  m.  p.  72°. 
By  heating  with  water,  each  modification  is  partly  transformed  into 
the  other,  probably  by  the  action  of  a  trace  of  hypochlorous  acid  or 
chlorine  liberated  from  the  chloroimino -ester. 

Ethyl  chloroimino-^-naphthoate  (Slosson,  Abstr.,  1903,  i,  475),  when 
prepared  by  the  hypochlorous  acid  method,  yields  an  a-(s^n.-)variety, 
m.  p.  72°,  and  a  substance  crystallising  in  needles,  m.  p.  39°,  which  is 
probably  a  mixture  of  both  forms. 

Methyl  chloroimino-'p-bromobenzoate,  CgH4Br*C(0Me)INCl,  crystal- 
lises in  plates  and  needles,  m.  p.  60° ;  it  does  nob,  however,  occur  in 
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two  stereoisomeric  modifications.  Methyl  chloroimino-^-bromo-To.-nitro- 
henzoatej  N02'C(5H3Br*C(OMe)!NCl,  also  crystallises  in  plates  and 
needles,  m.  p.  95°,  which  are  not  stereoisomeric.  Methyl  chloroimino- 
^-anisate,  MeO'CgH4*C(OMe)INCl,  prepared  from  methyl  iminoanisate 
hydrochloride^  is  a  pale  yellow  oil  with  a  sharp  odour. 

Methyl  hromoimino'vu-nitrohenzoate,  N02*CgH4*C(0\re)*.NBr,  pre- 
pared from  methyl  imino-m-nitrobenzoate  and  hypobromous  acid, 
crystallises  in  plates,  m.  p.  99*5°,  and  needles,  m.  p.  101°,  which  are 
not  stereoisomeric.     Methyl  bro7noi7mno-P-naphthoate, 

CioH7-C(OMe):NBr, 
has  m.  p.  99—100°.  J.  C.  C. 

The    Transformation    of    Hydrazotoluene     into     Tolidine. 
J.  P.  VAN  Loon  (Chem.   Weekblad,  1908,   5,   689— 698).— The    trans- 
formation of  hydrazotoluene  into  tolidine  has  been  investigated  quanti- 
tatively, and  it  has  been  found  that  100  grams  of  hydrazotoluene  yield 
PfT  NTT   PTT       ^"^  '^  grams  of  tolidine,  2  grams  of  azotoluene, 

y—\         y~\    ^      and  2  gramsof  toluidine.  A  small  proportion 
NH"2<^        y — <^        y         of  an  isomeride  of  tolidine,  probably  of  the 
^ — ^       ^ — '^  annexed  formula,  is  also  formed,  but  has  not 

been  obtained  free  from  tolidine.  The  estimation  of  the  tolidine  was 
effected  by  precipitation  as  sulphate  from  hydrochloric  acid  solution  by 
magnesium  sulphate,  a  correction  being  necessary  on  account  of  tolidine 
sulphate  being  appreciably  soluble  in  cold  water.  The  value  of  the 
correction  factor  was  ascertained  by  experiments  on  the  solubility  of 
the  sulphate  at  certain  temperatures.  A.  J.  W. 

Replacement  of  Hydroxyl  Groups  by  Hydrazino-groups. 
Hartwig  Franzen  and  Th.  Eichler  (/.  pr.  Chem.,  1908,  [ii],  78, 
157 — 164.  Compare  Abstr.,  1905,  i,  244,  and  following  abstract). — It 
has  not  been  found  possible  to  replace  the  hydroxyl  groups  in  catechol 
and  quinol  by  hydrazino-residues,  or  yet  to  transform  1:3: 4-tolylene- 
diamine  into  the  corresponding  hydrazine  derivative. 

Bibenzylidene-l  :  d-phenylenedihydrazine,  CgH4(NH*NICHPh)2,  ob- 
tained by  the  action  of  benzaldehyde  on  the  crude  product  obtained  by 
heating  resorcinol,  hydrazine  sulphate,  and  a  50%  solution  of  hydrazine 
hydrate  for  six  hours  to  110 — 120°  in  an  atmosphere  of  hydrogen, 
crystallises  from  xylene  and  has  m.  p.  247 — 248°. 

Pyruvic  acid  reacts  with  the  same  condensation  product,  yielding 
dipyruvic  acid-m.-phenylenedihydrazine,  CgH4(NH*NI(JMe*C02H)2,  in 
the  form  of  a  yellow  solid,  m.  p.  191°. 

Hydrazine  salicylate,  OH*CgH4*C02H,N2^4>  forms  colourless  crystals, 
m.  p.  106°,  which,  when  heated  by  means  of  nitrobenzene  vapour, 
yield  3-keto-l  :  3-dihydyoindazole  (Fischer,  Abstr.,  1882,  1068).  Salicyl- 
hydrazide  when  heated  in  the  same  manner  yields  the  indazole  in 
addition  to  disalicylhydrazide^  N2H2(CO*CgH4'OH)2,  m.  p.  301°. 

Uydra>zine-o-hydroxytoluate,0^'^^^Q'Q>0^,^^^\M.%\Qi^\(^Oc^)^ 
=  1:2:3],  has  m.  p.  133 — 134°  ;  the  isomeric  meia-compound  [1  :  3  :  4] 
137—138°,  and  the  ;oam-compound  [1:4:  3],  130°.  When  these  salts 
are  heated,  they  yield  mixtures  of  hydrazino-  and  dihydroindazole 
derivatives,  which  so  far  have  not  been  separated. 

p-Hydroxynaphthoic  acid  hydrazide^  0H*C^QHg'C0*NH*NH2  [2  :  3], 

3  I  2 
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crystallises  from  alcohol  in  yellow  plates,  m.  p.  203 — 204°  (decomp.), 
and  yields  a  hemylidene  derivative,  OH*CjoHg'CO*NH*NICHPh, 
m.  p.  224-5°  J.  J.  S. 

7-Hydroxy-/8-naphthylhydra2ine.  Hartwig  Franzen  and  W. 
Deibel  (/.  pr.  Chem.,  1908,  [ii],  78,  143— 157).— Although  2:3-di- 
hydroxynaphthalene  yields  2  :3-naphthylenedihydrazine  when  heated 
with  hydrazine  hydrate,  the  isomeric  2  :  7-dihydroxy-derivative,  under 
similar  conditions,  yields  7-hydroxy-/3-naphthylhydrazine, 

OH-CioHg-NH-NHg; 
even  when  the  latter  compound  is  heated    with  hydrazine  hydrate, 
a  good  yield  of  the  dihydrazine  derivative  is  not  obtained. 

This  anomalous  behaviour  of  the  2  : 7-dihydroxynaphthalene 
cannot  be  explained  by  supposing  that  one  of  the  hydroxyl  groups 
reacts  as  the  tautomeric  ketone,  since  ketones  also  condense  readily  with 
hydrazine. 

The  best  yield  of  ^ -hydroxy -P-naphthylhydrazine  is  obtained  when 
the  dihydroxy-derivative,  hydrazine  sulphate,  and  a  45%  solution  of 
hydrazine  hydrate  are  heated  at  120 — 125°  for  eight  hours  in  an 
atmosphere  of  hydrogen.  It  crystallises  from  water  or  alcohol  in 
colourless  plates,  m.  p.  176°  (decomp.),  and,  when  exposed  to  the  air, 
turns  red.  It  dissolves  in  acids,  but  not  in  alkalis  or  ether.  The 
hydrochloride,  CjqHjqON2,HC1,  is  readily  soluble  in  water,  and  has 
m.  p.  192°;  the  sulphate  is  somewhat  less  soluble,  and  has  m.  p.  232° 
(decomp.);  the  nitrate  has  m.  p.  173°  (decomp.),  and  also  decomposes 
when  kept  for  some  time.  When  the  finely-divided  base,  obtained  by 
the  addition  of  a  little  potassium  hydroxide  solution  to  its  aqueous 
solution,  is  oxidised  by  aspirating  air  through  the  suspension,  a  dark 
red  solution  is  formed,  and  this  yields  a  red  precipitate  with  carbon 
dioxide. 

Nitrous  acid  transforms  the  base  into  a  cZmi^?'050-derivative,  probably 

oh-ch:c(no)-c-ch:c-N(no)-nh2  .,  ^ 

6h:ch— C.CH:6h  ^;  it  has  m.  p.  124°. 

Benzaldehyde  7 -hydroxy- P-naphthylhydrazone, 
OH-CioHe-NH-NICHPh, 
crystallises    from    benzene     in     pale     yellow    plates,     m.    p.     233°. 
The  corresponding  o-hydroxyhenzaldehyde  derivative,  Cj^Hj^OgNg,  has 
m.  p.  223°. 

7  -  Hydroxy  -  P  -  naphthylsemicarbazide,  OH'CioHg'NH'NH'CO'NHg, 
obtained  by  the  action  of  a  concentrated  aqueous  solution  of  potassium 
cyanate  on  the  hydrazine  derivative,  crystallises  from  alcohol  in 
reddish-violet  needles,  m.  p.  228°  7 -Hydroxy- (3-naphthylphenylthiosemi- 
carbazide,  OH*CjoHg*NH*NH*CS*NHPh,  obtained  by  the  action  of 
phenylthiocarbimide  on  the  hydrazine,  has  m.  p.  183°. 

The  base  condenses  with  an  alcoholic  solution  of  benzoylacetone, 
yielding  7'-hydroxy-l3'naphthyl-5-phenyl-3-methylpyrazole, 

m.  p.  199°,  and  with  ethyl  acetoacetate,  yielding  7' -hydroxy-p-naphthyl- 

NzzCMe 
Z-methylpyrazolme,  OH-CioHg-N<         i       ,  m.  p.  243°. 
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1-Chloro-P-naphthol,  CiqHqCI'OH,  can  be  prepared  by  dropping  a 
hot  solution  of  the  hydroxyhydrazine  into  a  boiling  solution  of  copper 
sulphate ;  it  crystallises  from  light  petroleum  in  colourless  plates, 
m.  p.  126'5°.  The  corresponding  acetyl  derivative,  C,(jHgCl*OAc, 
crystallises  from  toluene  in  colourless  plates,  m.  p.  104 "5°. 

An  acetic  acid  solution  of  the  hydroxyhydrazine  is  oxidised  by 
copper  sulphate  solution  to  ;8-naphthol. 

7-Amino-^'Qiaphthol,  OH'CjoHg'NHg,  obtained  together  with 
2  : 7-naphthylenediamine  by  heating  2  :  7-dihydroxynaphthalene  with 
ammonium  sulphite  and  hydroxide  in  a  reflux  apparatus,  has 
m.  p.  201°. 

In  the  preparation  of  7-hydroxy-/?-naphthylhydrazine,  a  small 
amount  of  2  : 7-naphthylenedihydrazine  is  formed.  This  yields  a 
dibenzylidene  derivative,  CioHg(NH*N:GHPh)2,  m.  p.  186-5°. 

*1  -Amino- p-naphthylhydrazine,  NHg'C^oHg'NH'NHg,  obtained  by  the 
action  of  hydrazine  hydrate  and  sulphate  on  2  :  7-naphthylenediamine, 
has  m.  p.  184°,  and  yields  a  dibenzylidene  derivative, 

CHPh:N-CioHg-NH-N:CHPh, 
m.  p.  201 '5°,  and  a  di-o-hydroxyhenzylidene  derivative, 

OH-CgH^-CHIN-CioHg-NH-NICH-CgH^-OII, 
which  begins  to  decompose  at  169°.  J.  J.  S. 

Action  of  Nitrogen  Peroxide  on  Aldehyde  Phenylhydr- 
azones.  Roberto  Ciusa  and  Ugo  Pestalozza  {Atti  R.  Accad.  Lincei, 
1908,  [v],  17,  i,  840 — 846). — The  action  of  nitrogen  peroxide  on 
aldehyde  phenylhydrazones  in  ethereal  solution  yields  the  correspond- 
ing arylnitroformaldehyde  phenylhydrazones  in  almost  quantitative 
proportions  :  CHAr:N2HPh  — >  N02*CAr:N2HPh,  small  amounts  of 
free  aldehyde,  diazobenzene  nitrate,  and  oxidation  products  being 
also  formed.  The  reaction  aifords  a  very  convenient  method  of 
preparing  arylnitroformaldehyde  phenylhydrazones,  being  easier  to 
carry  out,  and  giving  better  yields  of  purer  material,  than  the  action  of 
diazobenzene  salts  on  the  primary  nitrohydrocarbons,  or  the  action  of 
nitrous  acid  on  the  phenylhydrazones.  As  regards  the  mechanism  of 
the  reaction,  the  nitro-group  replaces  the  methinic  hydrogen  atom, 
a  further  proof  being  thus  afforded  of  the  peculiar  activity  of  this 
hydrogen  atom. 

The  phenylhydrazones  on  which  the  reaction  was  tried  were  those 
of  benzaldehyde,  m-nitrobenzaldehyde,  anisaldehyde,  and  piperonal. 
The  compound  obtained  in  the  last  case  was  nitromethylenedioxy-(a- 
henzaldehydephenylhydrazone,  CH202iC6H3'C(N02)!N2HPh,  which 
crystallises  from  a  mixture  of  benzene  and  alcohol  in  ruby-red, 
prismatic  needles,  m.  J.  119°,  and  dissolves  in  concentrated  sulphuric 
acid,  giving  a  violet  coloration  changing  to  red,  and  with  alkalis,  form- 
ing dark  red -solutions,  from  which  it  is  re-precipitated  by  the  addition 
of  acid  ;  the  potassium  salt  is  obtained  as  a  golden-yellow,  crystalline 
powder.  T.  H.  P. 

The  Degradation  of  Laevulosazine  (Ditetrahydroxybutyl- 
pyrazine)  in  the  Animal  Body.  Karl  Stolte  (Biochem.  Zeitsch., 
1908,  12,  499 — 509). — After  ingestion  of  laevulosazine,  a  product  is 
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excreted  in  the  urine  which  gives  with  ferrous  sulphate  in  acetic 
acid  solution  a  carmine-red  colour.  The  substance  causing  this 
reaction  was  isolated  from  rabbits'  urine  by  concentrating  it  to  a 
syrup  and  precipitating  the  inorganic  salts  with  alcohol.  On  addition 
of  a  concentrated  aqueous  solution  of  copper  acetate  acidified  with  acetic 
acid,  a  copper  salt  was  precipitated.  This  was  dissolved  in  sodium 
hydroxide  solution  and  decomposed  by  hydrogen  sulphide,  the  filtrate 
from  the  sulphide  decolorised  by  charcoal,  and  copper  acetate  in 
aqueous  solution  added.  A  crystalline  precipitate  was  thereby 
obtained,  which  was  identified  as  the  copper  silt  of  2-hydroxymethyl- 
pyrazine-5-carboxylic  acid.  On  oxidation  with  hydrogen  peroxide  in 
alkaline  solution,  it  yielded  pyrazine-2 : 5-dicarboxylic  acid,  m.  p. 
272—273°. 

The  relation  of  laevulosazine  to  these  degradation  products  can  be 
expressed  as  follows : 


N 

N 

N 

HC     C-C,HA 

HC     C-C02H 

HC     C-COgH. 

C^HjO.-C     CH 

OH-CH.-C     CH 

COoH-C     CH 

N 

%/ 

N 

Laevulosazine. 

2-Hydroxymethylpyrazine-5- 
carboxylic  acid. 

Pyrazine-2 : 5- 
dicarboxylic  acid. 

The  constitution  of  the  excreted  product  was  also  confirmed  by  the 
preparation  of  an  acetyl  derivative.  The  substance  which  sometimes 
in  normal  urine  gives  a  red  coloration  with  ferrous  sulphate  is  not  a 
pyrazine  derivative.  S.  B.  S. 

Preparation  of  Certain  Azines.  Giacomo  Ponzio  and  R. 
GiovETTi  (Gazzetta,  1908,  38,  ii,  123—126;  Atti  R.  Accad.  Sci. 
Torino,  1908,  43,  817— 820).— The  conclusion  drawn  by  von 
Bothenburg  (Abstr.,  1893,  i,  701),  that  when  hydrazine  acts  on  com- 
pounds containing  the  group  INOH  the  latter  is  always  replaced  by 
IN'NHg,  is  inaccurate.  Thus,  from  isonitrosoacetone  and  hydrazine, 
the  authors  have  obtained  the  corresponding  azine, 

NOH:CH-CMe:N-N:CMe-CH:NOH, 
and  from  the  latter,  by  means  of  a  simple  and  general  reaction,  the 
azines  of  mixed  isonitroso-ketones,  Me*CO*CArINOH,  which  cannot  be 
prepared  directly.  The  latter  compounds  crystallise  well,  and  are 
converted  into  mixed  diketones,  CHg'CO'CO'Ar,  by  the  action  of 
dilute  acids,  but  are  not  transformable  into  pyrazjlines. 

isoNitrosoacetonazine,  CgHjoOgN^,  prepared  by  the  action  of 
powdered  hydrazine  sulphate  (I  mol.)oa  a  solution  of  isonitrosoacetone 
(2  mols.)  in  20%  sodium  hydroxide  solution,  separates  from  alcohol  or 
water  in  crystals,  m.  p.  221°  (decomp.). 

i&o Nitrosophenylacetonazine,  (NOH!CPh*CMeI)2N2,  obtained  by  the 
interaction  of  i«onitrosoacetonazine  and  diazobenzene  chloride  (2  mols.) 
in  10%  sodium  hydroxide  solution,  crystallises  from  alcohol  in 
yellowish-red  needles,  m.  p.  187—188°,  and  yields  hydrazine  sulphate 
and  phenyl  methyl  diketone  whe?i  ^e^ted  with  10%  sulphuric  acid. 
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iBO Nitroso-^-tolylacetonazine,  [CgH4Me*C(NOH)*CMe!]2]S'2,  prepared 
by  treating  isonitrosoacetonazine  in  alkaline  solution  with  diazo- 
p-toluene  chloride,  crystallises  from  alcohol  in  yellow  laminse,  m.  p. 
198— 199°(decomp.). 

iso Nitrosoanisylacetonazine,  [OMe*CgTl4*C(NOH)*CMe]2N'2,  prepared 
in  a  similar  manner  to  the  preceding:  compounds,  crystallises  from 
alcohol  in  yellow  prisms,  m.  p.  193 — 194°  (decomp.),  and  yields 
hydrazine  sulphate  and  p-anisyl  methyl  diketone,  m.  p.  44 — 45°,  when 
distilled  with  10%  sulphuric  acid.  T.  H.  P. 

P3rrimidine8.  XXXIII.  Synthesis  of  ^-Alkyl  Derivatives 
of  Cytosine,  Thymine,  and  Uracil.  Treat  B.  Johnson  and  Samuel 
H.  Clapp  (/.  BioL  Chem.,  1908,  5,  49—70.  Compare  this  vol.,  i,  692, 
693). — Various  iV^-alkyl  derivatives  of  cytosine,  thymine,  and  uracil 
have  been  synthesised  on  account  of  the  occurrence  of  certain  methyl- 
purines  in  nature,  and  also  on  account  of  the  relationship  between 
methyluracils  and  the  purines,  theobromine  and  caffeine. 

The  introduction  of  methyl  groups  into  these  pyrimidine 
derivatives  has  a  similar  influence  on  their  physical  properties  to  that 
on  the  purines.  They  increase  the  solubility  and  lower  the  melting 
points.  The  3-methyl  pyrimidines  melt  at  higher  temperatures  than 
the  isomeric  1 -methyl  derivatives. 

When  6-oxy-2- ethyl fchiol-5-methyl pyrimidine  is  methylated  by  means 
of  methyl  iodide  and  alcoholic  potassium  hydroxide,  a  mixture  of  the 
two  isomeric  1  :  5-  and  3  : 5-dimethyl  derivatives  is  obtained. 

^'Oxy-2'ethylthiol-\:  6dim€th7/lpyrimidine, 

is  less  soluble,  and  crystallises  from  water  in  long,  slender  prisms, 
m.  p.  65°.     Q-Oxy-2-ethylthiol-S  :  5-dim'ithylpyrimidine, 

crystallises  from  benzene  in  colourless  prisms,  m.  p.  156°.  When 
hydrolysed  with  hydrobromic  acid,  each  thio-derivative  yields  the 
corresponding  thymine. 

l-Methylthymine,  CO<^^TT^pTj^CMe,  crystallises  from  water  in  stout 

prisms,  m.  p.  202 — 205°  (decomp.),  and  the  isomeric  3-methylthymine 
crystallises  from  the  same  solvent  in  prismatic  needles  or  octahedral 
prisms,  m.  p.  280 — 282°.  In  the  formation  of  the  latter  compound,  a 
certain  amount  of  Q-oxy-2-thio-3  :  d-dimethylpyrimidiney 

'NH— C0« 


cs<S 


Me-CH>«'^' 


is  also  formed  ;  it  is  less  soluble  in  water  than  the  methylthymine,  and 
crystallises  in  needles,  m.  p.  229 — 230°. 

Bromine    water   converts  1 -methylthymine  into   b-bromoA-hydroxy- 

l-methylhydrothymine,  CJO^-K^Trf^^^^prV^CMeBr,  which  crystallises 

in  stout  prisms,  m.  p.  123—125°,  when  heated  slowly.  The  correspond- 
ing 5-m«ro-derivative,  CgHgOgNg,  obtained  by  the  action  of  nitric  acid 
on  the  base,  forms  well-developed  prisms,  m.  p.  135 — 136°  (decomp.). 
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The  isomeric  ^-nitro-i-hydroxy-Z-methylhydrothymine,  obtained  by  the 
action  of  nitric  acid  on  3-methylthymine,  crystallises  in  large  prisms, 
which  decompose  at  178 — 181°. 

The  mono  potassium  derivative  of  thymine,  C^HgOgNgK,  crystallises 
from  alcohol  in  long  needles. 

1  :  3-Dimethylthymine  (Steudel,  Abstr.,  1901,  i,  108)  is  most  readily 
obtained  by  methylating  thymine,  and  with  bromine  water  yields 
5-bro77io-4:-hyd7'Oxy-l  :  3-dimethylhydrothymine, 

'^0<NM:."^H')>CMeBr, 

in  the  form  of  prisms,  m.  p.  132 — 133°. 

Monopotassiumuracil,  obtained  by  digesting  uracil  with  the 
theoretical  amount  of  alcoholic  potassium  hydroxide,  has  the  composi- 
tion O^HgOgNgKjHgO,  and  loses  its  water  of  hydration  at  120°.  When 
uracil    is    methylated     in    the    presence    of     potassium    hydroxide, 

I  :3-dimethyluracil,  ^O'^jsjivt  .nu^CJH,    which    crystallises   from   a 

mixture  of  ether  and  alcohol  in  long,  slender  prisms,  m.  p.  121 — 122°, 
is  obtained.  With  bromine  water  this  base  yields  ^-dihr omo- ^-hydroxy - 

1 :  3-dimethylhydrouracil,  ^JO^^^  •rH/'OH^'^^"^^2»  ^*  P-  ^^^ — 136°, 

which  is  transformed  into  5bromo-l  :  3-dimethyluracil  when  digested 
with  alcohol. 

3- Methyl cytosine,  ^^"^^^ nxr^^Hj   obtained  by  methylating 

cytosine,  crystallises  from  methyl  alcohol  in  prisms,  decomp. 
278—279°.  The  platinkhloride,  (C5H^ON3)2H2PtCl6,2H20,  crystallises 
in  slender  prisms,  and  the  picrate  in  long  prisms,  which  decompose  at 
280°  when  heated  slowly.  5-BromO'3-metkyluracil,  CgH^OgNgBr, 
obtained  by  treating  3-methylcytosine  with  bromine  and  water  and 
digesting  the  product  with  ethyl  alcohol,  crystallises  from  water  in 
slender  needles,  which  decompose  at  255 — 260°. 

20xy-Q-phenyImethylaminopyrimidine,  CO<C.-|st-Vt_ prr^CEI,  ob- 
tained by  the  action  of  methylaniline  on  6-chloro-2-ethylthiolpyrimidine 
and  digesting  the  product  with  hydrobromic  acid,  crystallises  from 
alcohol  in  hexagonal  plates,  which  do  not  decompose  below  285°. 
When  this  base  is  methylated,  it  yields  2-oxy-Q'phenylmethylamino-3- 

methylpyrimidine^    ^^"^NM PH^^''^'    ^^^^^     crystallises     in 

striated  prisms,  m.  p.  186 — 187°. 

3  :  5-Dimethylcytosine,  CO<C>tJ^  _n|£>C!Me,  obtained  by  methyl- 
ating 5-methylcytosine  (Abstr.,  1904,  i,  624),  crystallises  from  methyl 
alcohol  in  prisms,  which  decompose  at  300 — 310°. 

The  formation  of  the  3-methylthymine  by  dissolving  3  :  5-dimethyl- 
cytosine  in  concentrated  bromine  water,  evaporating  to  dryness,  and 
digesting  the  product  with  absolute  alcohol,  establishes  the  positions 
of  the  methyl  groups  in  3  :  5-dimethylcytosine. 

[With  N.  A.  Martin.] — Electrical  conductivity  measurements  have 
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been  made  with  thymine  and  its  iV-metbyl  derivatives.  The  con- 
ductivities tend  to  increase  with  the  length  of  time  the  solutions  are 
kept,  especially  in  the  case  of  1-  and  3-methylthymines.         J.  J.  S. 

Pyrimidines.  XXXV.  Action  of  Potassium  Thiocyanate 
on  Some  Imide  Chlorides.  Treat  B.  Johnson  and  Walter  F. 
Storey  (A7ner.  Chem.  /.,  1908,  40,  131— 147).— Wheeler  and  Bristol 
(Abstr.,  1905,  i,  483)  have  shown  that  6-chloro-2-ethylthiolpyrimidine, 
6  - chloro  -  2  - ethylthiol -  5  - methylpyrimidine,  and  6  - chloro - 5  - bromo -  2 - 
ethylthiolpyrimidine  give  thiocarbimido-derivatives  when  treated  with 
potassium  thiocyanate,  but  the  intermediate  formation  of  thiocyanates 
was  not  observed.  Johnson  and  McCollum,  however  (Abstr.,  1906,  i, 
768),  found  that  6-chloro-5-ethoxy-2-ethylthiolpyrimidine  yields  the 
6-thiocyano-derivative,  which  can  be  transformed  into  the  correspond- 
ing 6-thiocarbimido-derivative.  The  present  authors  have  now 
examined  the  behaviour  of  potassium  thiocyanate  towards  6-chloro-2- 
^-toluidinopyrimidine,  6-chloro-2-o-toluidinopyrimidine,  and  6-chloro-2- 
jo-tolyl-4-methylpyrimidine  ;  the  two  forms  do  not  react  with  potassium 
thiocyanate,  but  the  latter  gives  the  corresponding  thiocyano- derivative, 
which  can  be  transformed  into  the  isomeric  thiocarbimido  compound. 
Moreover,  the  substances  examined  by  Wheeler  and  Bristol  yield 
thiocyano-derivatives,  readily  transformed  into  the  thiocarbimido- 
isomerides  when  the  time  of  the  reaction  is  limited  to  twenty  to  sixty 
minutes,  instead  of  three  to  fifteen  hours,  as  employed  by  these 
authors. 

[With    Elmer   Y.    M.cCoLLVM.]—Q-Thiocya7io-2-ethylthiolpyri7nidinef 

N^^^LpJxTnTj^^-^'    P^^pared    by   warming    6-chloro-2-ethylthiol- 

pyrimidine  with  potassium  thiocyanate  in  acetone  or  95%  alcoholic 
solution,  crystallises  from  alcohol  in  aggregates  of  rectangular  prisms, 
m.  p.  82°.  On  heating  at  80 — 90°  for  four  to  five  hours,  it  is  trans- 
formed into  the  thiocarbimido-derivative.  This  is  obtained  as  a  yellow 
oil,  b.  p.  200 — 205°/45 — 50  mm.,  which,  after  some  time,  deposits  a 
yellow,  crystalline  compound,  m.  p.  175 — 177°.  This  does  not  react 
with  ammonia,  and  is  regarded  as  a  polymeric  form  of  2  ethylthiol- 
6-thiocarbimidopyrimidine  (compare  Wheeler  and  Bristol,  loc.  cit.). 

6- Thiocyano-2-ethi/Uhiol-6 -methylpyrimidine,  N%p^^^<^^  ^p^^  ^CH, 

crystallises  from  alcohol  in  prisms,  m.  p.  95°.  It  dissolves  in  thioacetic 
acid,  forming  prismatic  crystals,  m.  p.  179 — 180°,  which  probably 
consist  of  Q-thio-2-ethylthiol-K>-methylpyri7nidine.     t>- Bromo- Q-thiocyano- 

^-ethylthiolpyrimidinSf  ^'^p/cnisjx .  nT>  ^^H,  crystallises  from  alcohol 

in  prisms,  m.  p.  81  —  82°.  With  thioacetic  or  thiobenzoic  acid,  it 
yields  5-bromo-6-thio-2-ethylthiolpyrimidine,  and,  when  heated  for  two 
hours  at  150 — 160°,  it  is  transformed  into  the  thiocarbimido-isomeride. 

6  -  Oxy  -  2  -  o  -  toluidinopyrimidine,     NH*\pX L_iL_pTT^OH, 

prepared  by  heating  a  mixture  of  6-oxy-2-etbylthiolpyrimidine  and 
o-toluidine  for  three  days  on  the  steam- bath,  separates  from  alcohol  or 
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acetic  acid  in  prismatic  crystals,  m.  p.  219 — 220°.  With  phosphoryl 
chloride,  it  yields  6-chloro-2-o-toluidinopi/rimidinej 

separating  from  alcohol  in  crystals,  m.  p.  78°,  which,  when  heated 
with  alcoholic  ammonia,  furnishes  Q-amino-2-o-toluidinopyrimidinej  crys- 
tallising from  alcohol  in  small  prisms,  m.  p.  124°,  and  when  boiled 
with  a  benzene  solution  of  aniline  gives  6-anilino-2-o-toluidino- 
pyrimidine,  crystallising  from  alcohol  in  hexagonal  plates,  m.  p.  128°; 
the  hydrochloride  forms  slender  needles,  m.  p.  126°. 

Q-Oxy-2-i^-toluidinopyrimidine,  prepared  from  6-oxy-2-ethylthiol- 
pyrimidine  and  ^-toluidine,  crystallises  from  acetic  acid  in  needles, 
m.  p.  270 — 271°.  With  phosphoryl  chloride,  it  gives  Q-chloro-2  -p- 
toluidinopyrimidine,  separating  from  alcohol  in  prisms,  m.  p.  112 — 113°. 
This  reacts  with  aniline,  yielding  6-ardlino-2-ip-toluidinopyrimidiney 
which  crystallises  from  alcohol  in  needles,  m.  p.  135°;  the  hydro- 
chloride forms  prisms,  decomposing  at  134°.  Q-Oxy-2-P-naphthylamino- 
pyrimidine^  prepared  from  /3-naphthylamine  and  6-oxy-2-ethylthiol- 
pyrimidine,  crystallises  from  alcohol  in  needles,  m.  p.  270°. 

Q'Chloro-2-'p-tolylA-'methylpyrimidinef 

prepared  by  heating  a  mixture  of  6-oxy-2-;;-tolyl-4-methylpyrimidine, 
phosphorus  pentachloride,  and  phosphoryl  chloride,  crystallises  from 
alcohol  in  prisms,  m.  p.  1 07°.  With  potassium  thiocyanate,  this  gives 
Q-thiocyano-2-p-tolyl-4:-inethylpyrimidinef  separating  from  alcohol  in 
fern-like  crystals,  m.  p.  123°,  which,  when  warmed  with  thiobenzoic 
acid,  yields  6-thio-2-p-tolylA-methylpyrimidine, 

crystallising  from  alcohol  in  slender  prisms,  m.  p.  114°.  When  the 
thiocyano-compound  is  heated  for  two  and  a-half  hours  at  130  — 135°, 
it  undergoes  re-arrangement,  yielding  prisms,  m.  p.  207 — 208°,  which 
probably  consist  of  a  polymeric  form  of  the  thiocarbimddo-derivsitiye. 
With  ammonia  this  gives  6-thiocarbamido-2-'p-tolyl-4:-7)iethylpyrimidinet 

■^^pInVT'V^'NTT  \.pTT^^^^®'  crystallising  from  alcohol  in  prisms, 
m.  p.  145 — 146°.  When  6-chloro-2-jt?-tolyl-4-methylpyrimidine  is  heated 
with  ammonia  at  180 — 190°  for  two  hours,  it  yields  ^-amino-2-p-tolyl- 
Ai-methylpyrimidine,  separating  from  alcohol  in  hexagonal  tablets, 
ra.  p.  178 — 179°,  and,  when  warmed  with  a  benzene  solution  of  aniline, 
6-anilino-2-i^-tolyl-4:-'methylpyrimidine,  crystallising  from  alcohol  in 
needles,  m.  p.  120 — 121°,  is  obtained;  the  hydrochloride  separates 
from  alcohol  in  clusters  of  needles,  m.  p.  269 — 270°  (decomp.). 

J.  C.  C. 

Pyrimidines.  XXXVI.  Synthesis  of  Cytosine-5-carboxyl- 
amide.  Henry  L.  Wheeler  and  Carl  0.  Johns  (Amer.  Chem.  J., 
1908,  40,  233—251.  Compare  Abstr.,  1907,  i,  559,  1083).— The 
authors  have  previously  shown  that  ethyl-»/^-thiocarbamide  and  ethyl 
ethoxymethylenemalonate  condense  to  form  ethyl  2-ethylthiol-6-oxy- 
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pyrimidiiie-5-carboxylate,  and  that  the  corresponding  acid  is  readily 
obtained  from  this.  They  have  now  succeeded  in  greatly  increasing 
the  yield  of  pyrimidine  in  this  condenisation,  and  have  made  it  the 
starting  point  for  further  syntheses. 

The  acid  chloride  of  Q-chloro-^-ethylthiolpyrimidine-^-carhoxylic  acid, 

N^Qir-n/nocn^^^''  P>^®P^^®^  by  boiling  the  dry  oxy-acid  with 
phosphoryl  chloride,  separates  from  light  petroleum  in  radiating  clusters 
of  colourless  prisms,  m.  p.  38 — 40°.     With  cold  aqueous  ammonia,  the 

corresponding  amide,  ^"^pTj'n/nQ.TSrjT  x^CCl,  is  formed,  which  septr- 

ates  from  benzene  in  long,  hair-like  crystals,  m.  p.  134°  and  with  sodium 
ethoxide  yields  6-ethoxy-2-ethylthiolpyrimidine-5-carboxylamide, 
^^C(SEt)  ^^G-OEt 

m.  p.  134°.  When  the  acid  chloride  of  6-chloro-2-ethylthiolpyrimidine- 
5-carboxylic  acid  is  warmed  with  aqueous  ammonia,  6-amino-2-ethyl- 

thiolpyrimidine-6-carhoxylamide,  ^^rya- n(nr),^xT  x^CNHg,    stout 

prisms,  m.  p.  218 — 219°,  is  produced  ;  with  bromine,  it  yields  a  c:?^6romo- 
additive  compound.  When  the  latter  is  heated  until  the  loss  corre- 
sponds with  the  weight  of  one  molecular  proportion  of  hydrogen 
bromide,  the  resulting  material  dissolved  in  dilute  potassium  hydroxide, 
and  the    solution  acidified  with  acetic  acid,  cytosine-b-carboxylamidef 

"^'^ri'NTT  ^•^/'^0•NH  \^^^^  ^^  obtained.  This  is  also  formed,  to- 
gether with  the  acid,  by  the  action  of  hydrochloric  acid  on  6-amino-2- 
ethylthiolpyrimidine-5-carboxylamide ;  it  does  not  melt  at  310°.  The 
substance  previously  regarded  as  having  this  constitution  {loc.  cit., 
1083)  was  probably  impure  or  partly  hydrated  cytosine.  On  hydro- 
lysis with  hydrochloric  acid,  it  yields  cytosine-S-carboxylic  acid,  and  it 
forms  the  following  salts  :  hydrochloride ,  colourless,  stout,  pointed 
prisms  ;  nitrate,  truncated  octahedrons  or  tufts  of  short  hairs  ;  sulphate, 
pearly  scales ;  and  picrate.  J.  C.  C 

Preparation  of  2-Hydroxydihydro-  and  l-Alkyl-2-ketodi- 
hydro-quinoxalines.  Martin  Lange  (D.R.-P.  196563). — The  o- 
nitrosophenols  interact  with  aldehydes  and  primary  amines  or  with 
Schiff's  bases  to  f orm  quinoxaline  derivatives. 

2- Hydroxy dihydro-V  :  2' -naphlhaquinoxaline    (I),    a    yellow,    sandy 

NH CHg 


/\/N-NMe-CO 


(II.) 

powder,  m.  p.  240°,  is  produced  by  adding  acetaldehyde  and  ammonium 
chloride  to  an  alkaline  solution  of  l-nitroso-)8-naphthol. 

2-lLeto-l-methyldihydro-V  :  2' -naphthaquinoxali7ie    (II),  m.  p.    155*5°, 
is  obtained  by  substituting  methylamine  hydrochloride  for  ammonium 
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chloride  in  the  foregoing  reaction.  The  corresponding  2-keto-l- 
ethyldihydro-l' :  2'-naphthaquinoxaline,  m.  p.  164°,  is  produced  by 
condensing  l-nitroso-y3-naphthol  with  30%  ethylamine  and  acet- 
aldehyde. 

The  patent  contains  a  description  of  several  other  quinoxalines 
derived  from  l-nitroso-yS-naphthol,  2-nitroso-a-naphthol,  and  their  carb- 
oxylic  and  sulphonic  acids,  and,  in  addition,  two  obtained  from  nitroso- 
2  : 7-dihydroxynaphthalene  and  one  from  dinitrosoresorcinol. 

These  compounds  have  the  formulae : 


O 


Hor   Y  Vn:c-oh     nor  Y  VNMe-co     I    j-n:C'Oh 


NH CH„ 


:N-0H 


NH — CHo 

(IV.)  (V.) 

(Ill)  and  (IV)  are  obtained  from  2  : 7-diliydroxynaphtlialene, 
acetaldehyde,  and  ammonia,  or  methylamine,  respectively. 

(V),  which  is  produced  from  dinitrosoresorcinol,  acetaldehyde,  and 
ammonia,  separates  in  orange  crystals.  G.  T.  M. 

Ethyl  Pyromucylacetate  [Purfuroylacetate].  II.  3-Puryl- 
6-pyrazolone.  Henry  A.  Torrey  and  Joaquin  E.  Zanetti  {J.  Amer. 
Chem.  Soc,  1908,  30,  1241— 1244).— When  ethyl  furfuroylacetate 
is  treated  with  phenylhydrazine,  it  is  converted  into  l-phenyl-3-furyl- 
5-pyrazoIone.  This  compound  and  some  of  its  derivatives  have  been 
described  previously  (A.bstr,,  1907,  i,  146). 

By   the   action   of   hydrazine   on    ethyl    furfuroylacetate,    S-furyl- 

^-pyrazolone,  jJ^.^H^^'^^N— NH'  ^'  ^'  ^^^°  (decomp.),  is 
obtainec?,  and  forms  small,  rectangular  plates.  ThQ  picrate  decomposes 
at  192°.  The  acetyl  derivative,  m.  p.  153 — 154°,  and  the  diacetyl 
derivative,  m.  p.  102°,  crystallise  in  long,  white  needles.  The 
benzylidene  derivative  forms  a  light  brown,  amorphous  powder,  and 
does  not  melt  at  300°.  When  the  pyrazolone  is  treated  with  phenyl- 
carbimide,  a  compound,  probably  d-furyl-d-pyrazolonepkenyl carbamide j 

XT  n  .  rir\ 

^  x^  7^^  •  _^>N-CO-NHPh,  m.  p.   192°,  is  obtained  in  the  form  of 

small,  white  needles.  E.  G. 

Trihydroxymethyldihydrouracil.  Robert  Behrend  and  Karl 
Beer  {A^mahn,  1908,  362,  115—122.  Compare  Behrend  and 
Grtinewald,  Abstr.,  1902,  i,  834). — A  further  account  of  the  properties 
of  a-  and  /?-trihydroxymethyldihydrouracils  (compare  Behrend  and 
Osten,  Abstr.,  1906,  i,  309).  Both  of  these  compounds  crystallise 
with  IHgO.  The  compound  obtained  by  the  interaction  of  the 
/3-compound  and  phenylhydrazine  is  a  phenylhydrazide,  Cj^Hj^O^N^, 
since  it  liberates  phenylhydrazice  when  treated  with  alkali.  Both  a- 
and  ^-trihydroxymethyldihydrouracils  are  oxidised  by  potassium  per- 
manganate in  the  presence  of  potassium  hydrogen  carbonate,  yielding 
potassium   acetoxalurate^    C5H505N2K,2H20,    crystallising   in  needles 
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decomposing  at  214—216°  An  acid  salt,  C5H505N2K,C5Hg05l^2' 
m.  p.  201°,  separates  when  a  solution  of  the  neutral  salt  is  acidified 
with  hydrochloric  acid. 

The  a-uracil  when  heated  at  105 — 110°  loses  SHgO,  yielding  a 
yellow  powder  which  decomposes  at  140 — 145°.  The  yS-uracil  also 
loses  2H2O  at  105 — 110°,  yielding  a  syrupy  acetylallanturic  acid.  The 
same  acid  is  also  formed  when  a  neutral  or  slightly  alkaline  aqueous 
solution  of  either  the  a-  or  /8-uracil  is  warmed.  A  phenylhydrazoyie, 
CjjH^2^3^4'  forming  yellow  crystals  decomposing  at  219 — 220°,  was 
prepared. 

Acetylallanturic  acid  is  oxidised  by  potassium  permanganate  in 
the  presence  of  potassium  hydrogen  carbonate  to  oxaluric  acid  and 
acetic  acid ;  in  no  case  was  either  acetoxaluric  acid  or  acetylcarbamide 
formed.      .  W.  H.  G. 

Dimethylglycoluril  and  )8-Methylhydantoin.  Emil  Weitzner 
{Annalen,  1908,  362,  125 — 131). — An  account  of  attempts  to  obtain 
a  fruitful  and  simple  method  for  preparing  ^-methylhydantoin. 

Methylcarbamide,  or,  better,  its  acetyl  derivative,  reacts  with  glyoxal 
in  aqueous  solution  in  the  presence  of  hydrochloric  acid,  yielding 
dimethylglycoluril -(compare  Franchimont  and  Klobbie,  Abstr.,  1888, 
1179).     The  product  so  formed  is  shown  to  be  a  mixture  of  the  two 

isomerides:  CO<^^_^jj._^^>CO  and  CO<^jj_^  i^^.^^^>CO. 

Both  these  compounds  when  decomposed  with  hydrochloric  acid 
yield  the  same  product,  namely,  a  mixture  of  a-  and  yS-methyl- 
hydantoins,  which  is  separated  only  with  great  difficulty.  The  best 
method  for  obtaining  ^-methylhydantoin  is  by  acting  on  sarcosine 
hydrochloride  with  potassium  cyanate  in  aqueous  solution,  and  heating 
the  resulting  solution  with  hydrochloric  acid. 

The  mixture  of  isomeric  dimethylglycoluril s  prepared  from  glyoxal 
and  acetylmethylcarbamide  may  be  separated  by  fractional  crystal- 
lisation from  water.  Both  isomerides  crystallise  in  long,  colourless 
needles,  and  melt  at  285— 287°  and  230— 2 3 2°  respectively. 

W.  H.  G. 

Preparation  of  Azoxy-derivatives.  0.  Dieffenbach  (D.R.-P 
197714), — Azoxy-compounds  may  be  conveniently  obtained  free  from 
amines  by  digesting  a  mixture  of  a  nitro-compound  and  hydrazo- 
derivative  until  they  have  interacted  to  furnish  a  mixture  of  azo-  and 
azoxy-derivatives. 

A  mixture  of  azo-  and  azoxy-o- toluene  is  thus  produced  by 
maintaining  a  mixture  of  o-nitrotoluene,  hydrazo-o-toluene,  toluene, 
and  aqueous  sodium  hydroxide  (10%)  at  90°  for  eight  hours.  Under 
similar  conditions  a  mixture  of  o-nitrobenzoic  acid  and  hydrazobenzene 
yields  sodium  o-azoxybenzoate  and  azobenzene,  which  are  readily 
separated.  This  reaction  may  be  combined  advantageously  with  the 
electrolytic  production  of  hydrazo-derivatives. 

The  azoxy-compound  is  reduced  electrolytically  toa  hydrazo-compound 
and  then  more  nitro-compound  is  added,  which  is  then  reduced  to  the 
azoxy-compound  by  the  hydrazo-derivative  present,  so  that  the  nitro- 
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compound  is  being  continuously  reduced  chemically  whilst  the  electro- 
lytic reduction  is  effected  on  the  azoxy-derivative.  G.  T.  M. 

Hydantointetrazones.  J.  R.  Bailey  {J,  Amer.  Chem.  Soc, 
1908,  30,  1412—1418.  Compare  Abstr.,  1904,  i,  826).~The  author 
adduces  further  evidence  in  favour  of  the  constitution  of  the  azo- 
hydantoins  (loc.  cit.)  by  showing  the  relation  of  azophenyldimethyl- 
hydantoin  (I)  to  phenyldimethylhydantoin  (II)  and  to  aminophenyl- 
dimethylhydantoin  (III). 

CMe^-N-N  :N-N CMe,         CMe.-NH  CMe.-N-NH, 

CO      CO  CO      CO  CO      CO  CO      CO 

\/        \/         \-/        \/ 

JNPh  NPh  NPh  NPh 

(I.)  (II.)  (III.) 

l-Azo-3-phenyl-5  : 5-dimethylhydantoin  after  purification  by  crystalli- 
sation from  ethyl  acetoacetate  decomposes  at  285°  (corr.),  instead  of  270° 
as  given  previously.  When  heated  at  60°  with  sulphuric  acid  or  boiled 
with  alcoholic  potash,  it  loses  nitrogen  and  yields  Z-phenyl-b '.b-diinethyl- 
hydantoin,  crystallising  from  water  in  prisms,  m.  p.  171°  (corr.),  which 
is  also  obtained  by  condensing  phenylcarbimide  with  aminoisobutyro- 
nitrile  and  hydrolysing  the  product. 

[With  Barney  Brooks.] — l-Amino-S-phenyl-d  :  6-dimethylhydantoin, 
m.  p.  154*5°  (corr.),  is  prepared  by  the  action  of  dilute  sulphuric  acid 
on  l-carboxyisopropy]amino-3-phenyl-5  :  5-dimethylhydantoin.  It  is 
oxidised  with  bromine  water  to  l-azo-3-phenyl-5  : 5-dimethylhydantoin. 
l-£enzylideneamino-3-phenyl-5  :  Q-dimethylhydantoin,  prepared  by  heat- 
ing aminophenyldimethylhydantoin  with  benzaldehyde  or  by  heating 
phenylcarbimide  with  the  benzylidenehydrazone  of  hydrazinoisobutyric 
acid,  crystallises  from  alcohol  in  long,  slender,  pale  yellow  needles,  m.  p. 
154°  (corr.).  J.  C.  C. 

[Preparation  of  Diazo-derivatives  of  l-Amino-/3-naphthol- 
sulphonic  Acids.]  Kalle  &  Co.  (D.R.-P.  195228  and  195322).-— 
On  adding  aqueous  sodium  nitrite  to  a  mixture  of  l-amino-/8-naphthol- 
4-sulphonic  acid,  zinc  sulphate,  and  zinc  hydroxide,  diazotisation  sets 
in,  and  is  completed  by  heating  at  40 — 55°  for  one  or  two  hours.  The 
diazo-derivative  may  be  precipitated  by  the  addition  of  acetic  acid  and 
sodium  chloride.  Other  sulphonic  acids  of  l-amino-y8-naphthol  or 
2-amino  a-naphthol  may  be  diazotised  in  a  similar  manner. 

The  zinc  salt  may  be  replaced  by  the  salts  of  magnesium,  cobalt, 
nickel,  and  manganese,  and,  in  general,  by  metallic  salts  of  neutral 
reaction  which  are  highly  dissociated  in  aqueous  solution.     G.  T.  M. 

The  Extractives  of  Muscular  Tissue.  Relationship  of 
Oblitine  to  Carnitine.  R.  Krimberg  {Zeitach.  physiol.  Chem.,  1908, 
56,  417 — 424.  Compare  this  vol.,  ii,  609). — When  carnitine  is  evap- 
orated several  times  with  96%  alcohol  and  a  little  hydrochloric  acid,  a 
product  is  formed  from  which  oblitine  can  be  isolated  in  the  form  of 
its  hydrochloride.     Oblitine  would  thus  appear  to  be  the  diethyl  ester 
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of  dicarnitine.  The  platinichloride  has  the  formula  CjgHgj.O^N'gClgPt, 
and  not  CjgH^oOgNgClgPt  (Kutscher).  Since  Kutscher  in  the  isolation 
of  oblitine  used  methods  which  would  transform  carnitine  into  oblitine, 
it  is  questionable  whethef*  this  latter  exists  in  muscle  extract. 

J.  J.  S. 

Blood-pigment.  IX.  Leon  Marchlewski  {Zeitsch.  physiol.  Chem.y 
1908,  bQ,  31 6— 320.  Compare  this  vol.,  i,  232).— A  further  investiga- 
tion of  the  action  of  diazobenzene  chloride  on  hsemopyrrole  has  shown 
that  at  least  four,  and  probably  five,  products  are  formed,  {a)  A  pro- 
duct, the  hydrochloride  of  which  crystallises  in  brown,  monoclinic  or 
triclinic  needles,  m.  p.  233°.  (6)  Rhombic  crystals,  with  a  ruby-red 
colour  and  coppery  lustre,  m.  p.  ^68°.  (c)  Green  needles  of  a  hydro- 
chloride, m.  p.  above  300°.  {d)  Brown  needles  with  a  green  shimmer  of 
a  hydrochloride,  m.  p.  185 — 186°.  The  chief  product  is  usually  (a) ; 
product  (d)  appears  to  be  formed  when  the  conditions  are  somewhat 
altered. 

It  is  shown  that  treatment  of  hsemopyrrole  with  acid  affects  it  in 
such  a  manner  that  the  yield  of  product  {a)  is  diminished,  and  is 
ultimately  nil.  J.  J.  S. 

Part  Played  by  Alkali  in  the  Hydrolysis  of  Proteins  by 
Trypsin.  T.  Brailsford  Robertson  and  C.  L.  A.  Schmidt  {J.  Biol. 
Chem.,  1908,  5,  31 — 48). — The  change  in  alkalinity  during  tryptic 
fermentation  has  been  followed  by  means  of  the  gas  chain.  It  is 
found  that  when  the  total  hydroxy!- ion  concentration  is  greater  than 
10"^,  the  changes  in  concentration  can  be  expressed  by  a  unimolecular 
formula,  but  that  with  lower  concentrations  the  change  can  be  repre- 
sented by  a  bimolecular  formula.  These  facts  appear  to  be  inconsistent 
with  the  view  that  the  hydroxyl  ions  act  as  an  accessory  catalyst,  but 
are  in  harmony  with  the  view  that  the  real  catalyst  is  a  hydrolysable 
compound  of  trypsin  with  sodium  hydroxide  or  other  base  present  in 
the  system.  — 

It  is  suggested  that  the  equilibrium,  as  regards  change  in  OH 
concentrations,  which  is  attained  after  some  time  is  a  *'  false  "  equi- 
librium depending  on  the  sum  of  the  relations  between  the  protein, 
trypsin,  and  alkali.     The  proteins  used  were  casein  and  protamine. 

J.  J.  S. 

HydFolysis  of  Legumin  from  the  Vetch.  Thomas  B.  Osborne 
and  Frederick  W.  Heyl  {Amer.  J.  Physiol. ,  1908,  22,  423—432).— 
The  general  properties  of  vetch  legumin  are  similar  to  those  of  the  pea 
legumin  described  previously  (Abstr.,  1907,  i,  806).  On  hydrolysis, 
the  various  amino-acids  are  found  in  somewhat  different  proportions  ; 
these  differences  are  most  marked  in  the  case  of  valine,  aspartic  acid, 
and  lysine,  but  some  hesitation  is  felt  in  drawing  conclusions  that 
these  are  sufl&cient  in  the  present  state  of  our  technique  to  warrant  the 
assertion  that  the  two  proteins  are  different.  W.  D.  H. 

Photomethsemoglobin.  Otto  Leers  {Biochem.  Zeitach.,  1908,  12, 
252 — 268). — When  methsemoglobin  solutions  are  exposed  to  sunlight, 
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the  brown  colour  is,  as  Bock  has  shown,  converted  into  a  red 
colour,  and  the  modification  of  the  blood-pigment,  termed  photo- 
meth^emoglobin,  is  formed.  Its  spectrum  shows  great  similarity  with 
that  of  cyanohsemoglobin.  Methaemoglobin  was  prepared  by  a  variety 
of  methods,  and  this  was  converted  into  photomethsemoglobin  by  treat- 
ment with  potassium  ferricyanide  and  exposure  to  sunlight.  The 
same  effect  was  also  produced  by  sodium  ferro-  and  ferri-cyanides  and 
other  cyano-compounds.  The  solutions  thus  obtained  exhibit  on  con- 
centration the  characteristic  hydrocyanic  acid  odour,  and  give  also  the 
Prussian-blue  and  other  characteristic  hydrocyanic  acid  tests.  Other 
evidence  was  also  adduced  to  indicate  the  formation  of  hydrocyanic  acid 
in  the  methtemoglobin  solutions  when  treated  with  potassium  ferri- 
cyanide ;  the  facts  indicate  that  photomethsemoglobin  and  cyano- 
(met)h8emoglobin  are  identical  modifications  of  the  blood-pigment. 

S.  B.  S. 

Ooaguloses.  III.  D.  Lawroff  {Zeitsch.  physiol.  Chem.,  1908,  56, 
343 — 362.  Compare  Abstr.,  1907,  i,  995). — The  present  experiments 
were  performed  with  crystallised  egg-albumin,  and  confirm  those 
previously  recorded  with  haemoglobin  and  caseinogen.  In  the  various 
fractions  the  same  two  types  of  coagulose-yielding  substances  were 
detected  after  relatively  short  peptic  digestion.  W.  D.  H. 
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Syntheses  of  Methane  by  means  of  Calcium  Hydride. 
M.  Mayer  and  Y.  Altmayer  {Ber.,  1908,  41,  3074—3080.  Compare 
Abstr.,  1907,  i,  457). — Methane  can  be  synthesised  by  the  action  of 
carbon,  its  monoxide,  or  dioxide  on  freshly-prepared  calcium  hydride. 
With  carbon  monoxide  the  reaction  begins  at  400°,  and  is  rapid  at 
500° ;  thus  when  the  gas  is  passed  at  the  rate  of  0*5  c.c.  per  minute  the 
issuing  mixture  contains  42'75%  methane  and  51*86%  hydrogen,  and 
when  the  rate  is  1  c.c.  per  minute  the  product  contains  over  60%  of 
methane.  At  higher  temperatures  the  amount  of  methane  tends  to 
decrease.  The  reaction  can  probably  be  represented  by  the  equations  : 
SCaHg  +  3C0  =  CH4  +  3CaO  +  2C  +  Hg  and  CaH2  +  2C  =  CaCg  +  Hg. 

Calcium  carbide,  calcium  oxide,  and  carbon  have  been  found  in  the 
residue.  Carbon  dioxide  behaves  in  much  the  same  manner  as  the 
monoxide. 

With  carbon  (lamp-black)  and  calcium  hydride,  hydrogen  is 
produced  at  270°,  and  the  formation  of  methane  can  only  be  recognised 
at  higher  temperatures.  At  500°  the  gaseous  mixture  contains  about 
40%  of  methane.  J.  J.  S. 

Studies  in  the  Hexene  and  Heptene  Series.  Nicolai  D. 
Zelinsky  and  E.  S.  Prschevalsky  (/.  Russ.  Phys.  Chem.  Soc,  1908, 
40,  1105 — 1123). — The  action  of  quinoline  or  of  aqueous  or  alcoholic 
potassium  hydroxide  on  n-hexyl  iodide  yields  as  main  fraction 
a  hydrocarbon,  O^H^^,  b.  p.  64— 64'5°,  Bf  0-6789,  Df  0-6750, 
^18-5  1-3396^  which  gives  only  valeric  acid  on  oxidation;  the  authors 
regard  it  as  ?i-hexylene. 

p-Methylhexyl  iodide,  C^Hg'CHMe'CHgT,  prepared  from  the  corre- 
sponding alcohol  by  the  action  of  iodine  and  phosphorus,  has  b.  p. 
78— 79°/19  mm.,  D^''  1-3707,  Df  1-3663,  n'"-  1-4891. 

Methylpropylcyclopropanef  CH2<^ '  „^   ,  obtained  by  the  action  of 

alcoholic  potassium  hydroxide  on  /3-methylhexyl  iodide,  b.  p. 
92— 92-5°/753  mm.,  Df  ^'1011,  Df  0-7033,  n^^  1-4044,  gives,  on 
oxidation  with  permanganate,  (1)  methyl  w-butyl  ketone;  (2)  butyric 
acid ;  (3)  valeric  acid ;  (4)  heptoic  or  isoheptoic  acid ;  (5)  a  glycol, 
C7H16O2,  possibly  9H2Pr-CMe(OH)-CH2'OH,  which,  on  further 
oxidation,  gives  butyric,  valeric  (?),  and  heptoic  or  isoheptoic  acid. 
On  adding  hydrogen  iodide  to  methylpropylcyc/opropane  and  treating 
the  resulting  iodo-compound  with  dilute  aqueous  potassium  hydroxide 
in  a  sealed  tube  at  100 — 105°,  /^y-heptylene,  (JHEtlCHPr,  b.  p. 
94-5— 95-5°/757  mm.,  W^  0-7124,  D'f  0-7083,  n^^"^  1-4077,  is  obtained; 
on  oxidation  with  permanganate,  this  hydrocarbon  yields  butyric 
and  propionic  acids,  together  with  traces  of  acetone  and  valeric  acid. 

T.  H.  P. 

VOL*  xciv,  i.  3  m 
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Ozonides  of  the  Simple  defines.  Carl  D.  Harries  and 
Karl  Haeffner  {Ber.,  1908,  41,  3098— 3102).— Although  amylene 
and  hexylene  ignite  when  brought  into  contact  with  ozone,  never- 
theless it  has  been  found  possible  to  prepare  their  ozonides  by  using 
the  method  of  Harries  and  Tank  (this  vol.,  i,  517),  namely,  treating 
a  very  dilute  solution  of  the  substance  in  an  indifferent  solvent  with 
ozone.  The  ozonides  of  these  olefines  are  very  stable  substances,  and 
may  be  distilled  in  a  vacuum.  It  is  probable,  from  the  observed 
values  of  the  molecular  refraction  and  dispersion  of  these  ozonides, 
that  the  molecule  contains  one  carbonyl  oxygen  atom  and  two  ether 
oxygen  atoms. 

Amylene  ozonide  {trimethylethylene  ozonide)^  C^Hj^Og,  is  prepared  by 
passing  ozone  into  a  dilute  solution  of  the  olefine  in  hexane,  and 
heating  at  60°  in  a  vacuum  the  crude  ozonide  obtained  after  distilling 
off  the  solvent  3  it  is  a  limpid,  colourless  liquid.  The  ozonide 
obtained  by  treating  the  crude  ozonide  with  an  aqueous  solution  of 
sodium  hydrogen  carbonate,  when  analysed,  gives  values  which  lie 
between  those  required  for  C^H^QOg  and  C^H^qO^  ;  it  is  far  more 
explosive  than  the  normal  ozonide. 

Hexylene  ozonide,  CgH^gOg,  is  prepared  in  the  same  way  as  the 
amylene  ozonide.  The  crude  ozonide  first  obtained  is  viscid,  but 
yields  the  normal  ozonide,  a  limpid  liquid,  when  distilled  at  60°  under 
12  mm.  pressure.  The  amylene  and  hexylene  ozonides  are  not  readily 
decomposed  by  water. 

Propylene  ozonide  is  obtained  by  passing  ozone  into  a  dilute  solution 
of  propylene  in  ethyl  chloride  cooled  in  a  carbon  dioxide-ether 
freezing  mixture.  It  is  a  limpid  liquid  with  a  pungent  odour, 
b.  p.  29 — 30°/19'5  mm.,  becomes  solid  at  low  temperatures,  explodes 
with  great  violence  when  heated  in  a  test-tube,  and  is  rapidly 
decomposed  by  water.  W.  H.  G. 

Absorption  of  Oxygen  by  Electro-condensation  Products. 
SiMA  M.  LosANiTSCH  {Monatsk,  1908,  29,  753— 762).— Chiefly  an 
account  of  work  already  published  (Abstr.,  1897,  i,  179  ;  this  vol.,  ii, 
32),  and  a  criticism  of  Jovitschitsch's  work  (this  vol.,  i,  118). 

Since  the  compound  (Cj2H2.20)2,  formed  by  absorption  of  oxygen  by 
the  electro-condensation  product  of  ethylene,  distils  unchanged,  the 
oxygen  must  be  in  chemical  combination.  The  addition  may  take 
place  at  the  ethylene  Unkings  in  one  of  the  two  manners  : 

•C0-CH2-     ^—     -CHICH-     -->     •CH<V^. 

The  solid  condensation  product  of  acetylene,  when  treated  with 
ozonised  oxygen,  forms  a  compound,  (C^HgOg)?! ;  the  liquid  condensa- 
tion product,  on  the  other  hand,  absorbs  oxygen  only  slowly,  and, 
after  several  months,  contains  less  oxygen  than  required  for  the 
formula  (C(.HjjjO)2.  Both  condensation  products  of  acetylene  with 
ethylene  absorb  oxygen,  but  without  forming  definite  compounds. 
The  oxygenated  compound  derived  from  acetylene  and  carbon  mon- 
oxide absorbs  more  oxygen  than  previously  stated,  but  still  without 
reaching  the  composition  (CaHg-CO-Oglu.  G.  Y. 
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Action  of  Organo-magnesium  Compounds  on  Croton- 
a,ldehyde  and  the  Optical  Behaviour  of  the  Products.  Johann 
Reif  {Ber.,  1908,  41,  2739— 2746).— The  paper  is  a  continuation  of 
Grignard's  research  on  the  action  of  magnesium  methyl  iodide  or 
magnesium  isoamyl  bromide  on  crotonaldehyde  (Abstr.,  1901,  i,  679). 
Employing  the  same  method,  the  author  has  examined  the  action 
•of  magnesium  ethyl,  propyl,  isopropyl,  and  isobutyl  bromides. 
The  re>ulting  unsaturated  alcohols,  CHMe:CH-CH(0H)-CH2R,  de- 
scribed below  are  colourless,  mobile  liquids,  which  exhibit  a  normal 
molecular  refraction,  are  oxidis^ed  by  1%  potassium  permanganate  to 
the  corresponding  glycerols,  and  by  distillation  with  potassium  hydro- 
gen sulphate  yield  dioletines  of  the  type  CHMe!OH*CH!CHR,  which, 
in  agreement  with  Briihl's  observations  on  substances  containing  the 
group  ^CICH*CH!0<;],  exhibit  a  marked  exaltation  of  the  molecular 
refraction. 

The  following  new  compounds  are  mentioned  : 

A^-Pentene-S-ol  yields  a  chloride,  CHMelCH-CHMeCl,  b.  p. 
103—106°  (decomp.),  and  a  glycerol,  C^HigOg,  b.  p.  244—246°  of 
^hich  the  triacetate  has  m.  p.  121°  and  b.  p.  241 — 243°.  A^-IIexene- 
^-ol,  CHMeiCH-OHEt-OH,  b.  p.  133—135°  or  85— 87°/118  mm., 
Df  0-8409,  n'^  1-4312;  the  acetate  has  b.  p.  153—155°;  the  chloride 
has  b.  p.  122—126°  (decomp.)  or  65— 70°/110  mm.,  and  is  converted 
by  methyl-alcoholic  potassium  hydroxide  into  8-methoxy-A^-hexene, 
CHMe:CH-CHEt-OMe,  b.  p.  110—113°  (compare  Yaubel,  Abstr., 
1891,  996);  the  glycerol,  ^y8-hexantriol,  has  b.  p.  256—257°,  and 
yields  a  solid  triacetate,  b.  p.  254 — 256°.     A^-Heptene-8-ol, 

CHMe:CH-CHPr«-OH, 
b.  p.  152—154°  or  104— 105°/106  mm.,  T>f  0-8445,  <  1-4373,  forms 
an  acetate,  b.  p.  168 — 170°,  and  a  chloride,  h.  p.  140 — 144°  or 
86— 90°/104  mm.  ^-Methyl-ANiexem-S-ol,  CHMeiCH-CHPr^-OH, 
basb.  p.  139—140°  or  92— 94°/105  mm.,  Df  0*8426,  <  1-438;  the 
acetate  has  b.  p.  108— 110°/100  mm.     t,- Methyl- A^-heptene-h-ol, 

CHMe:CH-CH(OH)-CH2-CHMe2, 
Di**  0-8389,  <  1-4395,  forms  an  acetate,  b.  p.  123— 126°/108  mm. 
A^s-Fentadiene,  CgHg,  b.  p.  40—41°,  Df  0-6794,  n'^  1-4206.  A^^-Uexa^ 
diene,  QqSl^q,  b.  p.  80—82°,  Df  0*7177,  <^  1-4463,  yields  a  dihydro- 
bromide,  b.  p.  199—201°  or  98— 102°/30  mm.,  and  a  tetrabromide, 
m.  p.  180°.  A^^-Heptadiene,  O^H^^,  b.  p.  104—106°,  Df^  0-7327, 
n'r^  1-4486.  ^- Methyl- A^^-hexadiene,  CyH^g,  b.  p.  97—99°,  Df^  0-7192, 
<-^  1  -4266.  ^- Methyl- A-^^-Jieptadiene,  CgH^^,  b.  p.  114—116°,  Df  0-7401, 
<  1-4397.  -q- Methyl- A^^-octadiene,  CgHjg,  b.  p.  149°,  D^"  0-7521, 
ii}^  1-4543,  yields  a  dihydrohromide,  b.  p.  124 — 126°/16  mm.,  and  a 
tetrabromide,  b.  p.  18'4°/18  mm.  C.  S. 

Salts  of  an  Acetatochromo-base.  Rudolf  F.  Weinland  (Ber., 
1908,  41,  3236— 3245).— When  chromic  acid  (1  part)  is  warmed  at 
100°  with  glacial  acetic  acid  (2  parts)  until  no  more  carbon  dioxide  is 
evolved,  the  dichromate  acetate  of  an  acetatochromo-base, 

^"^^H^O     Jo  Ac  '^2^' 
is  obtained   in   brownish-black,  microscopic  prisms.      If  this    salt    is 

3  m  2 
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treated  with  a  little  water,  it  first  dissolves,  and  afterwards  olive-green 
plates  of  a  chr ornate  acetate  with  1  '5  mols.  of  chromic  acid, 

are  precipitated.  On  the  other  hand,  if  the  dichromate  acetate  is 
recrystallised  from  a  larger  quantity  of  water,  dark  green  crystals  of  a 

simpler    chromate    acetate,       ^^3Tt  o        OA  ^'^J^2^»    ^^®    produced. 

This  compound  is  also  formed  directly  from  the  two  acids. 

Addition  of  hydrochloric  acid  to  a  solution  of  the  dichromate 
acetate  causes  the  separation  of  a  chloride  chromate, 

[cr3(OAc)J^iQ^,4H,0, 

as  dark  green  crystals. 

The  platinichlo7'ide,     Cr3(0Ac)g  ipi.p|  jSHgO,  is  obtained  from  all 

the  above  salts  of  the  base. 

r  i^H  .       . 

A  basic  chromate  acetate,     Cr3(0Ac)g  ^CrO^jSHgO,  is  obtained  when 
L  Jo  Ac 

lead  acetate  is  added  to  the  dichromate  acetate  until  only  J  mol.  of 
chromic  acid  is  left  in  the  solution,  and  a  basic  chloride, 

Or3(OAc)Jci    ,511  fi. 
L  JoAc 

r  1^^ 

and  basic  nitrate,    Cr3(0Ac)g  \N0^,2^Kfi,  can  be  obtained  by  similar 
L  Jo  Ac 

means.     The  diacetate,     Cr3(0Ac)g  L^  .   .  >^^2^>  ^^  obtained  from  the 

solution  of  the  chromate  acetate,  after  treatment  with  lead  acetate,  as 
a  light  green,  crystalline  powder.  Silver  nitrate  precipitates  silver 
acetate  from  its  concentrated  solution,  proving  the  presence  of  acetic 
acid  ions,  but  the  nitrate  acetate  solution  gives  no  such  precipitate. 
The  method  of  preparation  of  these  compounds  shows  that  the  positive 
complex  contains  three  atoms  of  chromium  and  six  acetic  residues. 
The  water  remaining  after  drying  to  constant  weight  in  a  vacuum 
over  sulphuric  acid  is  held  to  be  joined  to  the  cation. 

The  free  acetatochromo-base  prepared  from  the  chloride  acetate  and 
excess  of  silver  oxide  is  dark  green  in  solution.  The  alkaline  liquid 
is  unstable,  and  gradually  becomes  acid. 

The   corresponding   iron   base,      Fe3(0Ac)g  ^?   "jHgO,     and     pro- 

pionato-bases  have  been  prepared.  W.  R. 

Stereochemical  Nature  of  the  Addition  of  Chlorine  to 
Crotonic  Acid.  Arthur  Michael  and  O.  D.  E.  Bunge  (Ber.,  1908, 
41,  2907 — 2913). — Ordinary  fumaroid  crotonic  acid  absorbs  chlorine 
both  in  the  dark  and  in  sunlight,  forming  aj8-dichlorobutyric  acid, 
m.  p.  63°,  and  the  same  compound  is  obtained  under  similar  conditions 
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from  aZ/ocrotonic  acid.  A  stereoisomeric  dichlorobutyric  acid,  m.  p. 
78°,  is  produced  by  the  addition  of  hydrogen  chloride  to  a-chloro- 
crotonic  acid,  and  is  regarded  as  the  maleoid  derivative.  That  this  is 
not  the  case  is  shown  by  the  fact  that  the  more  fusible  dichloro- 
butyric acid  has  a  greater  electrical  conductivity  than  the  isomeride, 
and  it  must  therefore  be  regarded  as  the  maleoid  derivative  (crotonic 
acid  «Z/odichloride).  The  fumaroid  acid  yields,  primarily,  maleoid 
additive  products,  and  the  further  isomeric  change  takes  place  much 
less  readily  in  the  case  of  the  crotonic  acids  than  with  the  cinnamic 
acids.  Actinic  rays  are  unable  to  effect  it,  and  it  requires  prolonged 
heating  with  concentrated  hydrochloric  acid  to  bring  about  the 
conversion  of  crotonic  acid  a^/odichloride  into  the  less  fusible 
isomeride. 

Of  the  two  dichlorosuccinic  acids  melting  at  175°  and  215°,  the 
more  fusible  isomeride  is  the  stronger  acid.  E.  F.  A. 

Action  of  Ozone  on  Compounds  containing  Double  and 
Treble  Linkings.  Ettore  Molinari  {Ber.,  1908,  41,  2782—2785). 
— The  author  replies  to  Harries'  criticisms  (this  vol.,  i,  387),  and 
re-states  his  right  to  work  on  ozonides.  C.  S. 

Triolein  Ozonide  and  its  Decomposition  Products.  Ettore 
Molinari  and  P.  Fenaroli  {Ber.,  1908,  41,  2789— 2794).— When 
triolein  is  ozonised  in  hexane  solution,  an  insoluble,  gelatinous,  yellow 
mass,  probably  a  polymerised  ozonide,  is  obtained,  which  is  converted  by 
thirty  minutes'  heating  with  1%  potassium  hydroxide  on  the  water- 
bath  into  triolein  ozonide,  C^^HjQ^Ojg,  a  viscous,  colourless  oil,  which 
decomposes  at  136°.  This  ozonide,  not  the  polymerised  form,  is 
obtained  by  the  ozonisation  of  olive  oil.  It  is  decomposed  by  30% 
alcoholic  potassium  hydroxide  on  the  water-bath,  yielding  glycerol, 
azelaic  and  nonoic  acids,  a  white  hydroxy-acid,  C^gHggOg  (compare 
Molinari  and  Soncini,  Abstr.,  1906,  i,  792),  and  an  oily  acid,  C^gHggOg, 
which  is  oxidised  quantitatively  to  azelaic  acid  by  potassium  perman- 
ganate. Hydrogen  peroxide  is  not  formed,  and  aldehydes  only  in 
small  amount. 

Arnold  and  Mentzel's  benzidine  reaction  is  the  best  test  for  hydrogen 
peroxide  in  the  presence  of  aldehydes ;  some  of  the  higher  aldehydes 
give  with  potassium  ferricyanide  and  ferric  chloride,  or  with  titanium 
sulphate,  the  same  reactions  as  hydrogen  peroxide. 

The  authors  hope  that  the  saponification  value  of  ozonides  will  form 
a  new  constant  in  the  analysis  of  oils  and  fats.  C.  S. 

Products  of  the  Decomposition  of  Oleic  Acid  Ozonide. 
Ettore  Molinari  and  C.  Barosi  {Ber.,  1908,  41,  2794—2799).— 
According  to  Harries,  the  primary  products  of  the  decomposition  of 
oleic  acid  ozonide  by  hot  water  are  exclusively  hydrogen  peroxide, 
nonaldehyde,  and  the  semialdehyde  of  azelaic  acid  (Abstr.,  1906,  i,  793; 
1907,  i,  11);  Molinari  and  Soncini  (Abstr.,  1906,  i,  792;  compare 
also  preceding  abstract)  obtained  no  hydrogen  peroxide,  but  aldehydes 
in  small  amount,  and  mainly  azelaic,  nonoic,  and  two  other  acids, 
CigHggOg  and  CjgHggOg.     To  ascertain  whether  these  four  acids  are 
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secondary  oxidation  products,  the  authors  have  investigated  the 
decomposition  of  oleic  acid  ozonide,  D^^  1*0218,  by  hot  saturated 
potassium  hydrogen  sulphite.  The  reaction  is  very  complicated,  and 
several  of  the  products  have  not  yet  been  investigated.  The  main 
results  are  :  (a)  primarily  formed  acids  are  azelaic,  nonoic,  and  the 
acids  CjgHggOg  and  CjgHggOg.  The  acid  C^gHggOg  (calcium  salt 
insoluble)  has  m.  p.  41°  (compare  Molinari  and  Soncini,  loc.  cit.),  and 
is  a  hydroxystearic  acid,  CH3«[CH2]7*CH(OH)'[CH2]8*C02H,  produced 
by  the  aldol  condensation  of  noraldehyde  and  nonoic  acid.  The  acid 
CipHggOg  (calcium  salt  soluble)  is  probably  produced  by  the  condensa- 
tion of  2  mols.  of  the  semialdehyde  of  azelaic  acid ;  (b)  the  aldehydes 
liberated  from  their  bisulphite  compounds  undergo  polymerisation  ; 
paranonaldehyde,  (CgHjgO)^,  a  white,  crystalline  mass,  m.  p.  28°,  has 
been  isolated,  and  also  another  substance,  b.  p.  190°,  which  forms  a 
semicarbazone,  C^gHggOgNg,  m.  p.  54°,  and  probably  is  formed  by  the 
aldol  condensation  of  2  mols.  of  nonaldehyde ;  (c)  the  semialdehydes 
are  isolated  in  the  form  of  a  viscous,  brown  oil,  which  no  longer  shows 
the  properties  of  aldehydes,  and  consists  probably  of  condensation  or 
oxidation  products  of  the  semialdehyde  of  azelaic  acid.  By  prolonged 
boiling  with  water,  azelaic  acid  is  extracted,  and  the  residue  contains 
the  acid  CjgHggOg  and  other  unexamined  substances.  C.  S. 

Constitution  of  the  So-called  Blaeomargaric  Acid.  Tokuhei 
Kametaka  (/.  Coll.  Sci.  Tokyo,  1908,  25,  iii,  1 — 8.  Compare  Trans., 
1903,  83,  1042). — Elseomargaric  acid  cannot  be  a  homologue  of  sorbic 
acid,  as  stated  by  Cloez  (this  Journ.,  1877,  i,  454),  since  it  does  not 
yield  tartaric  acid  when  oxidised  with  potassium  permanganate 
(compare  Doebner,  Abstr.,  1890,  1274).  Cloez  also  states  that  it  is  a 
homologue  of  stearolic  acid,  but  this  is  improbable,  since  it  does  not 
give  a  definite  product  with  concentrated  sulphuric  acid.  As  stated 
by  Maquenne  (Abstr.,  1903,  i,  62),  elseomargaric  acid  when  oxidised 
yields  azelaic  acid,  but  the  presence  of  valeric  acid  could  not  be 
established.  It  is  therefore  highly  probable  that  one  of  the  two 
ethylene  linkings  in  eleeomargaric  acid  is  in  the  middle  of  the  chain 
of  eighteen  carbon  atoms.  The  other  ethylene  linking  is  probably 
situated  on  that  side  of  the  middle  ethylene  linking  which  is  further 
removed  from  the  carboxyl  group.  This  view  is  supported  by  the 
behaviour  of  the  acid  towards  aniline ;  it  yields  an  anilide, 
CjgHg^O'NHPh,  which  crystallises  in  lustrous  scales,  m.  p.  about  80°, 
but  does  not  form  an  aniline  additive  product ;  consequently,  an 
ethylene  linking  is  not  near  the  carboxyl  group  (compare  Autenrieth 
and  Pretzell,  Abstr.,  1903,  i,  474).  The  anilide  combines  with 
bromine,  forming  a  substance,  m.  p.  about  95°. 

The  elhyl  ester  of  elseomargaric  acid  is  a  yellow  liquid,  b.  p. 
230 — 240°/25  mm  ;  the  methyl  ester  decomposes  when  warmed. 

W.  H.  G. 

Japanese  Vegetable  Oils.  Tokuhei  Kametaka  {J.  Coll.  Sci. 
Tokyoy  1908,  25,  iv,  1 — 7). — Japanese  Wood  Oil  (Kiri-abura). — The 
iodine  number  of  the  fresh,  cold-drawn  oil  was  found  by  Hiibrs  method 
to  be  161-3  ;  after  storing  in  a  stoppered  bottle  in  the  dark  for  eleven 
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months,  the  value  obtained  by  the  same  method  was  150'0.  The 
iodine  number  after  three  months,  determined  by  Wys'  method,  was 
156'3,  and  after  eleven  months,  153'2.  The  low  iodine  number  of 
Japanese  wood  oil  cannot,  therefore,  be  ascribed  to  previous  oxidation, 
as  stated  by  some  chemists  (compare  Ingle,  J.  Soc.  Chem.  Ind.^  1902,  21, 
187),  although  the  value  does  decrease  on  oxidation.  Using  the  number 
161*3,  it  is  found  by  calculation  that  the  oil  consists  of  about  86%  of 
elasomargarin  and  14%  of  olein.  The  following  constants  were  deter- 
mined: acid  number,  3*81  ;  D2I  0*9307;  saponification  number,  I960, 
An  enzyme,  capable  of  hydrolysing  the  oil  and  also  ethyl  acetate,  was 
obtained  from  the  seeds  of  EIcbococgci  vernicia.  Since  this  enzyme  is 
present  in  small  quantities  in  the  oil  itself,  it  possibly  plays  some 
part  in  the  rapid  drying  of  this  oil. 

Camellia  Oil  or  Oil  of  Thea  japonica  (Tsuhaki-ahura)  has  D^^  0*9138 
and  iodine  number  (Hiibl's  method)  79*47.  The  principal  acid  in  the 
oil  is  oleic  acid. 

Oil  of  Terrya  nucifera  {Kayana-ahura)  has  the  iodine  number  (Hiibl's 
method)  1373.  It  contains  linolic  acid  or  its  isomerides,  together 
with  stearic  acid. 

Soja-bea7i  Oil  or  Oil  of  Glycine  hispida  (Daidzu-abura). — The 
unsaturated  acids  in  this  oil  are  chiefly  oleic  acid  and  linolic  acid  or 
its  isomerides. 

Oil  of  Perilla  (Eno-ahura)  appears  to  contain  linolenic  acid  or  its 
isomeride.  W.  H.  G. 

Compounds  of  Bismuth  with  Aliphatic  Hydroxy-acids. 
Hans  Telle  (Arch.  Phavm.,  1908,  246,  484— 503).— Compounds  of 
bismuth  with  lactic,  malic,  tartaric,  and  citric  acids  have  been  prepared, 
and  a  new  method  of  preparing  such  salts,  depending  on  the  decom- 
position of  the  soluble  hydrated  acid  lactate  with  the  appropriate  acid, 
is  described. 

Freshly-precipitated  bismuth  hydroxide  dissolves  slowly  in  lactic 
acid  slightly  diluted  with  water,  and  the  solution  gradually  deposits 
bunches  of  glancing  needles  of  the  hydrated  salt,  BiCgH90g,7H20. 
This  is  readily  soluble  in  water,  and  at  105°  furnishes  the  anhydrous 
salt,  BiCf^Hj^Og,  which  is  scarcely  soluble  in  water,  and  can  be  obtained 
in  rhombic  tablets  by  digesting  bismuth  hydroxide  with  lactic  acid  f^t 
100°.  The  anhydrous  salt  decomposes  slightly  when  boiled  for  some 
time  with  water  (compare  Engelhardt,  this  Journ.,  1848,  1,  400,  and 
Brunig,  Annalen,  1857,  104,  195). 

BisTnuth  malate,  BiC4H305,H20,  colourless  needles,  can  be  prepared 
either  by  heating  bismuth  hydroxide  with  just  enough  malic  acid 
dissolved  in  a  littlfe  water  for  a  few  minutes,  or  by  adding  a  solution 
of  malic  acid  to  one  of  the  hydrated  lactate  referred  to  above  and 
boiling  the  mixture.     It  is  nearly  insoluble  in  water. 

Attempts  to  prepare  bismuthotartaric  acid  by  Baudran's  method 
(Abstr.,  1900,  i,  375)  resulted  in  the  formation  of  minute  needles 
of  the  hydrated  salt,  BiCj^Hj)Oi2j3H20,  instead  of  the  compound, 
C^li,^(BiO)OQ,^fi,  described  by  Baudran  (compare  Bosenheim  and 
Vogelsang,  Abstr.,  1906,  i,  231).  This  can  also  be  obtained  by  adding 
3,  splution  of  tartaric  acid  to  ojkj  of  the  hydrated  lactate  and  boiling 
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the  liquid.  It  is  nearly  insoluble  in  water,  but  dissolves  in  solutions 
of  alkali  hydroxides  or  carbonates,  yielding  syrups  from  which  no 
crystalline  product  could  be  obtained. 

Bother's  bismuth  citrate,  BiCgH^Oij,  (this  Journ.,  1876,  ii,  173),  can 
be  prepared  in  a  well-crystallised  condition,  either  by  dissolving 
bismuth  hydroxide  in  a  solution  of  citric  acid,  or  from  the  hyd rated 
lactate  by  the  general  method.  T.  A.  H. 

Dehydrocamphenylic  Acid.  Gustav  Komppa  and  S.  V.  Hintikka 
{Ber.,  1908, 41,  2747— 2750).— By  the  oxidation  of  camphene  by  dilute 
nitric  acid,  Jagelki  obtained  an  unsaturated  acid,  CjoH^^Og,  which  he 
claimed  to  be  identical  with  Wagner's  dehydrocamphenylic  acid 
(Abstr.,  1899,  i,  627,  629).  Since  the  latter  is  saturated,  the  authors 
have  re-examined  Jagelki's  compound,  and  find  that  it  is  saturated 
and  identical  with  dehydrocamphenylic  acid  and  with  an  acid  obtained 
by  Konowaloff  (Abstr.,  1907,  i,  279).  The  silver,  lead,  and  calcium 
salts  are  mentioned.  The  ethyl  ester,  Q^^^^O,^,  b.  p.  100— IOI7IO  mm., 
1)20  1-0143,  Wp  1*47299,  shows  the  molecular  refraction  of  a  saturated, 
tricyclic  ester.  The  amide,  m.  p.  114-5",  and  anilide,  CgHjg'CO'NHPh, 
m.  p.  102 — 103°,  have  been  prepared.  C.  S. 

Active  Pinonic  and  Pinic  Acids.  Phillipe  Barbier  and  Victor 
Grignard  {Compt.  rend.,  1908,  147,  597—600). — Previous  authors, 
using  pinene  of  low  rotatory  power,  have  only  succeeded  in  obtaining 
racemic  pinonic  acid  by  oxidation  of  this  terpene.  When  ^-pinene 
(b.  p.  155 — 157°,  [aji)  -  37'2°)  is  oxidised  by  potassium  permanganate 
in  the  cold,  a  mixture  of  racemic  pinonic  acid  and  l-pinonic  acid  is  pro- 
duced. Z- Pinonic  acid,  CjoH^p^Og,  forms  large  crystals,  m.  p.  67 — 69°, 
[ajn  —  90 '5°  (in  chloroform),  and  gives  a  mixture  of  two  oximes,  the  y 
crystallising  in  dextrorotatory  micro-crystals,  m.  p.  189 — 191°,  diffi- 
cultly soluble  in  ether,  and  the  /3  crystallising  in  large,  Isevorotatory 
tablets,  m.  p.  128°,  readily  soluble  in  ether.  On  oxidation  by  sodium 
hypochlorite  or  hypobromite,  the  acid  gives  c?-pinic  acid,  having  m.  p. 
135—136°,  [a]!f  -f  7-1°.  A  cZ-pinene,  having  D^  0-8745,  D^,  0-8635, 
tid  1'46977,  [ajn  +39-4°,  b.  p.  155 — 158°,  on  oxidation  in  a  similar 
manner,  gives  a  mixture  of  c?-pinonic  acid  and  the  racemic  acid. 
d-Pinonic  acid  has  m.  p.  67 — 68°,  [a]^  -^89•0°,  and,  when  fused  with 
an  equal  weight  of  the  Z-acid,  gives  immediately  the  racemic  acid, 
m.  p.  104°.  The  G?-acid  gives  the  /3  and  y  oximes  identical  with  those 
described  by  Baeyer.  The  conclusion  is  drawn  that  Tiemann's  acid, 
having  m.  p.  98 — 99°,  and  giving  an  oxime,  m.  p.  147°,  is  not  the  true 
Z-pinonic  acid  derived  from  ^-pinene ;  the  two  acids  are  possibly  the 
cis-  and  cis-trans-i&omevides  predicted  by  theory.        •  E.  H. 

Equilibrium  in  the  System:  Potassium  Oxalate,  Oxalic 
Acid,  Water.  Iwan  Koppel  and  M.  Cahn  {Zeitsch.  anorg.  Chem., 
1908,  60,  53 — 112). — The  e(|uilibrium  relations  in  the  system 
KgO-CrOg-JBgO  have  been  determined  over  a  wide  range  of  tempera- 
ture, and  the  results  are  illustrated  by  numerous  curves  and  are 
summarised  on  projected  space  diagrams.  The  three  potassium  oxalates 
already   known,  K2C204,H20,    KHCgO^,   and   KH0204,H2C204,2H20, 
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exist  in  equilibrium  with  solution  within  certain  limits  of  concentra- 
tion at  all  the  temperatures  at  which  measurements  have  been  made. 
Further,  an  acid  salt  of  the  formula  2K2C204,H2Co04,2H20  (the  salt 
M),  not  previously  known,  is  stable  between  its  cryohydric  point  and 
its  transition  point  in  the  neighbourhood  of  84°. 

In  the  course  of  the  investigation,  the  complete  isothermals  have 
been  determined  at  0°,  30°,  and  60°  by  solubility  observations  in  the 
usual  way,  and  the  ice  lines  and  boiling-point  lines  have  also  been 
determined.  The  i/-salt  is  decomposed  by  water  under  all  conditions, 
with  separation  of  potassium  hydrogen  oxalate,  and  this  salt  is  decom- 
posed by  water  from  its  cryohydric  point  up  to  about  50°.  Oxalic  acid 
itself  is  partly  decomposed  when  heated  in  aqueous  solution  above 
100°  even  in  the  presence  of  acid  oxalates. 

The  transition  temperature  of  the  a'tZ-salt,  represented  by  the  equation : 
2^f^f>^,Rj^f>^,21cLpz=l  K2C204,H20  4-2KHC204-fH20,  was  deter- 
mined both  by  solubility  and  dilatometer  experiments,  the  mean  value 
being  about  84°,  as  mentioned  above. 

In  preparing  pure  potassium  hydrogen  oxalate,  rather  more  than  the 
theoretical  amount  of  alkali  should  be  employed,  otherwise  the  salt 
which  separates  from  solution  is  contaminated  with  tetroxalate. 
Observations  have  been  made  which  support  Wyrouboff's  statement, 
that  the  acid  oxalate  exists  in  two  forms :  an  anhydrous  modification 
in  monoclinic  crystals,  stable  above  15°,  and  a  monohydrate  in  ortho- 
rhombic  crystals,  which  separates  from  solution  below  15°.  G.  S. 

Decomposition  of  Lead  Oxalate  by  Saline  Solutions. 
H.  Cantoni  and  L.  Mauri  {Bull.  Soc.  chim.,  1908,  [iv],  3,  929—935). 
— An  extension  of  the  investigation  previously  described  (Abstr., 
1906,  i,  557)  on  the  action  of  alkali  sulphates  on  oxalates  of  the 
alkaline  earths  to  the  case  of  lead  oxalate  reacting  with  solutions 
of  alkali  chlorides  or  sulphates.  Tables  of  the  numerical  results 
obtained  are  given  in  detail  in  the  original.  These  show  that  alkali 
sulphates  in  solution  decompose  lead  oxalate,  and  that  the  extent 
of  this  decomposition  increases  (1)  with  rise  of  temperature,  (2)  time 
of  action,  and  (3)  concentration  of  the  solution.  Of  the  three 
sulphates  tried,  namely,  potassium,  sodium,  and  ammonium,  the  first 
is  the  most  active  and  the  third  least,  but  the  potassium  salt  is 
relatively  much  more  active  than  either  of  the  other  two.  The  alkali 
chlorides  attack  the  oxalate  far  less  readily  than  do  the  sulphates,  and 
there  is  little  to  choose  between  the  three  chlorides  tried  in  this 
respect.  In  the  cold,  neither  alkali  sulphates  nor  chlorides  exert  any 
considerable  action  on  lead  oxalate.  T.  A.  H. 

Complex  Ferrimalonates.  Motooki  Matsui  (J.  Coll.  Sci.  Tdhyoy 
1908,  25,  ii,  1 — 5). — Complex  ferrimalonates  having  the  composition 
(C02M-CH2*C02)3Fe,  where  M  represents  either  sodium,  potassium,  or 
ammonium,  have  been  prepared  by  adding  ferric  chloride  to  an 
aqueous  solution  of  the  malonate  so  long  as  the  mixed  solution  did  not 
give  a  red  coloration  with  potassium  thiocyanate.  These  salts  are 
decomposed  by  acids  and  alkalis  ;  in  aqueous  solution,  they  dissociate 
into  the  complex  ion,  [Fe(C02*CH2*C02*)3]'",  and  the  ion  of  the  alkali 
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metal.  The  aqueous  solution  is  unstable,  the  green  colour  soon 
changing  into  brown ;  it  is  probable  that  the  decomposition  is  due 
to  hydrolysis,  since  the  addition  of  sodium  malonate  renders  the 
solution  stable.  The  acid  corresponding  with  these  salts  has  not  yet 
been  isolated,  but  it  is  obtained  in  aqueous  solution  by  dissolving 
moist  ferric  hydroxide  in  a  warm  solution  of  malonic  acid. 

Sodium  ferrimalonate,  Fe(C02*CH2'C02*Na)3,  forms  green,  sandy 
crystals  and  decomposes  at  about  200°.  Potassium  ferrimalonate, 
re(C02'CH2'C02K)3,4H20,  crystallises  in  green  prisms.  Ammonium 
ferrimalonate,  Fe(C02*CH2*C02'NH4)3,4Il20,  forms  green,  prismatic 
crystals.  The  barium  and  calcium  salts  were  prepared,  but  not 
analysed. 

Ferrous  iron  also  forms  complex  malonates,  which  are  precipitated 
as  yellow  crystals  by  adding  alcohol  to  an  aqueous  solution  of  a 
malonate  and  ferrous  sulphate.  They  are  very  unstable,  and  im- 
mediately change  in  the  air  to  the  corresponding  ferric  compounds. 

W.  H.  G. 

Formation  of  Compounds  in  Solutions  of  Tartaric  Acid  and 
Sodium  Molybdate.  Hermann  Grossmann  {Zeitsch  anorg.  Chern., 
1908,  60,  50 — 52). — Kemarks  on  a  recent  paper  by  Quinet  (this  vol.,  i, 
713).  Priority  is  claimed  for  certain  results  described  in  Quinet's  paper 
(Rosenheim  and  Itzig,  Abstr.,  1900,  i,  135,  272;  Grossmann  and 
Potter,  1906,  i,  799).  Further,  it  is  pointed  out  that  the  mixture 
of  tartaric  acid  and  sodium  molybdate  of  maximum  rotatory  power 
contains  the  components  in  the  ratio  IC^HgOgi  INagMoO^,  and  not 
1  : 2  as  given  by  Quinet,  and  that  the  other  characteristic  point 
corresponds  with  the  composition  O^HgO^, :  JNagMoO^.  G.  S, 

Some  Citrates.  E.  I.  van  Itallie  (Pkarm.  Weekhlad,  1908,  45, 
1201 — 1210). — The  action  of  ammonia  on  aqueous  solutions  of  citric 
acid  at  30°  only  yields  known  hydrates ;  that  of  calcium  hydroxide  at 
the  same  temperature  produces  the  hydrates  (CQH^07)20a,3H20  and 
CfIlfi^Csi>,iUf>.  A.  J.  W. 

Action  of  Calcium  Carbide  on  Some  Ketones.  F.  Bodrouj^ 
and  Felix  Taboury  (Bull.  Soc.  chim.,  1908,  [iv],  3,  829—833).— 
Acetone  prepared  from  its  sodium  hydrogen  sulphite  compound  reacts 
energetically  with  powdered  calcium  carbide,  evolving  acetylene  and 
forming  mesityl  oxide  and  more  complex  substances  boiling  between 
170°  and  350°.  Whatever  the  conditions,  the  proportion  of  mesityl 
oxide  only,varies  from  8% to  12%;  the  yield  of  the  higher  boiling  products, 
on  the  other  hand,  depends  on  the  length  of  time  the  acetone  is  in 
contact  with  the  carbide.  Commercial  acetone,  the  vapour  of  which 
acts  on  fragments  of  calcium  carbide,  has  no  action  on  the  latter  when 
powdered.  Pure  butanone  also  acts  on  calcium  carbide,  although  more 
slowly,  giving,  besides  higher  boiling  products,  an  agreeably  smelling 
ketone,  CgH^^O,  b.  p.  164~166°/760  mm.  and  66~68°/20  mm., 
D^^  0-853.     This  is  probably  either  ^- methyl- A«-heptene-y-one, 

CHgMe-CO-CHICMe-CHgMe, 
or  yS-dimethyl-Av-hexene-^-one,  CHgMe-CMelCMe-COMe,  or  a  piixturp 
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of  the  two.  If  commercial  butanone,  dried  over  potassium  carbonate 
and  rectified,  is  used,  the  new  ketone  apparently  contains  a  liquid 
richer  in  oxygen. 

Boiling  8-pentanone  and  acetophenone  have  no  action  on  calcium 
carbide.  The  vapour  of  the  latter  ketone  at  ordinary,  but  not  at 
reduced,  pressure  acts  on  the  carbide,  giving  a  gummy  mass. 

The  author  finds  that  certain  esters  retard  or  altogether  prevent  the 
action  of  acetone,  and  draws  the  conclusion  that  the  inactivity  of 
commercial  acetone  is  due  to  its  containing  an  impurity  of  this  nature. 

E.  H. 

Reduction  of  ajS-Unsaturated  Ketones.  Aladae  Skita, 
A.  Ardan,  and  M.  Krauss  {Ber.,  1908,  41,  2938— 2946).— The  paper 
deals  with  the  comparative  study  of  the  reduction  of  aliphatic  and 
alicyclic  a)8-unsaturated  ketones  by  Sabatier  and  Senderens'  method. 

Mesityl  oxide,  reduced  at  185°  for  seven  hours,  yields  methyl 
li^obutyl  ketone  in  60%  yield  and  a  small  quantity  of  methyU'sobutyl- 
«arbinpl  ;  reduced  for  eight  hours  at  210°  in  a  more  rapid  current 
of  hydrogen  (220  c.c.  per  minute),  mesityl  oxide  yields  ^-methylpentane 
(compare  Darzens,  Abstr.,  1905,  i,  66,  172).  Phorone,  reduced  at 
225°  for  five  hours  (velocity  of  hydrogen  =  100  c.c.  per  minute),  gives 
a,  65%  yield  of  valerone,  whilst  at  235°  and  with  a  velocity  of  280  c.c, 
of  hydrogen  per  minute,  the  products  are  valerone  and  an  unidentified, 
unsaturated  hydrocarbon,  diisobutylcarbinol,  and  /3^-dimethylheptane. 

1  : 3-Dimethyl-A^-C2/c^ohexen-5-one,  reduced  for  six  hours  at  235° 
(velocity  of  hydrogen  =  100]c.c.  per  minute),  yields  1  ;  3-dimethylc?/c^o- 
hexane,  b.  p.  119—120°,  D^o  0'7822.  Ethyl  l-methyl-A^-c^/c^ohexen^ 
5-one-2-carboxylate  (Hagemann,  Abstr.,  1893,  i,  393),  reduced  for 
four  hours  at  280 — 285°  with  an  equally  rapid  current  of  hydrogen, 
yields  ethyl  l-methyl-A^''""^>-c?/c^ohexene-2-carboxylate,  of  which  the 
acid  has  b.  p.  114 — 130°/9  mm.,  and  forms  a  crystalline  dibromide, 
OgH^^OaBr^.  C.  S. 

Density  of  Sucrose.  G.  Fouquet  {Bull.  Assoc.  Chim.  Sucr,  Dist,, 
1908,  26,  176— 177).— The  author  finds  that  different  methods  of 
crystallising  sucrose  produce  crystals  of  varying  density ;  one  specimen 
of  crystals  examined  had  D  1*550  to  1*575,  whilst  another  had  D  1*580 
to  1*610.  The  actual  cause  which  produces  the  variation  in  the 
density  has  not  yet  been  ascertained.  W.  P.  S. 

Aqueous  Solutions  and  their  Densities :  Sucrose  Solutions, 
G.  Fouquet  {Bull.  Assoc.  Chim.  Sucr.  Dist.,  1908,  26, 160— 176).— The 
curve  of  contractions  occurring  when  sucrose  is  dissolved  in  water, 
calculated  on  the  value*l*590  for  DI5  of  sucrose,  exhibits  a  maximum  for 
40%  by  weight  of  sucrose,  whilst  for  a  saturated  solution  (66 — 67%  of 
sucrose)  the  contraction  is  zero.  The  above  value  for  the  density  of 
sucrose  is  calculated  from  the  value  D4'  15881.  For  concentrations 
up  to  15%,  the  contraction  is  sensibly  proportional  to  the  concentration, 
whilst  for  concentrations  ( p)  up  to  40%,  the  contraction  is  represented 
by  the  formula  :  8  =  0*000225^(80  -p).  When  p  increases  from  5%  to 
75%,  the  density  of  the  sugar  in  solution  diminishes  continuously,  and 
the   same   is  probably    the  case   for   increase  of  p   from  0%  to   5%, 
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although  here  the  increase  is  only  slight.  For  concentrations  up  to  5%, 
the  values  of  D!f  for  sucrose  solutions  are  represented  by  the 
expression:  162'91956/(163'05  — 0*6313  jo).  These  considerations  are 
extended  to  impure  sucrose  solutions.  T.  H.  P. 

Inversion  of  Sucrose.  Yukichi  Osaka  {J.  Coll.  Sci.  Tokyo,  1908, 
25,  i,  1 — 8). — It  is  shown  that,  whereas  in  moderately  dilute  solutions 
the  hydrolysis  of  sucrose  by  an  acid  may  be  regarded  as  practically 
complete,  in  strong  solutions  (80  grams  of  sugar  in  100  c.c.  of  solution) 
the  hydrolysis  is  incomplete.  It  is  therefore  probable  that  the  inversion 
of  sucrose  by  an  acid  is  a  reversible  reaction.  This  view  is  supported 
by  the  result  of  the  following  experiment.  A  solution  of  about  20 
grams  of  sucrose  in  50  c.c.  of  solution  was  hydrolysed  completely  by 
hydrochloric  acid;  5*7507  grams  of  this  solution,  treated  with  sodium 
acetate  and  diluted  to  25  c.c,  gave  a  rotation  of  -  3*83°.  The  same 
weight  of  the  inverted  solution  (5  7507  grams)  was  then  concentrated 
to  about  one-half  by  passing  dry  air  over  the  surface  of  the  solution  ; 
it  was  then  treated  with  sodium  acetate  and  made  up  to  25  c.c.  as 
before  ;  this  solution  had  a  rotation  of  -  3*30°  The  reversion  product 
could  not  be  maltose  or  isomaltose,  since  the  author  finds  that  no 
reversion  takes  place  in  concentrated  solutions  of  dextrose  under  the 
influence  of  an  acid  at  25°  during  a  period  of  two  months.     W.  H.  G. 

Inversion  of  Sucrose  by  Invertase.  II.  C.  S.  Hudson  (J. 
Amer.  Chem.  Soc,  1908,  30,  1564— 1583).— A  continuation  of  the 
work  previously  recorded  (this  vol.,  i,  605).  The  results  com- 
pletely confirm  O'SuUivan  and  Tompson's  conclusions  (Trans.,  1890, 
51,  834). 

The  velocities  of  the  mutarotation  of  dextrose  and  Isevulose 
at  30°  in  water  and  in  aqueous  solutions  of  hydrochloric  acid  and 
invertase  have  been  determined.  The  velocities  are  not  affected  by 
invertase,  but  are  greatly  accelerated  by  acids.  This  difference 
between  the  action  of  invertase  and  acids  on  the  products  of  the 
inversion  of  sucrose  causes  the  action  of  invertase  to  appear  irregular, 
owing  to  the  influence  of  the  mutarotation  of  the  invert-sugar  on  the 
polarimetric  reading.  On  correcting  for  this,  the  inversion  of  sucrose 
by  invertase  proves  to  be  a  catalytic  reaction  of  the  first  order. 

The  acceleration  of  the  mutarotation  of  dextrose  at  30°  by 
hydrochloric  acid  is  such  that  the  rate  is  a  linear  function  of  the 
hydrogen-ion  concentration.  In  the  case  of  Isevulose,  a  minimum  rate 
occurs  in  dilute  acid  solutions  similar  to  the  less  pronounced  minimum 
which  has  been  found  in  the  case  of  dextrose  at  25°  (Abstr.,  1907, 
ii,  942). 

The  action  of  invertase  is  greatly  accelerated  by  minute  traces  of 
acid,  but  the  addition  of  further  small  quantities  of  acid  does  not 
increase  the  effect.  The  inversion  of  sucrose,  in  both  dilute  and  con- 
centrated solutions,  by  invertase  is  proportional  to  the  concentration 
of  the  invertase. 

A  method  is  given  for  calculating  the  amounts  of  fresh  dextrose  and 
Isevulose  that  are  present  at  any  instant  in  the  solution  undergoing  in- 
version.   This  method  is  also  applicable  to  the  determination  of  the  forms 
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in  which  the  various  hexoses  are  liberated  from  glucosides  and  di-  and 
tri-saccharides  by  the  action  of  enzymes.  It  is  shown  that  the  dextrose 
formed  from  sucrose  by  the  action  of  invertase  has  [aju  100 — 125°, 
and  is  therefore  in  the  form  of  a-dextrose  ([a]D=  106°).  E.  G. 

Action  of  Cold  Aqueous  Sodium  Hydroxide  on  Cellulose. 
II.  Walther  Vieweg  (Ber.,  1908,  41,  3269—3275.  Compare 
Abstr.,  1907,  i,  893). — From  11%  to  24%  sodium  hydroxide  solutions, 
cellulose  takes  up  an  amount  of  the  alkali  sufficient  to  form  the 
compound  Cj2Hi90joNa,  and,  if  the  results  are  plotted,  the  curve 
obtained  is  discontinuous,  the  point  of  discontinuity  corresponding 
with  the  formation  of  this  compound.  The  curve  up  to  this  point  is 
abnormal,  but  afterwards  it  is  a  horizontal  straight  line  pointing  to  a 
chemical  reaction.  It  is  also  shown  that  the  higher  the  degree  of 
mercerisation  the  greater  the  capacity  for  absorption  of  sodium 
hydroxide,  and  more  is  taken  up  at  lower  than  at  higher  temperatures. 
Contrary  to  the  statement  of  Miller  (this  vol.,  i,  78),  the  addition  of 
sodium  chloride  to  the  sodium  hydroxide  increases  the  absorption,  and 
the  conclusion  is  drawn  that  the  reaction  is  physical  as  well  as 
chemical.  W.  K. 


Walden's  Inversion.  III.  Emil  Fischer  and  Helmuth 
ScHEiBLER  {Ber.,  1908,  41,  2891—2902.  Compare  Abstr.,  1907,  i, 
192;  this  vol.,  i,  324). — The  optical  properties  of  valine  (a-amino2so- 
valeric  acid)  are  not  altered  by  the  double  transformation  into  bromo- 
fatty  acid  and  back  to  amino-compound.  There  are  some  reasons  for 
thinking  that  this  is  due  rather  to  a  double  Walden  inversion  than  to 
its  absence. 

c?- Valine  forms  ^a-bromoiso valeric  acid,  which,  when  coupled  with 
valine  and  treated  with  ammonia,  yields  l-valyl-d-valine.  This  di- 
peptide  yields  racemic  valine  on  hydrolysis,  and  forms  also  trans -valine 
anhydride.  ^ Valine,  when  treated  with  nitrosyl  bromide,  forms 
c^-a-bromoisovaleric  acid,  from  which  c?-valylglycine  is  obtained  on 
treatment  with  ammonia  and  c^-valine  on  subsequent  hydrolysis. 
Thus  c?-bromoisovaleric  acid  yields  ^valine,  and  c?-bromoisovalerylglycine 
yields  o?- valine.  The  ester  of  (£-bromoiso valeric  acid  likewise  appears 
to  yield  c?-valine. 

Both  silver  oxide  and  potassium  hydroxide,  acting  on  d-hroiaoiso- 
valeric  acid,  give  rise  to  the  same  hydroxyisovaleric  acid,  which 
is  dextrorotatory  in  alkaline  solution.  C^-Bromot5ovalerylglycine, 
treated  with  silver  oxide  in  a  similar  manner,  yields  a  highly  optically 
active  hydroxy-compottnd,  which,  on  hydrolysis,  gives  rise  to  the  same 
dextrorotatory  hydroxyisovaleric  acid.  This  acid  is  also  formed  from 
^-valine  by  the  action  of  nitrous  acid,  which  in  this  case  produces 
inversion,  an  observation  quite  contrary  to  what  has  been  observed 
for  alanine  or  aspartic  acid. 

The  a-hydroxyisovaleric  acid,  prepared  by  means  of  silver  oxide,  has 
in  normal  sodium  hydroxide,  [af^  +11'8°;  prepared  using  potassium 
hydroxide,  it  has  [a]^  + 12-0°;  nitrous  acid  yields  the  same  compound, 
[af^  +12-2^ 
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d-a-Bromoisovalerylchloride,  C3H,j.'GHBr*C0Cl,  has  b.  p.  54 — 55°/ 
13  mm.  (corr.).     di-a-Bromoi&ovalerylglycine, 

03H7-CHBr-CO-NH-CH2-C02H, 
forms  large,  well-formed,  radiating  prisms,  m.  p.   119 — 120°  (corr.)  tO' 
a  colourless  liquid  after  sintering  at  115°  (corr,).     It  has  [aj^  +47*5°. 
The    a-hydroxyisovaleric  acid  obtained  from  this  by  means  of    silver 
oxide  has  [a]ii'  +11-8°. 

The  zinc  salt  of  active  a-hydroxyisovalerylglycine  crystallises  im 
silvery,  four-cornered  prisms,  [a]^  +48'7°  in  water  and  -l-36'l°  io 
iV-hydrochloric  acid.  E.  F.  A. 

Preparation  of  a- Amino-yS-dihydroxy-n  valeric  Acid.  Emil 
Fischer  and  Adolf  Kramer  {Ber.,  1908,  41,  2728— 2739).— In 
view  of  the  general  occurrence  of  serine  in  the  scission  products  of 
proteins,  and  the  formation  of  hydroxyproline  in  the  hydrolysis  of 
gelatin,  it  is  probable  that  other  aliphatic  aminohydroxy-acids  are 
formed  by  the  decomposition  of  proteins.  Among  these  are  to  be 
expected  derivatives  of  w-valeric  and  n-hexoic  acids,  owing  to  their 
relation  to  ornithine  and  lysine.  a-Amino-8-hydroxy-yi-valeric  acid 
has  already  been  synthesised  by  Sorensen  (Abstr.,  1905,  i,  749),  and 
converted  into  r-proline  by  hydrochloric  acid.  The  authors  have  now 
made  experiments  on  the  synthesis  of  an  aminodihydroxy-acid,  which 
should  stand  in  a  similar  relation  to  hydroxyproline,  and  to  this  end 
have  employed  the  method  used  by  Fischer  and  Blumenthal 
(Abstr.,  1907,  i,  191)  for  the  synthesis  of  a-amino-y-hydroxy butyric 
acid. 

y-Chloro  -  p  -  hydroxy  -  a  - phenoxy propane,  OPh*CIl2*CH(OII)'CH2Cl, 
prepared  by  heating  epichlorohydrin  with  phenol  under  pressure,  is  a 
colourless,  viscid  oil,  b.  p.  152 — 153°/12  mm.,  with  a  rancid  odour 
and  a  bitter  taste ;  when  treated  with  ethyl  sodiomalonate  and  the 
product  hydrolysed,  it  yields  S-phenoxy-y-valerolactone-a-carboxylic  acid, 

QTT.pTT 

I         ^^CH'COoH,    in    slender    needles,     sintering     at 

9|3 — 96°  (corr.)  and  evolving  gas  at  a  higher  temperature.  A 
chloroform  solution  of  this  gives  with  bromine,  a-bromo-8-bromO' 
phenoxy-y-valerolactone-a- carhoxylic  acid, 

CAB.0.CH,.9H.CH        3^.^^^^^ 

forming  slender  needles,  m.  p.  157°  (corr.),  losing  carbon  dioxide 
when  heated,  with  the  production  of  a-hromo-h-hromophenoxy-y-valero- 
lactone,  which  crystallises  in  slender,  microscopic  needles  or  rods  and 
sometimes  prisms,  m.  p.  128°  (corr.).  By  the  action  of  ammonia, 
this  is  converted  into  a-amino-S-bromophenoxy-y-valerolactone,  which 
forms  microscopic,  slender,  colourless  leaflets,  m.  p.  230°  (corr., 
decomp.) ;  the  hydrochloride  has  m.  p.  229°  (corr.,  decomp.),  and  the* 
hydrohromide  has  m.  p.  235°  (corr.,  decomp.).  The  aminolactone 
dissolves  in  alkalis,  forming  salts  of  a-amino-y-hydroxy-8-bromo- 
phenoxy valeric  acid,  of  which  the  silver  salt  was  analysed.  When 
the  aminolactone  is  heated  under  pressure  with  concentrated  hydro - 
bromic    acid    and    the    product    hydrolysed    (to    remove    combined 


0Ph-CH2-CH-CH 
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bromine),  a  mixture  of  amino-acids  is  obtained,  which  can  be  separated 
by  means  of  the  copper  salts.  The  sparingly  soluble  product  is  the 
copper  salt  of  (a)y-hydroxyproline  (Leuchs,  Abstr.,  1905,  i,  545),  and 
the  readily  soluble  one  is  probably  copper  a-amino-yZ-dihydroxy-n- 
valerate  ;  it  forms  small,  dark  blue  leaflets.     The  acid, 

OH-CH2-CH(OH)-CH2-CH(NH2)-C02K, 
prepared  from  the  copper  salt  by  treatment  with  hydrogen  sulphide, 
forms  bushy  needles,  m.  p.  160 — 165°.  J.  C.  C. 

Action  of  Certain  Oxidising  Agents  on  Thiocyanic  Acid. 
C.  BoNGiovANNi  (Gazzetta,  1908,  38,  ii,  299— 301).— The  author  has 
shown  previously  (Abstr.,  1907,  i,  833;  this  vol.,  i,  770)  that  the 
product  of  the  reaction  between  a  ferric  salt  and  a  thiocyanate  is  a 
salt  of  the  composition  Fe(CNS)3,  and  not  a  peroxygenated  salt,  as 
Tarugi  (Abstr.,  1905,  i,  176)  supposes.  Further  experimental 
evidence    in   support  of   this    view  is   now    adduced. 

When  freshly-prepared  nickel  or  cobalt  hydroxide  is  treated  for 
some  days  with  a  3%  thiocyanic  acid  solution,  it  is  converted  into  the 
nickelous  or  cobaltous  salt  of  the  acid  without  any  formation  of  red 
hyper-acid  occurring.  Further,  the  addition  of  acid  produces  no  red 
coloration,  as  it  should  do  if  the  reaction  resulted  in  the  formation  of 
a  colourless  salt  of  the  type  NagCgNgSgOg.  It  is  found  that  the  thio- 
cyanic acid  is  not  decomposed,  owing  to  the  strong  oxidising  action  of 
the  nickel  or  cobalt  hydroxide,  and  that  the  salt  formed  has  no 
oxidising  properties.  Molybdenum  thiocyanate  has  a  red  colour,  but  is 
only  formed  in  presence  of  a  reducing  agent,  which  cannot,  of  course, 
determine  the  formation  of  a  hyper-acid.  T.  H.  P. 

Supposed  Ammoniacal  Fermentation  of  Cyanamide.  Celso 
Ulpiani  {Gazzetta,  1908,  38,  ii,  358 — 417). — The  experiments  of  Lohnis 
(Abstr.,  1905,  ii,  412)  and  of  Lohnis  and  Sabaschnikoif  (this  vol.,  ii, 
220)  on  the  formation  of  ammonia  from  calcium  cyanamide  by  the 
action  of  bacteria  led  to  erroneous  conclusions,  because  (1)  "  Kalk- 
stickstoff  "  gradually  undergoes  change,  and  only  when  freshly  pre- 
pared does  it  contain  one  single  nitrogenous  compound,  calcium  cyan- 
amide ;  (2)  after  sterilisation  by  heating,  solutions  of  calcium  cyanamide 
contain  no  trace  of  the  latter,  and  (3)  many  amidic  substances,  besides 
ammonium  salts,  yield  ammonia  when  their  solutions  are  distilled  with 
magnesia  at  the  ordinary  pressure.  From  the  fact  that  "  Kalk- 
stickstoff  "  solutions  which  have  not  been  sterilised  by  heating  do  not 
undergo  bacterial  decomposition,  L<3hnis  assumes  that  the  action  of  heat 
results  in  the  conversion  of  the  asymmetric  form  of  cyanamide, 
NIC-NHg,  into  the  symmetrical  form,  NHIC!NH,  which  alone  is 
attackable  by  bacteria ;  this  assumption  the  author  shows  to  be 
superfluous. 

The  preparation  of  pure  cyanamide  from  calcium  cyanamide,  which 
is  complicated  by  the  tendency  of  the  cyanamide  to  polymerise  into 
dicyanodiamide,  may  be  aifected  as  follows.  One  part  of  '*  Kalk- 
stickfetoff "  is   thoroughly  mixed   with  four  parts  of  cold  water,  and 
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through  the  filtered  solution,  cooled  with  ice,  a  current  of  carbon 
dioxide  is  passed.     The  calcium  cyanamidocarboxylate, 

N:C-N<^g>0,5H20, 

thus  precipitated  may  be  converted  into  (1)  dicyanodiamide  by  drying 
at  the  ordinary  temperature  or  in  an  oven,  2(C202N2Ca,5H20)  = 
SHgO  +  2CaC03  +  (CN2H2)2,  or  (2)  cyanamide  by  triturating  with  water 
and  subjecting  the  mass  to  the  prolonged  action  of  carbon  dioxide ; 
C202N2Ca  +  H2O  =  CaCOg  +  CHgNg. 

The  decomposition  of  pure  cyanamide  takes  place  far  more  slowly 
than  that  of  cyanamide  accompanied  by  the  secondary  products  also 
present  in  "  Kalkstickstoff,"  and  proceeds  as  well  in  the  presence  as 
in  the  absence  of  chloroform,  all  possibility  of  bacterial  action  being 
thus  excluded.  The  factors  which  determine  the  decomposition  of 
cyanamide  are  calcium,  soil,  and  the  secondary  products  of  '*  Kalk- 
stickstoff," which  are  capable,  in  presence  of  bacteria  and  of  a  suitable 
nutritive  medium,  of  yielding  ammonia.  These  secondary  products 
are  found  to  be  :  (1)  Carbamide,  formed  by  hydrolysis  of  the  cyanamide. 
(2)  Dicyanodiamide,  formed  by  polymerisation.  (3)  Aminodicyanic 
acid,  CN'NH'CO'NHg,  separated  in  the  form  of  its  copper  salt, 
Cu(C2H20N3)2,4H20,  which,  when  treated  with  hydrogen  sulphide, 
gives,  not  the  free  acid,  but  thiobiuret,  C]S"*NH*C0'NH2  + H2S  = 
]SrH2*CS'NH*CO'NH2.  Aminodicyanic  acid  is  formed  by  the  hydro- 
lysis of  the  dicyanodiamide  in  presence  of  lime  : 

CN-NH-C(NH2):NH  +  H2O  =  CN-NH-C0-NH2  ; 
if  the  hydrolysis  is  effected  by  means  of  acid,  dicyanodiamidine  is 
formed  :  CN-NH-C(NH2):NH  +  H20  =  NH2-C0-NH-C(NH2):NH.  (4) 
Ammeline,  formed  by  the  hydrolysis  of  melamine,  CgHgNg  +  H2O  = 
C3H5ON5  4- NH3,  itself  produced  by  polymerisation  of  the  cyan- 
amide. When  free  from  acids  and  bases,  a  solution  of  cyanamide 
remains  unchanged  at  the  ordinary  temperature. 

A  list  of  papers  previously  published  on  this  subject  is  given,  and 
the  results  given  therein  discussed.  T.  H.  P. 

The  Biochemical  Conversion  of  Glutamic  into  ?i-Butyric 
Acid.  Walther  Brasch  and  Carl  Neuberg  {Biochem.  Zeitsch.,  19u8, 
13,  299—304). — n-Butyric  acid  was  shown  by  Neubergand  Bosenberg 
to  account  for  about  one-third  of  the  volatile  fatty  acids  obtained  from 
the  putrefaction  of  caseinogen.  As  aminobutyric  acid  has  not  been 
definitely  proved  to  be  a  product  of  hydrolysis,  glutamic  acid  was 
assumed  to  be  the  source  of  the  volatile  acid  : 

C02H-CH2-CH2-CH(NH2)-C02H  -^  C02H-CH2-CH2-CH3. 
By  actual  putrefaction  experiments  with  glutamic  acid,  butyric  acid 
was  obtained  to  the  amount  of  about  58"6%  of  the  theoretically 
possible  quantity.  The  other  acids  formed  were  formic  and  succinic 
acids.  Glutaric  acid  was  not  obtained,  nor  did  the  latter  acid  yield 
w-butyric  acid  when  treated  with  putrefying  organisms.  S.  B.  S. 

a-Camphoramio  Acids.  Mlle.  G.  Freylon  {Ann.  Chim.  Phys.j 
19U8,  [viii],  16,  278— 288).— The  author  has  shown  (this  vol.,  i,  827) 
that  a-aiuinoethyl benzene  conden^^es  with  camphoric  anhydride  to  form 
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two  ethylbenzene-a-camphoramic  acids,  which  are  enantiomorphously 
related  to  one  another ;  in  the  present  paper,  the  substituted 
a-camphoramic  acids  obtained  similarly  from  diethylamine,  ^-amino- 
butane,  and  y-amino-octane  are  described,  but,  although  each  of  the  last 
two  bases  contains  an  asymmetric  carbon  atom,  they  do  not  furnish 
stereoisomeric  a-camphoramic  acids. 

Diethyl-a-camphoramic  acid,  C02H*CgHj4'CO'NEt2,  crystallises  in 
needles,  m.  p.  169—170°  and  has  [a]^'*  +  19*29°  in  alcoholic  solution. 

p-Butyl-a-camphoramic  acid,  COgH'CgHj^'CO'NH'C^Hg,  has  m.  p. 
206—208°,  and  [aji?  +28-80°  in  alcoholic  solution. 

S-Amino-octane,  C^H^'C}I{liiIl2)'C^'Sgj  prepared  by  reducing  the 
oxime,  C^n^'CCNOnyO^-Hg,  b.  p.  116— 117°/20  mm.,  by  means  of 
sodium  and  alcohol,  has  b.  p.  64 — 65°/18  mm.,  and  forms  a  hydrochloride ^ 
m.  p.  194 — ^195°,  and  a  carbonate  ',  the  corresponding  carbamide, 

NH^-CO-NH-OgHi^, 
has  m.   p.   166—168°.      When  heated   for   six   hours   at    120°   with 
camphoric  anhydride,  it  yields  8-octyl-a-camphoramic  acid, 

COgH-CgHi^-CO-NH-OgHiy, 
which  has  m.  p.  177—178°,  and  [a]^^^  +  24-45°.  M.  A.  W. 


Carbamido-acids.  II.  and  III.  Fritz  Lippich  {Ber.,  1908,  41, 
2953—2974,  2974—2983.  Compare  Abstr.,  1906,  i,  813).— XL— The 
author  finds  that  the  Baumann  and  Hoppe-Seyler  reaction  for  the 
preparation  of  hydantoic  acid  (this  Journ.,  1874,  466)  is  a  general 
reaction  of  amino-acids,  and  presents  a  simple  method  for  the  pre- 
paration of  carbamido-acids.  The  present  communication  deals  with 
the  a-amino-acids  of  the  glycine  series,  aspartic  and  glutamic  acids, 
taurine,  and  tyrosine.  The  reaction  takes  place  by  heating  the  amino- 
acid  for  six  to  ten  hours  with  two  to  three  times  its  weight  of  carb- 
amide and  200 — 500  c.c.  of  baryta  water,  and  is  represented  by  the 
equation:  NH2'R-C02H  +  CO(NH2)2  =  C02H-R-NH-CO-NH2-h]SrH3. 

The  carbamido-acids  so  obtained  give  flocculent  precipitates  with 
mercuric  nitrate  in  the  absence  of  chlorides  or  free  acid,  crystalline 
compounds  with  alcoholic  mercuric  chloride  or  silver  nitrate,  do  not 

NH'CO 

respond  to  the  biuret  test,  yield  hydantoins,  Il<^  _'-„-,  by  treat- 
ment with  cold  concentrated  or  with  warm  dilute  mineral  acids,  and 
are  hydrolysed  by  hot  alkalis  or  hot  concentrated  hydrochloric  acid, 
regenerating  the  amino-acid. 

Hydantoic  acid  (carbamidoacetic  acid)  has  m.  p.  163°  in  a  sealed 
capillary  tube  (compare  Weidel  and  Roitner,  Abstr.,  1906,  i,  470) ; 
the  barium,  copper,  ,lead,  mercury,  and  silver  salts  are  described. 
a-Carbamidopropionic  acid  and  a-carbamidoisobutyric  acid  are  known 
in  the  literature  as  lacturamic  acid  (CJrech,  this  Journ.,  1873,  380)  and 
acetonyluramic  acid  respectively.     a-Carbamidoisovaleric  acid, 

CHMe2-CH(NH-CO-NH2)-C02H, 
m.  p.  176°,  separates  from  water  in  tufts  of  long  needles  ;  the  barium, 
mercury,  and  silver  salts  are  described.     a-Carbamidotsohexoic  acid  (iso- 
butylhydantoic  acid  :  compare  Pinner  and  Spilker,  Abstr.,  1889,  704) 
yields  crystalline  barium,  lead,  copper,  mercury,  and  silver  salts.      The 
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acids  prepared  from  leucine,  obtained  from  different  sources,  show 
slight  differences  in  solubility,  m.  p.,  and  per  cent,  of  nitrogen;  these 
are  explained  by  specific  differences  in  the  original  leucines. 

a-Carbamidosuccinic  acid,  C02H'CH2*CH(NH'CO*NH2)'C02H,  m.  p. 
162°,  prepared  from  aspartic  acid,  separates  from  dilute  alcohol  in 
rhombic  plates  or  prisms ;  the  copper,  lead,  mercury,  silver,  and  silver 
hydrogen  salts  are  mentioned.  a-Carbamidoglutaric  acid, 
C02H-CH2'CH2-CH(NH-CO-NH2)-C02H, 
m.  p.  150°  crystallises  in  needles.  Taurocarbamic  acid,  obtained  by 
Salkowsky  (this  Journ.,  1874,  148),  and  later  by  Gabriel,  is  prepared 
very  readily  by  the  author's  method.  a-Carbamido-^-p-hydroxyphenyl- 
propionic  acid,  OH-C^H4-CH2-CH(NH-CO-NH2)-C02H,  m.  p.  218° 
(decomp.),  is  identical  with  Jaffe's  tyrosinehydantoic  acid  (Zeitsch. 
physiol.  Chem.,  1882,  7,  306).  The  anhydride,  tyrosinehydantoin,  has 
m.  p.  242—245°  (decomp.). 

III.— ^The  Baumann  and  Hoppe-Seyler  reaction  has  been  successfully 
applied  to  anthranilic,  metanilic,  sulphanilic,  and  /?-aminobutyric 
acids  and  to  ^-phenylalanine. 

Other  general  methods  for  the  preparation  of  carbamido-acids  are  :  (a) 
an  amino-acid  and  a  urethane  are  boiled  with  aqueous  barium  hydroxide. 
Applied  to  leucine  and  isoamyl  carbamate,  a  40%  yield  of  a-carbamidowo- 
hexoic  acid  is  obtained,  (h)  An  amino-acid  is  boiled  with  an  excess  of 
a  concentrated  aqueous  solution  of  carbamide.  The  reaction  really 
occurs  between  the  amino-acid  and  ammonium  cyanate  ;  the  continuous 
removal  of  the  latter  destroys  the  equilibrium  of  the  system 
carbamide  ^^  ammonium  cyanate  (compare  Walker  and  Hambly,  Trans., 
1895,  67,  746).  The  method  is  advantageously  used  in  the  case  of 
optically  active  amino-acids,  since  the  reaction  occurs  in  the  absence 
of  acid  or  alkali.  Applied  to  leucine  from  different  sources,  the 
method  yields  a-carbamido-a-tsohexoic  acids,  which  again  show 
slight  differences  in  physical  properties.  Similarly,  glycine  gives 
ammonium  hydantoate,  C3H503N2(NH4),H20 ;  aspartic  acid  is  con- 
verted into  a-carbamidosuccinic  acid,  which  is  isolated  as  the  hydantoin, 
C^HgO^Ng,  m.  p.  208°  (decomp.),  whilst  tyrosine  very  readily  yields  the 
ammonium  salt  of  the  corresponding  carbamido-acid.  Leucine  and 
potassium  cyanate  in  boiling  aqueous  solution  give  an  83%  yield  of  the 
carbamido-acid.  (c)  Prolonged  boiling  of  an  aqueous  solution  of  an 
amino-acid  and  guanidine  carbonate.  The  method  has  been  used 
successfully  with  leucine  and  with  tyrosine.  C.  S. 


Synthesis  of  a-<o-Aminoguanidinehexoic  Acid.  Fritz 
Heckel  {Monatsh.,  1908,  29,  779 — 785). — Lysine,  which  was  the 
starting  point  of  this  synthesis,  was  prepared  from  the  sparingly 
soluble  phosphotungstates  obtained  by  fractional  precipitation  with 
phosphotungstic  acid  of  the  acid-hydrolytic  products  of  casein ;  the 
precipitate  is  dissolved  in  aqueous  ammonia,  treated  with  barium 
hydroxide,  and  the  mixture  of  amino-acids  separated  by  means  of  the 
picrates,  that  of  arginine  being  more  soluble  than  lysine  picrate.  The 
latter  is  then  converted  into  the  dihydrochloride.  This  is  treated  in 
aqueous  solution  with  silver  cyanamide ;  after  separating  unchanged 
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lysine  by  means  of  silver  nitrate,  an  uncrystallisable  syrup  of  the  has6 
was  obtained.     The  copper  nitrate  compound, 

(C7H,,0,N4)2,Cu(N03)„2H20, 
forms  dark  blue,  crystalline  platelets ;  the  anhydrous  salt  has  m.  p. 
210°  (decomp.).     The    compound   of  the  nitrate  with    silver  nitrate, 
C5.Hig02N4,AgN03,HN03,   forms    white  needles,   blackening   at    60°, 
m.  p.  125°  (decomp.).     The  nitrate  has  [aj^  +  5'37°.  J.  C.  C. 

Reduction  of  Nitriles  in  Neutral  Solutions.  Heinrich  Brunner 
and  A.  Rapin  {Chem.  Zentr.,  1908,  ii,  676—677;  from  Schweiz.  Woch. 
Chem.  Pharm.,  1908,  46,  455 — 457). — "Reduction  is  effected  most 
rapidly  by  using  a  magnesium -copper  couple,  the  reaction  only  taking 
place  with  Devarda's  alloy  when  warmed.  In  both  cases  the  action  is 
identical,  but  the  yield  is  better  when  Devarda's  alloy  is  used. 
Hydrogen  cyanide  gives,  on  reduction,  formaldehyde  and  ammonia. 
Acetonitrile  gives  acetaldehyde,  ethylamine,  and  ammonia.  Propio- 
nitrile  gives  propaldehyde,  ethylamine,  methylethylamine,  methyl- 
propylamine,  and  ammonia.  w-Butyronitrile  yields  butaldehyde,  butyl- 
amine,  dibutylamine,  and  ammonia.     Benzonitrile  gives  benzaldehyde, 

PHT*h 
benzylamine,  dibenzylamine,   diphenylethylenimide,     i        ^NH,  and 

Oxilrh 

ammonia.  o-Toluonitrile  gives  o-xylylamine.  m-Toluonitrile  gives 
77i-tolualdehyde,  m-xylylamine,  7M-dixylylamine,  and  ammonia.  ;o-Toluo- 
nitrile  yields  jt?-tolualdehyde,  jo-xylylamine,  jt?-dixylylamine,  ditolylethylen- 

imide,  Xjriur  pi,^^-^'  ^^^  ammonia.     o-Cyanodiphenylmethane  gives 

o-aminodiphenylmethane,  CHgPh'CgH^'CHg'NHg.  m-  and  jo-Cyano- 
diphenylmethane  give  m-  and  jt?-aminodiphenylmethanes.  Diphenyl- 
ethylenimide forms  a  very  sparingly  soluble  nitrite  and  nitrate  ;  the 
hydrochloride  is  more  soluble,  and  the  sulphate  very  soluble  in  water. 

Salts  of  ditolylethylenimide  are  more  readily  soluble. 

Catalytic  Action  of  Ethylamine. — It  is  mentioned  that  a  few  drops 
of  this  substance  hastens  the  reaction  between  methyl  iodide  or  ethyl 
iodide  and  sodium;  the  behaviour  of  acetonitrile  in  this  respect 
(Abstr.,  1901,  i,  457)  is  probably  due  to  ethylamine  formed  by  its 
reduction.  J.  V.  E. 

Preparation  of  Mercuric  Cyanide.  Erwin  Eupp  and  S.  Goy 
(Chem.  Zentr.,  1908,  ii,  773;  from  Apoth.  Zeit.,  1908,  23,  373—374).— 
When  mercuric  chloride  and  potassium  cyanide  are  brought  together 
in  water,  considerable  heat  is  developed,  and  the  compound 

HgCy2,KCl,H20 
crystallises  on  cooling.  The  same  product  is  obtained  from  mercuric 
cyanide  and  potassium  chloride.  In  a  similar  manner,  the  analogous 
compound  is  prepared  from  mercuric  cyanide  and  potassium  bromide, 
but  with  mercuric  cyanide  and  potassium  iodide,  as  also  from 
mercuric  iodide  and  potassium  cyanide,  the  triple  salt, 

Hgl2,HgCy2,2KCy, 
crystallises   in    large    needles.     The    preparation    of    pure    mercuric 
cyanide  is  effected  by  treating  sodium  cyanide  with  mercuric  sulphate 

3  n  2 
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in  the  presence  of  water  ;  the  solution   becomes  very  warm,  and,  on 
cooling,  practically  pure  mercuric  cyanide  separates  out.       J.  V.  E. 

Saturated  Compounds  of  the  c?/cZoHexane  Group.  Nicolai 
D.  Zelinsky  {Ber.y  1908,  41,  2676 — 2680). — cjclo Hexylpropionic  acid 
is  prepared  by  the  following  series  of  reactions.  w-Iodomethylcyc/o- 
hexane  (b.  p.  82—83710  mm.,  D^»  1-5310)  is  condensed  with  ethyl 
sodiomalonate,  and  the  ethyl  hexahydrohenzylmalonate  formed,  b.  p. 
145 — 155°/ 12  mm.,  hydrolysed  to  hexahydrobenzylmalonic  acid,  m.  p. 
106*5°.  On  heating  the  latter  at  170°,  it  loses  carbon  dioxide  and 
yields  cyclohexylpropionic  acid,  b.  p.  143*5°/11  mm.,  Df  0*9966, 
Wd  1'4364  ;  the  amide  forms  thin,  soft  needles,  m.  p.  120°  (corr.). 

[With  D.  ScHWEDOFF.] — cjcloHexylgly collie  acid,  prepared  by  treating 
the  hydrogen  sulphite  compound  of  hexahydrobenzaldehyde  with  potass- 
ium cyanide  and  hydrolysis  of  the  resulting  nitrile,  crystallises  from 
acetone  in  silvery  scales,  m.  p.  166°.  (n-NitromethylcycXohexanef  prepared 
by  the  interaction  of  w-iodomethylcyc^ohexane  and  silver  nitrite,  has  b.  p. 
98°/10  mm.,  Df  1*0473,  n'^  1*4688.  From  its  salts,  acids  precipitate 
the  labile  aci-form  as  a  heavy,  golden-yellow  oil,  which  slowly  resumes 
the  stable  form. 

2-Chloro-l-methylcyc\ohexane,  prepared  by  the  action  of  fuming 
hydrochloric  acid  on  l-methylc2/cZohexan-2-ol,  is  stereoisomeric  with 
the  compound  obtained  by  the  action  of  phosphorus  pentachloride.  It 
has  b.  p.  91— 92°/100mm.,  Df  0*9699,  n^  1*4575,  and  with  magnesium 
and  carbon  dioxide  furnishes  cis-l-methylc2/c^ohexane-2-car  boxy  lie  acid, 
b.  p.  122 — 12 3°/ 10  mm.,  of  which  the  amide  forms  slender  needles, 
m.  p.  151 — 153°.  [The  author  has  overlooked  the  fact  that  this  cis- 
acid  has  already  been  described  by  Freer  and  Perkin,  jun.?  (Trans., 
1888,  53,  208),  and  Goodwin  and  Perkin,  jun.  (Trans.,  1895,  67,  125).] 

J.  C.  C. 

Isomeric  Changes  in  the  Transformations  of  ci/c^oButyl- 
dimethylcarbinol.  Nicolai  M.  Kijner  (/.  Euss.  Phys.  Ghem.  Soc, 
1908,  40,  994—1015.  Compare  this  vol.,  i,  530).— The  transform- 
ations of  c^/c^obutyldimethylcarbinol  as  yet  studied  are  all  abnormal 
changes,  and  the  preparation  from  this  carbinol  of  a  hydrocarbon  of 
the  tetramethylene  series  has  not  yet  been  effected,  all  the  methods 
employed  for  this  purpose  yielding  products  of  isomeric  change.  This 
isomeric  change  of  the  carbon  skeleton  of  cyc^obutyldimethylcarbinol 
either  leads  exclusively  to  the  formation  of  c^/cZopentane  derivatives  or 
is  complicated  by  the  formation  of  c?/c^ohexane  derivatives,  according 
to  the  conditions  under  which  it  takes  place. 

The  formation  of  derivatives  of  1  :  l-dimethylc?/cZopentane  from  cyclo- 
butyldimethylcarbinol  by  the  action  of  hydriodic  (or  hydrobromic)  acid 

CH 

is  probably  effected  by  way  of  the  stages  :  CH2<:^^„^>'CH*CMe2r  — y 

0x12 

PIT  'PTT  PTT  •PTTT 

<  ^   I     >CMe2  — >    c\\'CW  ^^^®2  ^  ^ot'^  *^®  bromide  and  iodide 

formed,    when    treated    with    alcoholic    potassium    hydroxide,    yield 
1  :  l-dimethyl-A^-cyc^opentene,  the  structure  of  which  is  demonstrated 
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by  the  formation  of  aa-dimethylglutaric  acid  on  oxidation.  The 
formation  of  1 : 2-dimethyl-Ai-C2/c^opentene  by  the  action  of  hydriodic 
or  hydrobromic  acid  on  cyc^obutyldimethylcarbinol  probably  proceeds 
as  follows  : 

CH,<^J^>CH-CHMe-CH,I  -^  CH,<^J>C<9™^  _> 

6h -CH  >^^^«  -^  """"^GJil-'dMe 
The  structure  of  this  hydrocarbon,  which  is  regarded  as  identical  with 
Renard's    heptinene   and   with   that    obtained    by    Maquonne    from 
perseitol  (see  this  vol.,  i,  530),  is  deduced  from  the  fact  that  it  yields 
y-acetobutyric  acid  on  oxidation. 

The  action  of  hydrobromic  acid  on  c^/c/^obutyldimethylcarbinol 
yields:  (1)  2-bromo-l  :  l-dimethylcyclopentane,  C^H^gBr,  b.  p. 
1677764  mm.,  Bf  1-2523,  n^^  1-4797,  which  gives  1  : 1-dimethyl- 
A^-c2/cZopentene  (vide  infra)  on  treatment  with  alcoholic  potassium 
hydroxide ;  (2)  an  unstable  bromo-derivative,  which  yields  1  : 2- 
dimethyl-A^-c2/c^opentene  when  distilled  in  a  current  of  steam. 

VTT — pTT 
^-  -    ^j^.^^ ,  ^^    _,^>CMe,    b.   p.    78—78-57 

754  mm.,  Df  0-7580,  n^^  1-4190,  has  an  odour  resembling  that  of 
naphthalene,  gives  an  intense  green  coloration  when  it  is  heated  with 
concentrated  sulphuric  acid  and  alcohol  added  to  the  mixture,  and 
yields  aa-dimethylglutaric  acid  when  oxidised  with  nitric  acid. 

The  action  of  hydriodic  acid  on  c?/c^obutyldimethylcarbinol  also 
yields  two  products :  (1)  2-iodo-l  :  1-dimethylcyclopentaney  C^H^gl, 
b.  p.  98—99740  mm.,  Df  1-5020,  n^^  1-5240,  which  gives  1:1- 
dimethyl-A^-c^/c^opentene  when  treated  with  alcoholic  potassium 
hydroxide  ;  (2)  an  unstable  iodo-derivative,  which  gives  1  :  2-dimethyl- 
A^-c2/c^opentene  when  distilled  in  a  current  of  steam. 

The  reduction  of  1  :  1 -dimethyl- A^-c^/c/opentene  by  Sabatier's  method, 
and  the  reduction  of  2-iodo-l  :  l-dimethylc^/c^opentane  by  means  of  a 
zinc-copper  couple,  both  yield  1  :  l-dimethylc?/c^opentane  (compare 
Abstr.,  1905,  i,  772). 

The  reduction  of  1  :  1 -dimethyl- A^-cyc^opentene  by  means  of  sulphuric 
acid  yields  1  :  2-dimethylc2/c/opentane,  which  is  also  obtained,  together 
with  methylc^/c^ohexane,  when  the  reduction  is  effected  by  means  of 
hydriodic  acid.  The  reduction  of  2-bromo-l  :  l-dimethylcyc^opentane 
by  hydriodic  acid  al^o  yields  a  mixture  of  1  : 2-dimethylc?/c^opentane 
and  methylc2/c^ohexane. 

The  oxidation  of  1  : 2-dimethyl-A^-C2/c^opentene  by  means  of  nitric 
acid  gives,  as  main  products,  acids  such  as  oxalic  and  succinic,  which 
are  accompanied  by  a  small  proportion  of  a  compound,  C^HjgO^Ng, 
m.  p.  202°  (decomp.),  the  nature  of  which  was  not  determined. 

1  :  2-Di'methylcyc\opentane,    •  tt^ nn  ^CHMe,    prepared    by    the 

Oxig        ^-112 
reduction  of  1  : 2-dimethyl-A'^-c^G/opentene  by  Sabatier's  method,   is  a 
liquid,   b.  p.  92-7—937762  mm.,  Bf  0-7534,  n^^  1-4126,   which  is 
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completely  dissolved  when  heated  with  nitric  acid  (D  1*52),  giving 
products  which  are  under  investigation.  T.  H.  P. 

Electro-Syntheses.  III.  Sima  M.  Losanitsch  {Ber.,  1908,  41, 
2683 — 2688.  Compare  this  vol.,  ii,  32). — In  the  apparatus  previously 
described,  benzene  vapour  alone,  or  mixed  with  other  gases,  is  sub- 
mitted to  the  silent  electric  discharge.  Benzene  alone  gives  a  solid, 
insoluble  in  benzene ;  a  liquid,  soluble  in  ether  or  benzene ;  a  solid, 
soluble  in  benzene,  insoluble  in  ether.  All  three  have  the  formula 
C24H25,  and  absorb  oxygen.  In  presence  of  air,  the  resulting  pro- 
duct is  a  dark,  viscous  substance  containing  nitrogen ;  with  hydro- 
gen, a  yellow  oil,  CggHg^,  is  obtained ;  with  methane,  a  viscous, 
yellowish-red  liquid,  CggHgg  ;  with  ethylene,  a  viscous,  brownish-red 
liquid,  CggHg^ ;  with  acetylene,  a  yellowish-brown  mass  containing 
two  substances,  one  soluble,  the  other  insoluble,  in  benzene.  Both 
have  the  composition  C^gH^g,  and  absorb  oxygen.  The  product  with 
carbon  monoxide  is  a  dark  viscous  liquid,  containing  one  substance 
soluble  in  ether,  and  a  second,  insoluble,  which  absorbs  oxygen, 
yielding  substances  of  the  composition  CggHggOg  and  CggHgoOg 
respectively,  and  with  carbon  disulphide  a  dark  solid,  C8Hjq,6C82. 

The  behaviour  of  ammonia,  mixed  with  other  gases,  under  the 
influence  of  the  silent  discharge  has  been  examined.  With  an  equal 
volume  of  ethylene,  it  yields  a  yellow  basic  oil,  CioHg^Ng,  which 
absorbs  oxygen ;  with  acetylene,  a  dark  red  basic  liquid,  CigHgoN^,  is 
formed,  which  absorbs  oxygen ;  with  benzene,  a  reddish-brown  oily 
liquid,  CjgHg^Ng,  is  formed,  which  absorbs  oxygen. 

In  his  answer  to  Loeb's  criticisms  (this  vol.,  i,  117),  the  author 
states  that  the  analyses  of  the  preceding  substances  give  concordant 
results  only  after  the  preparations  have  been  saturated  with  oxygen  by 
exposure  to  the  air  for  about  a  month.  C.  S. 

Syntheses  by  means  of  Sodium  and  Alkyl  Halides.  Paul 
ScHOKiGiN  (Ber.,  1908,  41,  2711— 2717).— In  continuation  of  his 
former  work  (Abstr.,  1907,  i,  753),  the  author  has  investigated  the 
action  of  sodium  and  alkyl  halides  on  ketones.  Here,  as  before,  it  is 
probable  that  the  sodium  alkyl  is  formed  as  an  intermediate  product, 
for  the  corresponding  tertiary  alcohols  (or  their  dehydration  products) 
can  be  isolated  from  the  products  of  reaction : 

RNa  +  B'-CO-E"  =  CBB'B"-ONa. 

In  addition  to  this,  several  other  reactions  take  place,  for  example, 
the  formation  of  hydrocarbons,  thus  : 

BNa  +  BX  =  B-B  +  NaX, 
and  the  formation  of  compounds  of  sodium  with  the   ketones.     The 
production  of  compounds  of  high  b.  p.  also  occurs,  so  that  the  yield  of 
tertiary  alcohols  is  low,  varying  from  5%  to  10%. 

The  nature  of  the  blue  substances  which  are  formed  in  the  Fittig 
and  Wurtz  syntheses  is  discussed,  and  the  author  suggests  that  they 
may  consist  of  a  blue  modification  of  sodium  iodide  or  possibly  salts  of 
sodium  quadrantoxide. 

aa- Diphenyl-S-7nethyl-A<^ -amyleneyCFh^lCU-'CH^'CiiMe^,  prepared  by 
the   action   of   sodium   on  a   mixture  of   benzophenone  and  woamyl 
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bromide  in  ethereal  solution,  is  a  colourless  liquid,  b.  p.  178°/ 16  mm., 
Bl  0-9907,  Df  0-9725,  <«  1-57463.  It  is  not  formed  by  the  action  of 
magnesium  isosunyl  bromide  on  benzophenone.  When  ethyl  iodide  is 
substituted  for  *soamyl  iodide  in  the  above  reaction,  diphenylethyl- 
carbinol  is  produced.  The  interaction  of  sodium,  acetophenone,  and 
isoamyl  iodide  leads  to  the  formation  of  phenylmethyli^oamylcarbinol,  a 
colourless  liquid,  b.  p.  135—137715  mm.,  D^  0-9608,  D'^l  0-9450, 
<  1-50596. 

When  a  stream  of  carbon  dioxide  is  led  through  a  mixture  of 
sodium,  benzene,  and  woamyl  bromide,  a  blue  substance  (referred  to 
above)  is  produced,  which  is  indifferent  towards  carbon  dioxide,  and, 
in  addition,  a  small  amount  of  benzoic  acid  is  formed. 

By  the  action  of  carbon  dioxide  on  a  mixture  of  sodium  and  isobutyl 
bromide  in  ethereal  solution,  a  very  small  quantity  of  isovaleric  acid 
is  obtained.  J.  C.  C. 

Reduction  of  Nitro-compounds  with  Zinc  Dust  and  Acetic 
Acid.  GusTAV  Heller  {Ber.,  1908,  41,  2689— 2692).— The  discovery 
of  a  new  step  in  the  reduction  of  o-nitromandelonitrile  by  zinc  dust 
and  33%  acetic  acid  at  a  low  temperature,  whereby  a  double  compound 
of  a  dihydroxylamino-  and  a  hydroxylamino-derivative  is  produced 
(Abstr.,  1906,  i,  585  ;  Heller  and  Sourlis,  this  vol.,  i,  208),  has  led  the 
author  to  submit  a  number  of  other  o-nitro-compounds  to  this 
process  of  reduction.  It  is  remarkable  that  the  presence  of  an  ortho- 
substituent  appears  to  favour  the  reduction,  for,  whilst  o-nitromandelo- 
nitrile is  readily  reduced  at  0°,  nitrobenzene,  even  at  the  ordinary 
temperature,  is  scarcely  attacked,  yielding  only  a  small  amount  of 
phenylhydroxylamine. 

o-Nitrobenzaldehyde  gives  a  solution  containing  o-aminobenzaldehyde 
and  anthranil. 

[With  Julius  Solling.] — o-Nitrobenzoic  acid,  when  reduced  with 
zinc  dust  and  50%  acetic  acid  in  presence  of  sodium  acetate  at 
35 — 40°,  yields  a  mixture  of  benzidine-2  :  2'-dicarboxylic  acid  and  azoxy- 
benzoic  acid ;  the  latter  is  also  produced  when  the  reduction  is 
carried  on  in  ammoniacal  solution.  J.  C.  0. 

Products  of  the  Nitration  of   o-Ohloronitrobenzene.     Iwan 

OsTROMissLENSKY  {J.  pr.  CJiem.,  1908,  [ii],  78,  260 — 262). — According 
to  Jungfleisch  {Ann.  Ghim.  Phys.,  1868,  [iv],  15,  239),  l-chloro-2  :  4- 
dinitrobenzene,  formed  by  nitration  of  chlorobenzene  or  of  o-chloro- 
nitrobenzene,  is  obtjiined  in  a  labile  modification,  m.  p.  43°,  and  a 
stable  modification,  m.  p.  50°.  As  the  reduction  products  of  these 
two  modifications  were  found  not  to  be  identical,  Beilstein  considered 
{Handbuch,  3rd  ed.,  II,  84)  the  labile  form  to  be  l-chloro-2  : 6-dinitro- 
benzene,  and  states  that  this  undergoes  intramolecular  change  into 
the  1:2: 4-isomeride  when  brought  into  contact  with  a  crystal  of 
the  latter.  As  no  other  such  transformation  of  a  benzene  derivative 
is  known,  the  present  author  undertook  a  fresh  study  of  the  nitra- 
tion of  o-chloronitrobenzene,  and  has  found  that,  whilst  the  main 
product  is  l-chloro-2  : 4-dinitrobenzene,  there  is  formed  also  l-chloro- 
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2  :  Q'dinitQ'ohenzene,  CgH3Cl(N02)2,  which  crystallises  in  needles,  m.  p. 
38°,  yields  2  :  6-dinitrophenol  on  treatment  with  warm  concentrated 
potassium  hydroxide,  and  is  not  identical  with  Jungfleisch's  labile 
modification.  G.  Y. 


Structure  of  Benzene.  I.  Polymorphic  Modifications  of 
Aromatic  Compounds.  II.  Homogeneity  of  the  ortho-  and 
of  themeta-Derivatives  of  Benzene.  III.  The  Two  Chemically 
Isomeric  2 : 4-Dinitrophenols.  Iwan  Ostromisslensky  (J.  pr. 
Chem.,  1908,  [ii],  78,  263—279.  Compare  Abstr.,  1907,  i,  120,  596  ; 
preceding  abstract). — It  is  found  that  both  modifications  ofijl-chloro- 
2  : 4-dinitrobenzene,  (1)  on  reduction  with  tin  and  hydrochloric  acid  or 
with  stannous  chloride  (Glaus  and  Stiebel,  Abstr.,  1887,  810),  yield 
two  chloronitroanilines,  m.  p.  117*8°  and  101 — 102°;  (2)  when 
treated  with  aniline,  form  2:4:2':  4'-tetranitrodiphenylamine,  m.  p. 
155 — 156°,  and  (3)  on  treatment  with  cold  concentrated  potassium 
hydroxide,  are  converted  into  2  : 4-dinitrophenol,  m.  p.  113*2°.  The 
two  modifications  are,  therefore,  chemically  identical.  Attempts 
to  prepare  two  modifications  of  either  of  the  chloronitroanilines 
were  unsuccessful.  It  is  suggested  that  Jungfleisch's  chloronitro- 
aniline,  m.  p.  89°,  may  be  2-chloro-3-nitroaniline,  derived  from 
l-chloro-2  :  6-dinitrobenzene. 

The  existence  of  the  liquid  modification  of  l-chloro-3  : 4-dinitro- 
benzene (Laubenheimer,  this  Journ.,  1876,  ii,  294)  is  confirmed.  A 
mixture  of  the  liquid  and  solid  modifications  is  obtained  when 
the  solid  modification  is  recrystallised  from  ether.  The  action  of 
ammonia  on  the  ethereal  solution  of  this  mixture  leads  to  the 
formation  of  a  chloronitroanilines  CgH^OgNgCl,  which  crystallises 
in  yellow  prisms,  melts  when  handled,  has  a  blue  fluorescence,  is  not 
identical  with  either  of  the  known  3-chloro-6-nitro-  and  4-chloro-6- 
nitro-anilines,  and  is  probably  a  derivative  of  the  liquid  modification 
of  l-chloro-3  :  4-dinitrobenzene.  It  is  considered  that  these  cases  of 
isomerism  may  depend  on  a  difference  in  the  structure  of  a  nitro-group. 

With  the  object  of  proving  the  homogeneity  of  the  ortho-  and  of  the 
meta- derivatives  of  benzene,  o-chloronitro-,  m-chloronitro-,  o-dinitro-, 
l-chloro-3  :  4-dinitro-,  and  l-chloro-2  :  4-dinitro-benzene  were  subjected 
to  fractional  separation  in  the  manner  employed  by  Groos  for  the 
separation  of  the  rare  earths.  The  number  of  fractions  obtained 
varied  between  60  and  125.  All  the  fractions  of  each  substance 
were  identical  as  to  the  m.  p.  and  the  crystalline  constants. 

The  two  modifications  of  2  :  4-dinitrophenol  are  discussed,  and  it  is 
suggested  that  here,  also,  the  isomerism  arises  from  a  difference  in  the 
structure  of  a  nitro-group,  the  two  modifications  having  the  con- 
stitutions : 

OH  OH 

I        r^O  and  I        |N<6  . 

\/  \/ 

NOo  NO2 

G.  Y. 
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Transformation  of  Phenylnitromethane  [<o-Nitrotoluene] 
into  Phenyldinitromethane  [Di-co-nitrotoluene].  Giacomo  Ponzio 
{Gazzetta,  1908,v38,  ii,  417 — 420). — Phenyldihromonitromethane  [i)i-<o- 
hromo-(ii-nitrotoluene\,  CPhBrg'NOg,  prepared  by  the  action  of  an 
alkaline  solution  of  bromine  on  the  sodium  derivative  of  phenyl- 
nitromethane, is  a  colourless  oil  heavier  than  water,  and  has  a 
pungent  odour.  On  treatment  with  potassium  hydroxide  and 
potassium  nitrite  in  alcoholic  solution,  it  is  converted  into  the 
potassium  derivative  of  phenyldinitromethane  ;  the  reaction  is  possibly 
expressed  by  the  equation  : 

CPhBrg-NOg  +  KNO2  +  2K0H  =  CPhK(N02)2  +  2KBr  +  HgO  +  O, 
the  oxygen  oxidising  part  of  the  alcohol  (compare  ter   Meer,   Abstr., 
1876,  30,  185).     Phenyldinitromethane  is  obtained  from  its  potassium 
derivative  by  the  action  of  dilute  sulphuric  acid.  T.  H.  P. 

Partial  Electrolytic  Reaction  of  Polynitro-compounds  in  the 
Presence  of  Vanadium  Compounds.  Hans  Hofer  and  Fritz 
Jakob  {Ber.y  1908,  41,  3187 — 3199).— The  use  in  electrolytic  reactions 
of  inorganic  compounds  which  are  themselves  reduced  at  the  cathode, 
modifies  the  reduction  of  nitro-compounds.  Yanadium,  occurring  as  it 
does  in  so  many  forms  of  oxidation,  gives  a  potential  scale  extending 
from  the  low  oxidation  potential  of  vanadic  acid  to  the  high  reduction 
potential  of  bivalent  vanadium  salts.  It  should  therefore  be  suitable 
for  the  partial  reduction  of  polynitro-compounds,  as  it  gives  the 
necessary  high  potential  (compare  Brand  and  Zoller,  Abstr.,  1906,  i, 
80;1907,  i,  755). 

The  preliminary  work  consisted  in  measuring  the  potential  of  the 
various  vanadium  compounds,  with  the  result:  vanadic  acid  -1*17, 
vanadyl  sulphate  -  0*76,  vanadic  sulphate  -  0*23  volt  {eh  for  mercuro- 
sulphate  electrode  -  0-69  volt).  From  the  Peters-Nernst  formula,  the 
"  equilibrium  potential "  for  mixtures  of  salts  can  be  calculated,  and 
the  reduction  tension  determined. 

The  cathode  was  contained  in  a  narrow  beaker  containiug  the 
vanadyl  sulphate,  sulphuric  acid,  alcohol,  and  the  polynitro-compound ; 
the  lead  anode  was  placed  in  a  porous  cell  containing  normal 
sulphuric  acid  at  50 — 60°. 

2  : 4-Dinitrotoluene,  with  a  platinum  cathode  and  potential  0'03  volt, 
gave  chiefly  ^-Ditrotoluidine  with  tolylenediamine  and  2  :  2'-dinitro- 
4  :  4'-azoxytoluene.  With  a  potential  of  O'lO — 0'15  volt,  more  of  the 
azoxy- compound  was  produced.  Lead  and  zinc  are  very  much  less 
suitable  as  cathodes ;  with  copper,  no  azoxy-derivative  was  obtained, 
but  some  dinitrotolu^ne  was  recovered  unchanged. 

Platinum  was  used  as  electrode  in  the  remaining  experiments. 
2  :  6-Dinitrotoluene  gave  2  :  2'-dinitro-6  :  6'-azoxy toluene,  2-nitro- 
6-toluidine,  and  a  little  of  the  corresponding  diamine.  With  2:4:6- 
trinitrotoluene,  only  2  : 6-dinitro-4-aminotoluene  was  obtained.  It 
sinters  at  108°,  m.  p.  127°,  to  a  viscous  liquid,  which  becomes  mobile 
at  150°  (Beilstein  gives  m.  p.  168°  :  Abstr.,  1880,  636) ;  its  constitution 
was  determined  by  preparing  2  : 6-dinitrotoluene  by  digesting  the 
diazo-compound  with  alcohol. 

m-Dinitrobenzene  gave  m-nitroaniline,  m-phenylenediamine,  and  the 
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dinitroazoxybenzene ;  2  : 4-dinitrophenol  yielded  o-nitro-jo-amino- 
phenol,  and  picric  acid,  picramic  acid.  W.  R. 

Simple  Method  of  Preparing  the  Imides  of  the  Aromatic 
Sulphonic  Acids.  Tamemasa  Haga  (/.  Coll.  Sci.  Tokyo,  1908,  25, 
xiii,  1 — 30). — Yery  little  work  has  been  done  hitherto  on  the  aromatic 
sulphonimides  (compare  Farbwerke  vorm.  Meister,  Lucius  &  Briining, 
Abstr.,  1902,  i,  364).  It  is  found  that  these  compounds  can 
be  readily  obtained  by  reducing  aromatic  sulphonylhydroxylamines, 
preferably  with  sulphur  dioxide,  thus  :  (Ph*S02)2NOH  +  S02  +  H20== 
(Ph'S02)2NH  +  H2S04.  The  following  reaction  also  takes  place  to 
some  extent  at  the  same  time  : 

4(Ph-S02)2NOH  +  H2O  =  2(Ph-S02)2NH  +  4Ph-S03H  +  N2O. 
This  reaction  proceeds  in  the  absence  of  sulphur  dioxide,  for  it  is 
found  that  dibenzenesulphonylhydroxylamine  in  aqueous  alcoholic 
solutions  decomposes  mainly  according  to  the  last  equation,  a  small 
quantity  of  tribenzenesulphonylhydroxylamine  also  being  formed.  It 
is  probable  that  the  sulphonate,  (Ph*S02)2N*S03H,  is  formed  as  an 
intermediate  product  during  the  reduction  of  dibenzenesulphonyl- 
hydroxylamine  with  sulphur  dioxide,  but  its  existence  could  not  be 
established.  Dibenzenesulphonylhydroxylamine,  when  reduced  with 
sodium  amalgam,  yields  a  quantity  of  benzenesulphinic  acid,  with 
liberation  of  ammonia;  the  yield  of  dibenzenesulphonimide  is  very 
small. 

Krafft  and  Bourgois  (Abstr.,  1892,  700)  have  shown  that  an 
oximino-nitrogen  atom  attached  to  carbon  alone  becomes  sulphonated 
when  treated  with  sulphur  dioxide,  and  is  at  the  same  time  detached 
from  the  carbon.  When,  however,  a  compound  containing  two 
oximino-radicles  united  to  two  separate  carbon  atoms  in  the  molecule 
is  reduced  with  sulphur  dioxide,  only  one  of  the  nitrogen  atoms  is 
separated  in  the  form  of  amidosulphonic  acid  ;  the  other  nitrogen  atom 
remains  united  to  carbon.  For  example,  when  acetylacetonedioxime 
in  aqueous  solution  is  treated  with  sulphur  dioxide,  it  is  converted  into 
3  : 5-dimethyl2sooxazole  and  amidosulphonic  acid  : 

^^CMe.NOH  2     O'CMe-^  ^         ^ 

The  non-removal  of  one  of  the  nitrogen  atoms  is  not  due  to  the  tendency 
of  forming  a  ring  compound,  since  acetonylacetonedioxime,  when 
similarly  treated,  yields  amidosulphonic  acid  and  an  oily  suhstancey 
which  still  contains  a  nitrogen  atom  combined  with  carbon  in  a  form 
capable  of  yielding  hydroxy lamine  on  hydrolysis. 

Diphenylsulphonylhydroxylamine  (dibenzenesulphohydroxamic  acid) 
crystallises  with  lEt'OH  and  sometimes  with  2H2O  ;  the  anhydrous 
substance  has  m.  p.  132°;  Angeli,  Angelico,  and  Scurti  givem.  p.  126° 
(Abstr.,  1902  i,  765).  Dibenzenesulphonimide,  (Ph'S02)2NH,  probably 
crystallises  with  IJHgO;  it  forms  thick  prisms,  and  when  anhydrous 
has  m.  p.  157° ;  the  harium,  C24H2oOgS4N2Ba,2H20,  jnercuric, 

C24H2o03S,N2Hg, 
potassium,  CjgHjoO^SgNK,  mercurous,   silver,  sodium,  and  ammonium 
salts  are  described. 

Di-o-tolylaulphonylhydroxylamine,  (CgH4Me*S02)2NOII,  prepared  by 
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the  action  of  nitrous  acid  on  o-toluenesulphinic  acid,  crystallises  with 
IHgOin  small  prisms,  m.  p.  106 — 107°;  it  is  converted  by  an  excess  of 
nitrous  fumes  evolved  from  arsenious  oxide  and  nitric  acid  (D  1'32) 
into  tri'O-tolylsulphonylhydroxylamine,  (CgH^Me*  802)3^0,  crystallising 
in  small  needles,  m.  p.  129*5°.     Di-o-toluenesulphonimide, 

(C6H4Me-S02)2NH, 
crystallises  with  HgO  in  thick  plates  or  short  prisms ;  the  anhydrous 
substance  sinters  at  178°,  m,  p.  184°  ;  the  barium  salt, 

(Ci4HiANS2)2Ba,2H20, 
forms  minute  needles. 

Di-^toluenesulphonimide,  {(jQii-^Q'^O^^^Tlf  forms  crystals,  m.  p. 
168—170°.  W.  H.  G. 

Oximes  and  Imides  of  Benzenedisulphonio  Acids.  Tsuneo 
Suzuki  (/.  Coll.  ScL  Tokyo,  1908,  25,  xiv,  1— 21).— Mol.-wt. 
determinations  show  that  the  substance  described  by  Autenrieth  and 
Hennings  as  m-benzenedisulphonylhydroxamic  acid,  CgH4l(S02)2«NOH 
(compare  Abstr.,  1902,  i,  389),  is  bimolecular,  and  probably  has  the 
formula    OH-]Sr<g^2'g6H4-S02-v^-^.Qjj      j^  crystallises  with  alcohol, 

[C6H4(S02)2lSrOH]2,l  JEtOH,  and  with  acetone, 

[CgH4(S02)2NOH]2,|COMe2. 
When  reduced  by  sulphur  dioxide,  it  yields  m.-benzenedisidphoni'mide, 
NH(S02-CeH4-S02)2NH,    crystallising    in    prisms    with    2H2O;    the 
potassium  (IJHgO),  sodium  (6H2O),  silver,  and  potassium  silver  salts 
are  described. 

p-  Benzenedisulphonehydroxamic  acid  ( ^-henzenedisulphonylhydroxyl- 
amine),  NOH(S02'CgH4*S02)2NOH,  prepared  by  the  action  of  nitrous 
acid  on  jo-benzenedisulphinic  acid,  crystallises  with  1  JCOMcg  in  thin 
plates,  and  decomposes  suddenly  at  210°. 

p-Benzenedisulphonimide,  NH(S02'CgH4'S02)2NH,  crystallises  with 
2H2O  in  colourless  prisms  ;  the  sodium,  potassium,  silver,  and  mercurous 
salts  are  described. 

^-Bromo-o-henzenedisulphonylhydroxamic  acid,  CgH3Br(S02)2'NOH, 
crystallises  in  prisms,  and  decomposes  at  82° ;  it  is  reduced  by  sulphur 
dioxide  to  the  corresponding  sulphonimide. 

o-Benzenedisulphonylhydroxamic  acid  crystallises  in  colourless  prisms, 
and  decomposes  at  45° ;  when  reduced,  it  yields  a  sulphonimide. 

The  benzenedisulphonehydroxamic  acids  described  above  are  con- 
verted by  cold  fuming  nitric  acid  into  the  corresponding  sulphon- 
imides,  and  are  decomposed  by  aqueous  ammonia,  yielding  ammonium 
salts  of  the  corresponding  disulphinic  acids,  thus  : 

C6H4(S02)2:n(5h  +  3NH3  -- >  C6H4(S02NH4)2  +  N2  +  H2O. 

Ammonium  jR-benzenedisulphmate,  CgH4(S02NH4)2,H20,  crystallises  in 
star-like  clusters  of  elongated  tetrahedra,  m.  p.  113 — 115°  ;  the  silver 
salt,  CgH4(S02Ag)2,  is  crystalline.  Ammonium  ip-benzenedisulphinate, 
CgH4(S02NH4)2,H20,  crystallises  in  slender  needles,  and  decomposes  at 
about  200°  j  the  silver  salt  is  amorphous.  W.  H.  G. 

[Coloured  and  Colourless  Triphenylmethyl.]  Bernhard 
Flurscheim  (Ber.,  1908,  41,  2746— 2747).— Schmidlin's  equilibrium 
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formula,  CPhg-CPhg  :;:!:  CPhg,  for  triphenylmethyl   (this  vol,  i,   623) 
has  been  already  suggested  by  the  author  (Abstr.,  1905,  i,  614). 

C.  S. 

Preparation  of  Hydrocarbons  of  the  Quinodimethane  Series 
and  their  Derivatives.  Alexei  E.  Tschitschibabin  (Ber.,  1908,  41, 
2770—2778.  Compare  Thiele  and  Balhorn,  Abstr.,  1904,  i,  491  ; 
Staudinger,  this  vol.,  i,  410,  411). — The  tendency  of  jo-benzhydryl- 
triphenylmethyl  chloride  or  bromide  to  acquire  an  orange  colour  (this 
vol.,  i,  624)  is  due  to  the  ready  elimination  of  hydrogen  halide  with 

the    formation     of     tetraphenylquinodimethane,    CPh2l<^      NiCPhg. 

This  reaction  leads  to  a  convenient  method  for  the  preparation  of  such 
coloured  hydrocarbons,  in  accordance  with  the  scheme : 

CHPh2<^     \cOPh  +  R-Mg-X   -->  CHPhg/     \cRPh-OH-> 

>CRPhci  — >  cPh2:/~\:cRPh, 

where  R=/?-C^II^,  a-CjoH^,  or  jo-CgH^Br. 

The  elimination  of  the  halogen  acid  occurs  slightly  at  the  ordinary 
temperature,  but  is  best  effected  by  quinoline  in  hot  xylene  in  an 
atmosphere  of  carbon  dioxide. 

The  converse  operation,  the  addition  of  the  halogen  acid  to  the 
quinodimethane     hydrocarboD,    proceeds    readily,    resulting    in    the 

formation  of  the  original  halide,  CHPhg^       ^CPhgCl,  in  the  case  of 

tetraphenylquinodimethane,  whilst  with  unsymmetrical  hydrocarbons 
the  addition  takes  place  in  two  directions,  yielding  the  original  halide, 

CHPhg/     \cRPhCl,    or     the     isomeride,    CPhgCl/     NcHRPh ; 

when  R  =  a-CjoH.,,  both  additive  products  are  obtained. 

Tetraphenylquinodimethane  has  the  properties  described  by  Thiele 
and  Balhorn  and  by  Staudinger  {loc.  cit.).  The  m.  p.  in  a  sealed 
capillary  tube  filled  with  carbon  dioxide  is  268°  (partial  decomp.). 
The  addition  of  hydrogen  chloride  or  bromide  is  effected  by  treating  a 
solution  of  the  hydrocarbon  in  hot  benzene  with  the  hydrogen  halide, 
dissolved  in  glacial  acetic  acid,  in  an  atmosphere  of  carbon  dioxide. 

jo-Benzhydryltriphenylmethyl  bromide  does  not  melt  at  140°  as  given 
(Tschitschibabin,  loc.  cit.),  but  decomposes  gradually  above  200°. 

The  reaction  between  magnesium  a-naphthyl  bromide  and  jo-benzoyl- 
triphenylmethane  in  ether  leads,  after  the  usual  operations,  to  the 
formation  of  a  viscous  oil,  which  is  converted  by  hydrogen  chloride  in 
glacial  acetic  acid  into  ^-henzhydryldiphenyl-a-naphthylmethyl  chloride, 
CHPhg-CgH^-CPhCl-CioH^,  m.  p.  129—130°,  from  which  triphenyl-a- 
naphthylquinodimethane,  CPhglCgH^iCPh'OiQH^,  is  obtained.  The 
hydrocarbon  has  m.  p.  240—241°  (in  carbon  dioxide),  forms  intensely 
orange-red  crystals,  and,  like  the  chloride,  dissolves  in  concentrated 
sulphuric  acid  with  a  green  or  violet-red  colour,  according  to  the 
concentration  of  the  solution.  The  dry  hydrocarbon  is  stable  in  air, 
but  oxidises  readily  in  solution.  Tlie  addition  of  hydrogen  chloride 
results    mainly    in    the    formation    of     i^-phenyl-a.-naphthylmethyltri- 
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phenylmethyl  chloride,  CPhgCl'CgH^-CHPh-CioH^,  m.  p.  174—175° 
(decomp.). 

■p-Benzhydryldiphenyl-Tp-tolT/lmethyl  bromide, 

CHPh2-C6H4-CPhBr'C\H7, 
m.  p.  156 — 164°  (decomp.),  is  a  yellow  powder.  Triphenyl-'p-tolyl- 
quinodimethane,  CPhgiC^H^ICPh'C^H^,  m.  p.  197°  (in  carbon  dioxide), 
forms  orange-red  crystals,  develops  an  orange  colour  in  sulphuric  acid, 
and  is  very  sensitive  to  oxygen  or  light  when  incompletely  dried. 
T^-Bromotetraphenylquinodi7nethane,  CPhgiCgH^ICPh'C^jH^Br,  m.  p. 
257 — 259°  (decomp.)  in  carbon  dioxide,  is  a  brownish-red,  crystalline 
powder ;  it  dissolves  in  sulphuric  acid  to  an  orange-red  solution. 

as. 

Sodium  Derivative  of  Pluorene.  Eudolf  Weissgerbee  {Ber., 
1908,  41,  2913 — 2916). — The  reaction  between  fluorene  and  sodium 
or  sodamide  occurs  at  much  lower  temperatures  than  with  potassium 
hydroxide  (Abstr.,  1901,  i,  521).  When  fluorene  is  heated  with  the 
calculated  amount  of  sodamide  at  120°,  and  finally  at  150°,  or  with 

C  H 
sodium    at    180 — 200°,    the    sodium     derivative,     I'^^^CHNa,    is 

obtained  as  a  hard,  yellowish-brown,  crystalline  mass,  which  is  decom- 
posed by  water,  yielding  fluorene  and  sodium  hydroxide;  bis- 
diphenylene-ethane  is  formed  as  a  by-product.  The  same  reaction 
occurs  when  dry  ammonia  is  passed  into  fused  sodium  and  fluorene 
at  150°,  but  in  this  case  the  by-products  are  very  small.  C.  S. 

Structure  of  Retene.  Paul  Lux  {Monatsh.,  1908,  29,  763—777). 
— It  has  been  stated  by  Fortner  (Abstr.,  1904,  i,  729)  that  retene  is 
either  2-methyl-8-propyl-  or  8-methyl-2-propyl-phenanthrene.  This 
conclusion  is  confirmed  by  the  present  author,  who  finds  that  when 
retene  ketone  or  retenequinone  is  fused  with  potassium  hydroxide,  a 
methyKsopropyldiphenyl-2-carboxylic  acid  is  formed ;  the  position  of 
the  carboxyl  group  is  decided  by  the  fact  that  the  acid  cannot  be 
esterified  ;  hence  one  of  the  side-chains  in  retene  is  in  the  ortho- 
position  to  the  CHICH  group.  At  the  same  time  a  small  amount  of 
an  isopropyldiphenyldicarboxylic  acid  is  produced ;  as  this  readily 
yields  a  neutral  ester,  it  is  probably  either  4-iSopropyldiphenyl-2  : 3'- 
or  3-isopropyldiphenyl-2' :  4'-dicarboxylic  acid. 

Dimethyl  fluorenonedicarboxylate,  m.  p.  188 — 189°  (corr.)  (Bam- 
berger and  Hooker,  Abstr.,  1885,  906,  give  m.  p.  184°),  when  partly 
hydrolysed,  furnishes  an  acid  ester,  m.  p.  260 — 261°  (corr.),  and 
by  partly  esterifying  the  dicarboxylic  acid  a  second  acid  ester,  m.  p. 
275 — 277°  (corr.),  i*  obtained.  The  silver  salt  of  the  first  ester,  on 
distillation  in  a  vacuum,  gives  methyl  fluorenone-2-carboxylate,  m.  p. 
186—187°  (corr.)  (Fortner  gives  181°),  and  the  silver  salt  of  the 
second  ester  yields  the  same  compound,  so  that  apparently  an 
interchange  of  silver  and  methyl  takes  place ;  hence  the  constitution 
of  the  two  acid  esters  cannot  be  decided  from  these  data,  and  the 
intended  preparation  of  fluorenone-1-  and  -2-carboxylic  acids  could  not 
be  effected. 

Reteneglycollic  acid  is  produced  when  retenequinone  is  boiled  with 
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10%  methyl-alcoholic  potash;  the  methyl  ester  has   m.  p.   112 — 113° 
(corr.). 

MethyliBojiropyldiphenyl-^-carhoxylic  acid, 

C6H4Pr?(or  Me)-C6H3Me(or  Pr^)-C02H, 
prepared  by  fusing  a  mixture  of  retenequinone  (or  retene  ketone)  and 
lead  peroxide  with  potassium  hydroxide,  crystallises  in  octahedra, 
m.  p.  132 — 134°  (corr.);  the  silver  salt  was  analysed.  By  treating 
the  acid  with  thionyl  chloride,  or  by  distilling  it  with  lime  or  its 
barium  salt  with  sodium  methoxide,  retene  ketone  is  produced.  On 
distilling  the  silver  salt  in  a  current  of  hydrogen,  the  acid  passes  over. 

i-\^oPropyldiphe7iyl-2  :  3'-dicarboxylic  acid  (or  S-isopropyldiphenyl- 
2'  :  ^' -dicarboxylic  acid)  has  m.  p.  247 — 249°  (corr.)  ;  the  methyl  ester 
is  a  white,  microcrystalline  powder,  m.  p.  93 — 95°  (corr.) ;  the  silver 
salt  was  analysed.  J.  C.  C. 

Nitration  of  Aniline  and  its  Derivatives.  Otto  N.  Witt  and 
Erhard  Witte  {Bei\,  1908,  41,  3090— 3097).— In  continuation  of 
the  investigation  of  Witt  and  Utermann  (compare  Abstr.,  1907,  i, 
27),  the  effect  produced  by  using  a  very  large  excess  of  strong 
mineral  acids  during  the  nitration  of  aniline  has  been  studied.  Both 
o-  and  ;?-nitroaniline,  dissolved  in  concentrated  sulphuric  acid  (mono- 
hydrate),  are  converted  by  a  mixture  of  concentrated  sulphuric  and 
nitric  acids  (prepared  by  adding  dry  potassium  nitrate  to  the  sulphuric 
acid),  at  temperatures  below  5°,  into  picramide,  the  yield  being  between 
58%  and  67%  of  the  theoretical,  and  trinitrophenylnitramic  acid. 
Picramide  may  also  be  prepared  in  a  similar  manner  from  acetanilide, 
the  yield  being  67%  of  the  theoretical. 

m-Nitroaniline  is  converted  by  the  nitric-sulphuric  acid  mixture 
into  tarry  products,  but  m-nitroacetanilide  under  the  same  treatment 
yields  3  :  4-dinitroacetanilide  ;  if  the  action  is  allowed  to  proceed  for 
several  days,  this  substance  undergoes  further  nitration,  forming 
3:4:  6-trinitroaniline. 

The  conclusion  drawn  by  Martinsen  (Abstr.,  1905,  ii,  149),  that 
only  67%  of  the  jt?-nitroaniline  is  converted  into  picramide  because  of 
a  simultaneous  sulphonation  of  the  jo-nitroaniline,  is  thus  shown  to  be 
incorrect,  since  the  remainder  is  converted  into  trinitrophenylnitr- 
amic acid  ;  further,  picramide  is  not  best  prepared  by  the  nitration 
of  aniline  in  the  presence  of  sulphuric  acid,  as  stated  by  this  author, 
since  the  m  nitroaniline  formed  together  with  the  ortho-  and  para- 
isomerides  would  not  be  converted  into  picramide. 

Picramide  acetate,  CgH^O^N^,  prepared  by  adding  one  drop  of 
concentrated  sulphuric  acid  to  a  solution  of  picramide  in  acetic 
anhydride,  forms  colourless  needles,  which  commence  to  decompose  at 
207°,  m.  p.  about  230°. 

The  following  additive  compounds  of  picramide  (compare  Mertens, 
Abstr.,  1878,  725)  are  prepared  by  boiling  equivalent  quantities  of 
the  constituents  dissolved  in  acetic  acid.  Picramide  anaphthylamine, 
CgH^Og^^jCjQHgN,  crystallises  in  dark  red  needles,  having  a  metallic 
lustre ;  the  jS-naphthylamine  additive  compound  forms  red  crystals. 

Picramide  a-naphthol,  Q^fio^^^C^Q^^O,  crystallises  in  scarlet 
needles ;  the  fi-naphthol  isomeride  crystallises  in  red  needles. 
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Sodium  trinitrophenylnitramate,  -^  i/^N*C'^n/\Tr)^V*rH^^*'^^2' 
crystallises  in  yellow  needles,  and  decomposes  violently  at  203°. 

3:4:  Q-Trinitroaniline,  CgH^OgN^,  crystallises  in  pale  yellow 
needles.  W.  H.  G. 

Reduction  of  Aromatic  Nitro-compounds  by  Sodium 
Sulphide.  Jan  J.  Blanksma  {Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1908,  11,  42—43.  Compare  Abstr.,  1900,  i,  226,"482;  1901,  i,  246, 
460,  461). — The  author  has  shown  previously  that  when  sodium 
disulphide  acts  on  aromatic  nitro-compounds  containing  halogen 
atoms  or  nitro-groups,  the  latter,  when  in  the  ortho-  or  para-position 
to  a  nitro-group,  are  replaced  by  the  group  S^,  forming  disulphides. 
When  no  such  atoms  or  groups  are  present,  amino-compounds  are 
formed  together  with  small  amounts  of  azoxy-compounds.  It  is  now 
found  that,  when  reduced  with  sodium  disulphide  in  alcoholic  solution, 
nitrobenzene,  o-  and  9w-nitrotoluenes,  o-,  m-,  and  jo-nitroanisoles, 
wi-chloro-  and  -bromo-nitrobenzenes,  and  3  :  5-dichloro-  and  -dibromo- 
nitrobenzenes  give  a  70%  yield  of  the  corresponding  amines.  In  the 
case  of  o-  and  jo-chloronitrobenzenes,  where  the  halogen  atom  is 
replaced  by  the  group  Sg,  small  amounts  of  o-  and  jo-chloroanilines  are 
formed.  /?-i!sitrotoluene  gives  jo-aminobenzaldehyde  in  addition  to 
jo-toluidine.  By  partial  reduction,  3  :  5-dinitrotoluene  furnishes  5-nitro- 
m-toluidine,  3  :  5-dinitroanisole  gives  5-nitro-m-anisidine,  2  :  4-dinitro- 
anisole  (or  phenetole)  yields  4-nitro-o-anisidine  (or  phenetidine),  and 
1:3:  5-trinitrobenzene  gives  3  : 5-dinitroaniline.  A  small  quantity 
of  the  azoxy-compounds  is  also  usually  produced.  J.  C.  C. 

Preparation  and  Constitution  of  Sulphoxides  and  Disul- 
phoxides.  Oscar  Hinsberg  {Ber.,  1908,  41,  2836—2839).— 
Organic  sulphides  are  converted  by  hydrogen  peroxide  into  sulphoxides  ; 
disulphides  under  similar  conditions  take  up  two  oxygen  atoms, 
forming  disulphoxides.  This  reaction  has  been  proved  to  occur  in 
the  case  of  benzyl,  phenyl,  and  j8-naphthyl  disulphides.  Reasons  are 
stated  for  adopting  the  formula  R*SO*SO*Il  for  the  disulphoxides. 

^^-Diacetyldiaminodiphenyl  sulphoxide,  SO(CgH4*NHAc)2,  crystallises 
in  small  plates,  m.  p.  278°.  The  conversion  of  disulphide  into  di- 
sulphoxide  is  best  carried  out  in  cold  acetic  acid  solution,  using  an 
excess  of  3%  hydrogen  peroxide.  E.  F.  A. 

Compounds  of  Cobaltinitrites  with  jo-Toluidine,  Diazoamino- 
toluene,  Hydrazine  and  Nitrosohydrazine.  Karl  A.  Hofmann 
and  Karl  Buchner  {Ber.,  1908,  41,  3084— 3090).— It  has  been  shown 
by  Hofmann  and  Burger  (Abstr.,  1907,  i,  751)  that  ammonium 
cobaltinitrite  and  ethylammonium  cobaltinitrite  decompose  when 
heated,  the  component  parts  interacting  in  a  normal  manner.  Such 
reactions  between  the  nitrite  group  of  the  complex  and  that  part  of 
the  salt  outside  the  complex  are  of  great  interest,  in  that  they  throw 
light  on  the  mode  of  union  of  the  latter  with  the  complex ;  further, 
since  the  nitrite   group   attached    to   the   cobalt   atom   is   not   very 
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reactive,  the  formation  of  substances  was  to  be  expected,  which  would 
ordinarily  be  produced  so  rapidly  as  intermediate  products  when  free 
nitrous  acid  is  employed  as  to  render  their  isolation  impossible. 

jc»-Toluidine  reacts  with  sodium  cobaltinitrite  in  aqueous-alcoholic 
solution  containing  acetic  acid,  yielding  diazoaminotoluene  and  ip-tolu- 
idine  tetranitrito-his-^-toluidinocohaltiate,  \]^ fi^Qo{Q^'EL^)^H,O^YL^ , 
crystallising  in  brownish-red,  pointed,  compact  prisms.  It  is  converted 
by  alcoholic  ammonia  into  ammonium  cobaltinitrite,  with  elimination 
of  jt?-toluidine.  It  is  stable  at  the  ordinary  temperature,  but  decom- 
poses when  its  aqueous  solution  is  boiled,  yielding  nitrocresol  with 
evolution  of  nitrogen. 

In  the  absence  of  acetic  acid,  jo-toluidine  reacts  with  sodium  cobalti- 
nitrite, forming  nitritoaquo-his-diazoaminotoluene  cobalt, 

[N02Co(H,0)(C„Hj,N3)2], 
which   crystallises    in    glistening,    black,    thick,    rhombic    plates   or 
pyramids.     It  is  very  stable  towards  acids  and  alkalis,  being  attacked 
by  these  only  at  high  temperatures. 

Hydrazine  unites  with  sodium  cobaltinitrite  in  solutions  containing 
small  quantities  of  acetic  acid,  yielding  sodium  diammonium  cobalti- 
nitrite, [Co(N02)(5]NaN2Hg,  which  forms  yellow,  rectangular  crystals. 
It  decomposes  with  evolution  of  two  atoms  of  nitrogen  when  its 
aqueous  solution  is  heated,  and  does  not  explode  when  heated  alone. 
It  loses  2H2O  when  kept  for  some  time  over  concentrated  sulphuric 
acid,  yielding  sodium  nitrosohydrazine  cobaltinitrite  {sodium  nitroso- 
hydrazinetetranitritocobaltiate),  [N40gCo(NO*NH)2]Na,  obtained  as 
glistening,  dark  purplish-violet  crystals. 

Ilydroxodinitritohydrazine  cobalt,  [HO(N204)Co(N2ll4)NH2]2,  is 
formed  by  the  action  of  an  alkaline  solution  of  hydrazine  on  sodium 
cobaltinitrite.  It  forms  aggregates  of  dark  purplish-red  needles,  decom- 
poses violently  when  heated,  and  liberates  nitrogen  when  boiled  with 
water.  W.  H.  G. 

Derivatives  of  2-Iodo-jt?-tolmdine  and  2-Iodo-4-nitrobenzoic 
Acid  containing  Uni-  and  Ter-valent  Iodine.  Conrad  Willgerodt 
and  Rudolf  Gartner  {Ber.,  1908,  41,  2813— 2826).~I.  2-Iodo-^' 
toluidine  and  its  Derivatives. — 2-Iodo-^-toluidinej  CgHgMel'NHg, 
prepared  by  reducing  2-iodo-jo-nitrotoluene  with  ferrous  sulphate  in 
ammoniacal  solution,  crystallises  in  large,  white  needles,  m.  p.  37° ; 
the  hydrochloride,  long,  rather  dark  needles,  the  sulphate,  shining 
leaflets,  the  nitrate,  well-formed  rhombs,  and  the  oxalate,  small  rhombs, 
are  described.  2-Iodoaceto-^-toluidide,  CgHgMel'NHAc,  prepared  from 
the  base  and  acetic  anhydride,  forms  white  needles,  m.  p.  130°. 
2-Iodo-ip-tolylcarbamide,  C^H3MeI'NH'CO*NH2,  forms  well-defined 
rhombs,  m.  p.  194°;  the  N-m^roso-derivative, 

C6H3MeI-N(NO)-CO-NH2, 
crystallises  in  yellow,  shining  needles,  which  soon  turn  brown  and 
decompose  in  the  air,  m.  p.  99°  (decomp).  Aceto-ip-toluidide  o-iodo- 
chloride,  CgH3Me(ICl2)*NHAc,  prepared  by  passing  chlorine  into  a 
glacial  acetic  acid  solution  of  2-iodoaceto-jo-toluidide  to  which  chloroform 
is  added,  forms  yellow  needles,  decomposing  at  100°.  It  was  not  found 
possible  to  prepare  2-iodoso-  or  2-iodoxy-aceto-/?-toluidido.     An  aqueous 
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solution  of  phenyl-'p-acetylaminotolyliodonium  hydroxide, 

C^^H5-I(OH)-06H3Me-NHAc, 
is  obtained  by  the  interaction  of  the  iodochloride  and  mercury 
diphenyl;  the  iodide,  pale  yellow  needles,  m.  p.  145°,  the  bromide, 
white  prisms,  m.  p.  159*5 — 160°,  the  dichromate,  yellow  needles, 
becoming  reddish-brown  when  dry  and  decomposing  at  80°,  and  the 
platinichloride,  small,  yellow  crystals,  m.  p.  125°  (decomp.),  are 
described. 

II.  2-Iodo-4:-mtrohenzoic  acid  and  its  Derivatives. — %Iodo-i-nitro- 
henzoic  acid,  prepared  by  oxidising  2-iodo-/7-nitro toluene  with  nitric 
acid  under  pressure,  forms  long,  pale  yellow  needles,  m.  p.  142°; 
the  silver  salt,  white  needles,  barium  salt, 

(N02-C6H3l-C02)2Ba,H20, 
methyl  ester,  long  needles,  m.  p.  89°,  and  ethyl  ester,  large,  shining 
prisms,  m.  p,  44°  are  described.  %Iodo-i-nitrobenzoyl  chloride  forms 
yellow  needles,  b.  p.  196°/18  mm.  ;  the  amide  forms  yellow,  rhombic 
crystals,  m.  p.  205°.  The  interaction  of  2-iodo-4-nitrobenzoyl  chloride, 
benzene,  and  aluminium  chloride  in  presence  of  a  small  quantity  of  light 
petroleum  leads  to  the  formation  of  '2-iodo-4:-nitrobenzophenone, 

NOg-CgHgl-COPh, 
which  forms  aggregates  of  small  needles,  m.  p.  90 — 91° ;  on  heating 
with  hydroxylamine  hydrochloride  and  a  little  alcohol  under  pressure, 
there  is  formed  the  oxijne  in  small  prisms,  m.  p.  161 — 161*5°.     This, 
when    boiled   with    50%  aqueous  sodium   hydroxide,  is  condensed   to 

5-nitropIienylindoxazen,     'NOo'CqU^'^C^      ^N,     which     forms     small 

rhombs,  m.  p.  139°.     4:-JVitrobenzoiG  acid2-iodochloride, 

prepared  by  the  action  of  chlorine  on  a  chloroform  solution  of  2-iodo- 
4-nitrobenzoic  acid,  forms  yellow  needles ;  on  warming  with  10% 
aqueous  sodium  hydroxide,  it  is  converted  into  2-iodoso-4:-nitrobenzoic 

acid,   N02-CgH3(IO)'C02H  or  ^02'CqK^<^^2^C>0,   which    is    also 

formed  in  small  amount  by  treating  2-iodo-4-nitrobenzoic  acid  with 
fuming  nitric  acid.  This  acid  crystallises  in  white  needles,  the  m.  p. 
of  which  varies  with  different  preparations;  the  m.  p.'s  190°,  196°, and 
201°  were  observed.  It  can  be  crystallised  unchanged  from  formic 
acid,  and,  when  boiled  with  aqueous  sodium  hydroxide  and  alcohol,  is 
decomposed  with  formation  of  iodic,  2-rbdo-4-nitrobenzoic,  and  4-nitro- 
benzoic  acids.  The  sodium  salt,  brown  leaflets,  silver  salt,  small 
needles,  barium  salt,  yellow  needles,  copper  salt,  bright  green,  amorphous 
precipitate,  and  lead  salt,  yellow  powder,  are  described.  Methyl 
2-iodo-4-nitrobenzoa<!lB,  when  treated  with  chlorine  in  chloroform 
solution,  yields  methyl-i-nitrobenzoate-2-iodochloride  as  a  pale  yellow, 
crystalline  precipitate,  which,  under  the  action  of  sodium  hydroxide  or 
carbonate,  gives  2-iodoso-4-nitrobenzoic  acid.  The  methyl  ester  of 
2-iodoso-4-nitrosobenzoic  acid  was  finally  prepared  by  the  action  of 
hydrogen  chloride  on  a  methyl-alcoholic  solution  of  2-iodoxy-4-nitro- 
benzoic  acid  (see  below) ;  it  crystallises  in  small  needles,  m.  p. 
180—181° 

2-Iodoxy-i-nitrobenzoiG    acid,    N02*CgIl3(I02)*C02H,    prepared    by 

VOL.  xciv.  i.  3  0 
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oxidising  the  iodoso-acid  with  potassium  permanganate  in  sulphuric 
acid  solution,  or,  better,  with  sodium  hypochlorite,  forms  white  needles, 
m»  p.  205°  (mild  explosion) ;  the  silver  salt,  small  needles,  which 
explode  on  heating,  and  the  lead  salt,  bright  yellow  powder,  are 
described. 

III.  Preparation  of  %Iodo-i-aminohenzoiG  Acid. — 2-Iodo-i-acetyl- 
aminohenzoic  acid,  prepared  by  oxidising  2-iodoaceto-jt?-toluidide  with 
potassium  permanganate  with  the  addition  of  magnesium  sulphate, 
forms  needles,  m.  p.  213 — 214°.  On  hydrolysis  with  concentrated 
hydrochloric  acid,  it  yields  2-iodo-i-aminobenzoic  acid,  crystallising  in 
needles,  m*  p.  180°  (decomp.),  which  can  also  be  obtained  by  reducing 
2-iodo-4:-nitrobenzoic  acid  with  stannous  chloride  and  hydrochloric 
acid  ;  the  hydrochloride,  well-formed  prisms,  the  silver  salt,  small,  white 
needles,  and  the  methyl  ester,  needles,  m.  p.  112°,  are  described. 

J.  C.  C. 

Quaternary  Phenacylammonium  Salts.  Edgar  Wedekind  (Ber., 
1908,  41,  2802 — 2805). — Quaternary  phenacylammonium  salts  are 
obtained  when  one  molecule  of  a  tertiary  base  is  allowed  to  act  on  one 
molecule  of  to-bromoacetophenone  at  the  ordinary  temperature,  care 
being  taken  that  when  the  bromide  is  dissolved  in  the  tertiary  base 
the  temperature  does  not  exceed  30 — 40°. 

Phenacylphenyldimethylammonium  bromide  (Abstr.,  1902,  i,  278) 
sinters  between  100°  and  110°,  and  decomposes  between  115°  and 
125°.  By  shaking  with  moist  silver  oxide,  it  yields  the  corresponding 
hasCf  from  which  the  platinichloride,  small,  yellow  prisms,  and  the 
aurichloride  were  prepared.  Phenacylphenylbe7izylmethylammonium 
bromide  crystallises  in  jBne,  colourless  needles,  which  decompose  at 
149 — 150°.  Fhenacylphenylmethylethylammonium  bromide  forms  crys- 
tals, decomposing  at  145°;  the  d-bromocamphorsulphonate  is  not  suit- 
able for  experiments  on  resolving  the  substance,  and  no  resolution  could 
be  effected  by  means  of  the  d-camphorsulphonate.  The  latter  forms 
small,  colourless  crystals,  decomposing  at  176°.  J.  C.  0. 

Phenylcarbylamine  from  Pyrogallol  and  Nitrobenzene. 
Heinrich  Brunner  and  V.  Yuilleumier  {Chem.  Zentr.,  1908,  ii,  588; 
from  Schweiz.  Woch.  Chem.  Eharm.,  1908,  46,  436). — When  a  few 
drops  of  nitrobenzene  are  heated  with  a  small  quantity  of  pyrogallol 
in  an  aqueous  alkaline  solution,  the  characteristic  odour  of  phenyl- 
carbylamine is  strongly  developed.  In  alcoholic  solution,  the  reaction 
proceeds  differently,  ammonia  being  evolved  and  no  formation  of 
carbylamine  taking  place.  If,  however,  the  product  is  treated  with 
ether  and  fractionated  in  a  vacuum,  carbylamine  may  be  isolated. 
The  use  of  catechol  instead  of  pyrogallol,  leads  to  the  formation  of  only 
a  trace,  whilst  with  resorcinol,  quinol,  phloroglucinol,  and  hydroxy- 
quinol,  carbylamine  is  not  produced,  o-,  m-,  and  j3-Chloro-  and  bromo- 
nitrobenzenes  and  o-  and  m-nitrotoluenes  give  carbylamine,  but  nitro- 
methane,  nitroethane,  nitropropane,  dinitrobenzene,  o-  and  jt?-nitro- 
phenols,  ^-naphthol,  and  /)-nitrotoluene  liberate  ammonia,  and  do  not 
give  carbylamine.  J.  V.  E. 
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p-Amipophenolsulphonic  Acid.  Heinrich  Brunner  and  Y. 
VuiLLEUMiER  (C/iem.  Zentr.,  1908,  ii,  587 — 588  ;  from  Schweiz.  Woch. 
€hem.  Pharm.,  1908,  46,  434 — 436). — When  nitrobenzene  is  heated 
alone  with  sulphuric  acid  at  225°,  there  is  obtained  a  small  quantity  of 
/?-aminophenolsulphonic  acid.  In  a  similar  manner,  when  resorcinol, 
quinol,  catechol,  pyrogallol,  glycerol,  mannitol,  or  dextrose  is  heated 
with  nitrobenzene  and  sulphuric  acid,  4-aminophenol-2-sulphonic  acid 
is  produced.  This  may  be  explained  by  an  oxygen  atom  of  the  nitro- 
benzene wandering  to  the  para- position,  and  then  reduction  occurring 
by  the  sulphur  dioxide  produced  from  the  sulphuric  acid  and  phenol. 
This  view  is  supported  by  the  fact  that  nitrobenzene,  when  heated  with 
carbon  and  sulphuric  acid,  yields  j9-aminophenolsulphonic  acid. 
Wandering  of  oxygen  appears  to  be  a  common  property  of  the  nitro- 
;group,  as  is  indicated  by  the  following  observed  changes  which 
take  place : 

I  Y  Y 

^NHg  (4)  ^NH2  (4)  ^^2  (^) 

The  corresponding  bromo-derivatives  behave  in  a  similar  manner. 

J.  Y.  E. 

Picrates.  Otto  Anselmino  (Ber.y  1908,  41,  2996). — When  picric 
acid  or  yellow  ammonium  picrate  is  dissolved  in  10%  ammonium  hydr- 
oxide at  80°,  and  crystallisation  is  induced  at  a  higher  temperature, 
a  red  modification  of  ammonium  picrate,  CgHg07]Sr4,  is  obtained,  which 
appears  to  be  stable  when  kept,  but  reverts  to  the  yellow  form  on 
recrystallisation  (compare  Suida,  this  vol.,  i,  523).  C.  S. 

Phloroglucide.  Joseph  Herzig  and  Richard  Kohn  (Monatsh., 
1908,  29,  677 — 688). — The  ease  with  which  phloroglucide  is  formed 
from  2  mols.  of  phloroglucinol  by  loss  of  1  mol.  of  water  under  the 


0(       \H.+  0^       >H,    -->    0(        ^^(        >H,    -> 


H2  0                H2  0                       H2_0 

H2  0 

►<^   \h2+o/   \h2  -->  0/   V 

=0 

Hg  0                 H2  0                       H2  0 

H2  0 

H  OH     H  OH 

'0H^~"V'^~^H- 

\-:^/         \_^ 

H  OH      H  OH 

influence  of  concentrated  sulphuric  acid  suggests  that  the  glucide 
is  an  anhydride  of  the  glucinol.  Herzig,  however,  found  (Abstr., 
1899,  i,  31)  that  phloroglucide  forms  a  penta-acetyl  derivative,  and 
considered  that  the  two  phloroglucinol  residues  must  be  united  by 
a  carbon  linking.  A  further  study  of  phloroglucide  has  now  confirmed 
the  presence  of  the    five   hydroxyls,   and    it    is    suggested   that   the 

3  0  2 
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formation  of  the  glucide  may  take  place  according  to  the  preceding 
scheme. 

When  treated  with  diazomethane  in  ethereal  solution,  or  with 
methyl  sulphate  and  potassium  hydroxide,  phloroglucide  forms  a 
pentamethyl  ether,  O^^^iOMo)^,  which  separates  from  alcohol  in  white 
crystals,  m.  p.  117 — 120°.  The  monomethyl  ether,  CjgHgO^'OMe, 
prepared  by  the  action  of  hydrogen  chloride  on  the  glucide  in  methyl- 
alcoholic  solution,  has  m.  p.  222 — 225°,  yields  the  preceding  penta- 
methyl ether  on  treatment  with  diazomethane,  and,  when  boiled  with 
acetic  anhydride  and  sodium  acetate,  forms  a  tetra-acetyl  derivative, 
OMe*CjgH5(OAc)4,  which  is  obtained  in  colourless  crystals,  m.  p. 
102—105°.     The  monoethyl  ether,  Q^^B^^O^-O^t,  has  m.  p.  165—168°. 

Pentahromophloroglucide,  O^^v.J^OB.)^,  formed  by  treating  phloro- 
glucide with  bromine  in  glacial  acetic  acid  or  dichloroethylene 
solution,  separates  from  ethyl  acetate  in  colourless  crystals,  m.  p. 
242 — 245°,  yields  with  di\2iZomeih.Si.iie  a. pentamethyl  ether ,  Ci2Br5(OMe)5, 
m.  p.  200 — 202°,  and,  when  boiled  with  acetic  anhydride  and  sodium 
acetate,  forms  a.  penta-acetyl  derivative,  Cj2Br5(OAc)5,  m.  p.  198 — 202°. 

Bromination  of  pentamethylphloroglucide  in  dichloroethylene  solu- 
tion leads  to  the  formation  of  a  tetrabromo-deriva.tive,  Cj2HBr4(01VIe)5, 
which  separates  from  ethyl  acetate  in  colourless  crystals,  m.  p.  2 28 — 229°. 

The  tautomeric  nature  of  phloroglucide  appears  in  that,  whilst  the 
bromine  of  the  pentabromophloroglucide  is  eliminated  quantitatively 
by  means  of  potassium  hydroxide,  the  brominated  ethers  are  stable 
under  the  same  conditions.  The  results  of  a  study  of  the  hydrolysis 
of  the  tetra-acetyl  derivative  of  monomethylphloroglucide  by  means  of 
sulphuric  acid  show  that  with  very  dilute  acid  the  four  acetoxyls  are 
hydrolysed  completely,  but  that  with  increasing  concentration  of  the 
acid  there  appears  a  condensation  in  which  one  acetyl  group  takes  part; 
this  reaction  is  smoothest  when  the  proportion  of  acid  to  water  present 
is  3:1.  G.  Y. 

A.urin  Dimethyl  Ether.  Josef  Herzig  {Monatsk,  1908,  29, 
653—659.  Compare  Baeyer  and  Yilliger,  Abstr.,  1902,  i,  769).— 
Aurin  is  readily  methylated  by  diazomethane,  although  not  by  other 
common  methylating  agents,  yielding  aurin  dimethyl  ether, 

C,,H,20(OMe)2, 
which  crystallises  in  orange  needles,   m.  p.  183 — 186°,  is  soluble  in 
aqueous  alkalis,  and,  when  recrystallised  from  dilute  hydrochloric  acid, 
is  converted  into   a  hydrate,   CgiHjgOgjHgO  ;  this  forms  red  crystals, 
m.  p.  57 — 65°,  and  loses  H2O  at  110°,  forming  again  the  dimethyl  ether, 
m.  p.   183 — 186°.     Whilst   aurin    is  readily  acetylised,  forming  tri- 
acetylaurincarbinol,  aurin  dimethyl  ether  reacts  only  with  difficulty 
with  acetic  anhydride  alone  or  in  presence  of   sodium  acetate,  but,  on 
treatment  with  the  anhydride  and  sulphuric  acid,  it  yields  a  white^ 
product,    which,   on   recrystallisation    from   alcohol,  forms    the  acetyl' 
derivative,  acetoxydimethoxytriphenylcarhinyl  ethyl  ether, 

OAc'CeH4-C(CfiH,,-OMe)2-OEt, 
crystallising  in  white  needles,  m.  p.  136 — 138°.  The  acetyl  derivative 
of  trimethoxytriphenylcarbinol,  Cj9Hj2(OMe)3'OAc,  prepared  bj 
recrystallisation  of  the    white  product  from    methyl  alcohol,   forma 
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white  crystals,  m.  p.  105 — 108°.  Both  acetyl  derivatives  readily 
undergo  partial  hydrolysis,  becoming  slightly  yellow.  It  is  considered 
that  the  immediate  product  of  the  acetylation  is  probably  the  diacetyl 
derivative,  Ci9Hi2(OMe)2(OAc)2.  G.  Y. 

Relative  Stability  of  Cyclic  Polycarbon  Groups.  Louis 
Henry  {Compt.  rend.y  1908,  147,  557 — 561). — In  an  earlier  paper 
(Abstr.,  1907,  i,  374),  the  author  has  shown  that,  under  the  action  of 
suitable  reagents,  the  tertiary  alcohol,  dimethylisopropylcarbinol, 

CHMeg-CMeg-OH, 
loses  HgO,  and  the  corresponding  bromide  loses   HBr,  to  form    the 
isomeric  ethylenic  hydrocarbons,  CMegiCMog  and  CHMeg'CMelCHg,  in 
the   proportions   of  3:1.     The   investigation   has  been   extended    to 

cyc^opropyldimethylcarbinol,  0E[*CMe2'CH<^  i^,    and    the     results 

CH 
show  that  the  cyclic  group,  -CH-eC^  i  ^,  is  much  more  stable  than  the 

UHg 

isopropyl  group,  -CHMcg;  thus,  when  cycZopropyldimethylcarbinol  is 

treated  with  acetic  anhydride,  or  its  bromide  is  heated  with  potassium 

OIT 
acetate,  the  acetate,  0Ac*CMe2'CH<^i     ^,  b.  p.  159 — 160°,  is  formed; 

C-hL2 

the  ethylenic  hydrocarbon,  a-cyc\opropylpropylene,  b.  p.  77°, 

CH,:CMe•CH<^!,JJ^ 

is  only  formed  when  the  alcohol  is  heated  with  phosphoric  oxide,  or 
the  bromide  heated  at  170°  with  powdered  potassium  hydroxide. 

M.  A.  W. 

Sodium-alkyl  Compounds  and  Syntheses  made  Therewith. 
Paul  Schorigin  (£er.,  1908,  41,  2717— 2723).— The  author  has  investi- 
gated the  action  of  a  mixture  of  sodium  and  mercury  dialkyls  (which 
probably  contains  the  corresponding  sodium   dialkyl ;  compare  Buck- 
too,  Annalen,  1859,  112,  320)  on  carbon  dioxide,  ketones,  aldehydes, 
and  esters.     The  reactions,  which  confirm  the  author's  assumption  that 
sodium  alky  Is  are  formed  in  syntheses  by  means  of  sodium  and  alkyl 
halides  (this  vol.,  i,  866),  are  as  follows  : 
HgRg  +  2Na  =  Hg  +  2NaR ; 
NaR  -h  R'-CO-R"  =  RR'R"C-ONa  -->  RR'R"C-OH  ; 
2NaR  -t-  R'-COgR"  =  NaOR"  +  RR'R"C-ONa  ~>  RR'R"C-OH ; 
]SraR  +  R'-COH  =  RR'CH-ONa  — >  RR'CH-OH; 
NaR  +  C02  =  R-C02Na  -^  R-C02H. 
When  an  ethereal  solution  of  mercury  diethyl  and  benzophenone  is 
added  to  ether  and  sodium,  a  stream  of  nitrogen  or  hydrogen  being  led 
through  the  mixture,  a  vigorous  reaction  occurs,  with  the  production 
of  diphenylethylcarbinol  in  a   40%  yield.     The    aa-diphenylpropylene 
obtained  from  this  has  m.  p.  48*5°  (Masson,  Abstr.,  1903,  i,  28,  gives 
51°;    the  author  states  that  Masson  gives   6°,  but  this  is  the  m.  p. 
ascribed    by  the  latter   to  diphenylethylene.      Klages,  Abstr.,    1902, 
i,  668,  gives  52°,  as   do  also  Hell  and    Bauer,  Abstr,,    1904,  i,  241). 
Sodium,  mercury  diethyl,  and  methyl  benzoate  give  a  24%  yield  of 
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phenyldiethylcarbinol,  D^  0-9986,  D\^  09836,  b.  p.  109715  mm. 
(Kling,  Abstr.,  1904,  i,  2,  gives  125—127710  mm. ;  Grignard,  Abstr., 
1904,  i,  214,  gives  101— IO27II  mm.;  Klages,  Abstr.,  1904,  i,  28, 
gives  107 — 109°/14mm.,and  223 — 224°  under  atmospheric  pressure). 

By  the  interaction  of  sodium,  mercury  diethyl  and  benzaldehyde, 
phenylethylcarbinol  is  produced  in  a  15%  yield,  b.  p.  108 — 109717  mm.; 
the  density  varies  from  Dl  1*017  to  1*020,  probably  owing  to  the 
presence  of  benzyl  alcohol  (Wagner,  /.  Russ.  Phys.  Ghem.  Soc,  1884,. 
16,  322,  gives  b.  p.  212°,  D°  1*016;  Errara,  Abstr.,  1887,  35,  gives. 
b.  p.  215 — 217°).  A  specimen  prepared  from  magnesium  ethyl  iodid© 
and  benzaldehyde  had  b.  p.  108*5°/17  mm.,  and  T>1  1*012— 1*015. 
The  identity  of  both  preparations  was  proved  by  oxidising  them  to 
propiophenone,  which  yielded  an  identical  semicarbazone,  m.  p.  175^ 
(corr.)  (Blaise,  Abstr.,  1902,  i,  164,  gives  182°). 

By  passing  a  current  of  carbon  dioxide  into  a  mixture  of  sodium 
and  mercury  diethyl  in  ethereal  solution,  propionic  acid  is  formed  ; 
when  mercury  dimethyl  is  used,  acetic  acid  is  produced,  and  by 
employing  mercury  diisoamyl,  isohexoic  acid  results.  J.  C.  C. 

Lupeol.  N.  H.  Cohen  {Arch.  Pharm.,  1908,  246,  520—522).— 
It  is  pointed  out  that  the  data  recorded  by  Klobb  (Abstr.,  1903,  i, 
165)  for  anthesterol  and  its  derivatives  are  in  close  agreement  with 
those  observed  for  lupeol  and  the  corresponding  derivatives  of  this 
(Likiernik,  Abstr.,  1891,  i,  551,  1446;  Romburgh,  1904,  i,  905,  and 
Cohen,  1907,  i,  211),  and  that,  consequently,  anthesterol  may  be 
lupeol. 

The  same  considerations  applied  to  the  phytosterol  acetate  obtained 
by  Marino  Zuco  (Abstr.,  1890,  i,  757)  from  Dalmatian  insect  flowers, 
led  to  the  supposition  that  this  might  be  a  mixture  of  acetates  of 
amyrin  and  lupeol,  but  experiments  made  by  the  author,  whilst  giving 
slightly  higher  melting  points  for  the  various  derivatives  than  those 
recorded  by  Marino  Zuco,  show  that  the  substance  contains  neither 
lupeol  nor  amyrin.  T.  A.  H. 

Liquid  Crystals  of  Ergosteryl  Esters.  Paul  Gaubert  {Compt. 
Rend.,  1908,  147,  498 — 500). — A  series  of  esters  prepared  from 
Tanret's  ergosterol  and  fongisterol  (this  vol.,  i,  637)  has  been  examined 
with  a  view  to  ascertaining  whether,  like  the  esters  of  the  closely- 
allied  cholesterols,  they  yield  liquid  crystals  (Lehmann,  Abstr.,  1906,  i, 
952,  and  Gaubert,  1907,  ii,  939). 

Ergosteryl  esters  present  a  liquid,  anisotropic  phase,  but  this  is  very 
difficult  to  observe  in  the  cases  of  the  acetate  and  propionate.  The 
crystalline  liquids  are  more  viscous  than  those  of  the  corresponding 
cholesteryl  esters.  Ergosterol,  cholesterol,  and  fongisterol,  when 
fused  with  orcinol,  each  yield  a  new  compound  presenting  a  liquid, 
crystal  phase.  Both  ergosterol  and  fongisterol,  when  allowed  to 
solidify  on  a  glass  slip  under  a  cover  glass,  do  not  form  spherolites 
with  helical  scrolls ;  this  serves  to  distinguish  them  from  cholesterol 
and  phytosterol.  T.  A.  H. 

Double  Linkings  in  Phytosterol  and  Cholesterol.  Ettore 
MouNARi  and  P.  Fenaroli  {Ber.,  1908,  41,  2785— 2788).— Windaus' 
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supposition,  that  phytosterol  contains  two  double  linkings  and 
cholesterol  one  (Abstr.,  1907,  i,  921),  is  not  supported  by  Willstatter 
and  Mayer  (this  vol.,  i,  636)  or  Langheld  {ibid.^  i,  316),  whose  results 
indicate  the  presence  of  two  double  linkings  in  cholesterol.  The 
authors  have  therefore  examined  the  behaviour  of  phytosterol  from 
Calabar  beans  and  nut  oil,  of  cholesterol,  and  of  bombycesterol  in 
chloroform  towards  ozonised  air ;  in  each  case  an  ozonide,  Cgi^H^gOi^,  is 
obtained,  the  ozone  number  proving  the  presence  of  two  double  linkings, 
Phytosterol  ozonide  is  a  white,  crystalline  substance,  which  decomposes 
at  about  100°.  The  ozone  number  of  ozonides  which  do  not  decompose 
at  50 — ^60°  can  be  determined  in  two  to  three  hours  by  saturating  the 
unsaturated  compound  in  a  volatile  solvent  with  ozonised  air  and 
evaporating  the  solution  to  constant  weight  in  a  vacuum  at  60°  on  the 
water-bath. 

The  authors  regard  the  ozone  number  as  the  best  indication  of 
the  number  of  true  double  linkings  in  an  organic  compound. 

C.  S. 

Phytosterol  from  Cottonseed  Oil.  A.  Heiduschka  and 
H.  W.  Gloth  (Pharm,  Zentr.-h.,  1908,  49,  836— 837).— The  phytosterol 
of  cotton-seed  oil,  prepared  by  saponifying  the  latter  and  extracting 
a  solution  of  the  soap  in  water  with  ether,  when  acetylated  and  then 
brominated  as  described  by  Windaus  and  Hauth  (Abstr.,  1907,  i,  129, 
921)  does  not,  like  stigmas terol  {loo.  cit.),  deposit  a  crystalline  acetate 
tetrabromide,  but  only  a  small  quantity  of  an  amorphous  dihromo-acetate 
(m.  p.  127°,  approx,).  The ,  substance  remaining  in  solution  in  the 
mother  liquor  is  also  a  c?i5romo-derivative,  CggH^gOgBrg,  and  can  be 
crystallised  from  alcohol.  On  treatment  with  zinc  dust  and  sodium 
amalgam,  it  yields  the  corresponding  acetate,  and  this,  on  hydrolysis, 
gives  an  alcohol,  having  m.  p.  136°,  identical  with  that  of  the 
phytosterol  started  with,  so  that  the  latter  may  be  regarded  as  a 
single  substance.  T.  A.  H. 

Phytosterols  from  Balata.  N.  H.  Cohen  {Arch.  Pliarm.,  1908, 246, 
510 — 514). — A  continuation  of  work  on  the  crystalline  constituents 
of  the  portion  of  balata  soluble  in  alcohol  (Abstr.,  1907,  i,  715  ; 
compare  Tschirch  and  Schereschewski,  Abstr.,  1905,  i,  713).  After 
the  removal  of  /8-amyrin  acetate,  the  residue  by  crystallisation  from 
alcohol  yields  two  impure  products,  which  can  be  separated  into  the 
same  two  constituents  by  the  use  of  (1)  mechanical  means,  followed  by 
(2)  fractional  crystallisation.  The  first  substance,  identical  with  the 
^-balalban  of  Tschirch  and  Schereschewski  (Joe.  cit.)y  Cg^HgoOg  or 
C32H52O2,  m.  p. 'Ill* — 112°,  [aju  +57°  in  chloroform,  crystallises  in 
colourless  leaflets,  and,  on  hydrolysis,  furnishes  an  acid,  having  the 
reactions  of  formic  acid,  and  a  crystalline  alcohol,  m.  p.  115 — 116°. 
The  latter  yields  an  acetate,  m.  p.  107 — 107*5°  (which  does  not  depress 
the  m.  p.  of  the  original  ester,  so  that  the  latter  may  be  the  acetate, 
not  the  formate),  and  a  henzoate,  m.  p.  120 — 122*5°,  crystallising  from 
alcohol  in  lustrous  leaflets. 

The  third  constituent,  m.  p.  208 — 210°,  crystallises  in  lustrous 
leaflets,  and,   on  hydrolysis,  yields  lupeol  (compare  Abstr.,  1907,  i, 
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211)  and  an  acid,  having  the  odour  of  butyric  acid,  but  the  silver  salt 
of  which  contains  silver  equivalent  to  that  of  silver  acetate.  Lupeol 
hutyrate,  m.  p.  194 — 195°,  crystallises  in  small,  glancing  leaflets,  and 
depresses  the  melting  point  of  the  original  ester  when  mixed  with  it. 
Lupeol  acetate,  m.  p.  215°,  does  not  depress  the  melting  point  of  the 
original  ester  when  mixed  with  it,  but  as  the  synthetic  ester  crystal- 
lises in  needles  and  the  natural  one  in  leaflets,  it  is  suggested  that  the 
latter  may  be  the  acetate  of  an  isomeride  of  lupeol,  which  is  converted 
into  lupeol  in  the  process  of  hydrolysis,  or  again,  the  difference  in 
crystalline  form  may  be  due  to  the  presence  of  an  impurity  in  the 
natural  ester,  as  prepared  from  balata.  T.  A.  H. 

Phytosterols  from  South  African  "Rubber."  N.  H.  Cohen 
{Arch.  Fharm.y  1908,  246,  515—520). — The  coagulated  latex  from 
a  South  African  Euphorbia,  which  contained  700%  of  resin  and 
only  5-5%  of  a  caoutchouc-like  substance,  has  been  systematically 
examined  with  a  view  to  the  identification  of  the  resin-alcohols  it 
contains. 

An  extract  of  the  product  in  boiling  alcohol  deposits,  first,  yS-amyrin 
acetate,  and  eventually  a  second  substance,  CgoH^oO,  m.  p.  112 — 116°, 
[aju  4-8'75°  in  chloroform,  which  crystallises  from  cold  alcohol  in 
thin,  lustrous,  colourless  leaflets,  and  is  not  affected  by  boiling  with 
potassium  hydroxide  in  alcohol.  With  acetic  anhydride,  it  furnishes 
an  acetate,  m.  p.  117 — 122°,  [ajo  +25°  in  chloroform,  but  when  heated 
with  benzoyl  chloride  it  yields  two  crystalline  products,  m.  p. 
146 — 152°  and  m.  p.  159 — 164°,  and  these,  on  hydrolysis,  furnish 
substances  of  m.  p.  110*5 — 111°  and  115 — 1175°  respectively,  indi- 
cating possibly  that  the  parent  alcohol,  m.  p.  110°,  may  have  been  a 
mixture  of  two  substances. 

For  the  detection  of  lupeol  (compare  Abstr.,  1907,  i,  211),  the 
portion  of  the  coagulated  latex  soluble  in  alcohol  was  treated  with 
potassium  hydroxide  in  alcohol,  and  the  neutral  hydrolytic  product 
benzoylated.  No  lupeol  benzoate  was  found,  but,  in  addition  to 
amyrin  benzoate,  a  second  substance,  Cg^H^^O  or  CggH^gOg,  m.  p. 
193 — 195°,  [aji)  +75°  in  chloroform,  cfystallising  from  acetone  in 
glancing  needles,  was  obtained.  This,  on  hydrolysis  by  alkalis  in 
alcohol,  gave  a  product,  G^Jl^QOiHcff  or  C26H440,H20,  [ajo  +58*6°, 
which  crystallises  in  needles  from  acetone  diluted  with  water,  and  in 
some  respects  resembles  Schulze's  wocholesterol  (Abstr.,  1898,  i,  463), 
but,  whilst  the  latter,  according  to  Schulze,  gives  an  amorphous  acetate, 
the  phytosterol  from  this  Euphorbia  latex  yields  a  crystalline  acetate, 
^'26^4202  or  C28H46O2,  m.  p.  134—135°.  T.  A.  H. 

Hydrocyclic  a-Amino-acids.  Aladar  Skita  and  R.  Levi  {Ber.y 
1908,  41,  2925 — 2937). — The  comparison  of  aliphatic  and  alicyclic 
a-amino-acids  is  not  without  interest,  since  recent  researches  (Zelinsky 
and  Gutt,  this  vol.,  i,  638 ;  Merling,  ibid.,  i,  653)  have  shown  not 
unimportant  differences  in  the  behaviour  of  aliphatic  and  alicyclic 
carboxylic  acids.  Whilst  the  esters  of  m-hydrocyclic  S-amino-acids 
yield  unimolecular  anhydrides  by  treatment  with  sodium  ethoxide 
(Skita,  Abstr.,  1907,  i,  1040),  a  similar  behaviour  of  hydrocyclic 
a-amino-acids  is  impossible,  since  the  amino-  and  the  carboxyl  groups. 
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being  attached  to  the  same  carbon- atom,  must  always  have  the  trans- 
configuration.  The  esters  of  such  amino-acids  ought  to  yield  bimolecular 
anhydrides,  cyclic  2  : 5-diketopiperazines,  which  should  hydrolyse  to 
cyclic  dipeptides.  Such  behaviour  has  been  observed  in  the  cases  of 
^-amino-\-methylcyc\ohexane-i-carhoxylic  acid, 

CHMe<^]^2;CH2>c^^jj^>^.(,()^jj^ 

and  2-amino-\~methylcyc\oJiexane-2-carhoxylic  acid.  The  first  acid  is 
obtained  by  treating  l-methylc^cZohexan-4-one  (Wallach,  Abstr.,  1906, 
i,  514)  with  concentrated  aqueous  potassium  cyanide  and  ammonium 
chloride,  and  hydrolysing  the  resulting  amino-nitrile  {hydrochloride, 
CgHj^NgjHCl,  m.  p.  191°,  decomp.)  by  ten  hours'  boiling  with  con- 
centrated hydrochloric  acid  ;  it  has  m.  p.  above  300°,  forms  a  blue 
copper  salt,  (CgHj402N)2Cu,H20,  has  a  neutral  reaction,  and  is  tasteless. 
Nitrous  acid  converts  it  into  the  corresponding  hydroxy-acid,  CgHj^Og, 
m.  p.  115°,  whilst  the  reaction  between  equal  molecular  quantities  of  the 
acid  andphenylcarbimide  in  alkaline  solution  leads  to  the  formation  of  the 

phenylcarhamido-acid,      QBMQ<^^\^^yO{QO^M)'^B.-QO'^^V\i, 

m.  p.  190°,  which,  warmed  with  25%  hydrochloric  acid,  yields  the 
corresponding  cyclic  hydantoin,  Cj^H^gOgNg,  m.  p.  184°. 

2-Amino-l-methylc?/c^ohexane-2-carboxyiic  acid  is  best  obtained  by 
heating  l-methylc2/c^ohexan-2-one,  dissolved  in  light  petroleum,  for  two 
hours  at  60°  with  potassium  cyanide,  ammonium  chloride,  and  a  little 
water,  and  hydrolysing  the  resulting  amino-nitrile  (the  hydrochloride, 
CgHj^Ng,!!^,  decomposes  at  182°)  by  ten  hours'  heating  with  concen- 
trated hydrochloric  at  100°  under  pressure  ;  l-methylc2/c/ohexan-2-one 
is  obtained  as  a  by-product.  The  acid  has  a  sweet  taste,  and  melts 
above  300°;  the  naphthylcarbamido-acid,  CigHggOgNg,  has  m.  p.  180° 
(decomp.).  In  this  acid,  steric  hindrance  caused  by  the  neighbouring 
methyl  group  (compare  also  Skita,  loc.  cit.)  is  observed,  not  only  during 
the  hydrolysis  of  the  preceding  amino-nitrile,  but  also  in  the  esterifica- 
tion  of  the  acid  and  in  the  hydrolysis  of  the  resulting  ester.  Whilst 
4-amino-l-methylc2/c^ohexane-4-carboxylic  acid  is  readily  esterified  by 
alcoholic  hydrogen  chloride,  the  isomeric  acid  must  be  saturated  in 
alcoholic  solution  with  hydrogen  chloride  and  heated  for  ten  hours 
at  100°  under  pressure.  The  esters  are  very  reactive  liquids,  with  a 
basic  odour  and  an  alkaline  reaction. 

Ethyl  4-amino-l-methylcyclohexane-4:-carhoxylate,  CjoH^gOgN,  b.  p. 
103— 105°/11  mm.,  D^o  0*928,  is  easily  hydrolysed  by  boiling  water, 
produces  local  anaesthesia  like  the  esters  of  8-amino-acids,  and  forms  a 
picrate,  C-^qH.^2^qN ^,  m.  p.  185°,  2ind  Si  phenylthiocarbamide,  C17H24O2N2S, 
m.  p.  205 — 206°.  By  treating  the  ester  in  chloroform  with  o?-alanyl 
chloride  and  hydrolysing  the  resulting  ester,  a  mixed  aliphatic,  alicyclic 
dipeptide  is  obtained,  CjjH2o03N2,  which  has  m.  p.  above  300°,  and 
[a]^*^  22-33°  in  21%  hydrochloric  acid.  Ethyl  2-ami7io-l-methylcyc\o- 
hexane-2-carboxylate,  b.  p.  99 — 100°/ 12  mm.,  forms  a  phenylthiocarb- 
amide, m.  p.  198 — 199°,  and  requires  heating  with  sodium  hydroxide 
for  hydrolysis  to  occur. 

The  esters  of  both  acids  are  converted  by  twenty  to  twenty-four 
hours'  heating  at  200°  into  cyclic  derivatives  of  2  :  5-diketopiperazine, 
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C^Hi2'<CTSTTT./-(r)!^C7H^2'j"^^^^^^  ^^^^  above  300°;  the  one  derived  from 
4-amino-l-methylc2/c?ohexane-4-carboxylic  acid  can  be  partly  hydro- 
lysed  by  concentrated  hydrobromic  acid  at  100°  under  pressure, 
yielding  a  cyclic  dipeptide,  C02H'C^IIj2*NH*CO*C^Hj2'NH2,  which  is 
isolated   as   the   reddish-violet   copper   salt,  (Ci6H2^03N2)2Cu. 

C.  S. 

New  Synthesis  of  Aromatic  Carboxylic  Acids  from  the 
Hydrocarbons.  Paul  Schoeigin  {Ber.,  1908,  41,  2723—2728).-^ 
The  author  has  shown  that  when  carbon  dioxide  acts  on  a  mixture  of 
sodium  and  mercury  alkyl  in  ethereal  solution,  the  corresponding 
aliphatic  acid  is  produced  (this  vol.,  i,  882).  When  dry  benzene  is  used 
instead  of  ether  in  this  reaction,  in  addition  to  the  aliphatic  acid, 
benzoic  acid  is  formed  in  considerable  amount.  The  reaction  is  due, 
as  in  the  previous  case,  to  the  intermediate  formation  of  sodium 
alkyl,  for  by  the  interaction  of  carbon  dioxide,  sodium,  and  benzene,  or 
of  carbon  dioxide,  mercury  diethyl,  and  benzene,  benzoic  acid  is  not 
obtained.  In  this  reaction  the  mercury  diethyl  can  be  replaced  by  zinc 
diethyl,  but  the  yields  are  smaller:  CgHg  +  CgH^Na  =  CgH^Na -H CgH^,  j 
CgH^Na  +  CO2  =  CgHg-COgNa. 

The  reaction  proceeds  also  in  the  case  of  other  aromatic  hydro- 
carbons, but  the  car  boxy  1  group  enters  the  side-chain ;  thus  toluene 
gives  phenylacetic  acid,  w-xylene  gives  m-tolylacetic  acid,  and  ethyl- 
benzene  yields  a-phenylpropionic  acid.  When  zinc  diethyl  is  used 
instead  of  mercury  diethyl,  toluene  gives  ^-toluic  acid  in  addition  to 
phenylacetic  acid. 

In   addition   to   these    acids,    neutral    by-products   are    sometimes 
formed;   thus  benzene   yields   a   small   amount  of   triphenylmethane 
mixed  with  triphenylcarbinol,  produced  according  to  the  scheme : 
CO2  +  3NaPh  =  NagO  4-  CPh,-ONa 
CPhg-ONa  ~^  CPhg'OH  -^  CHPhg, 
and  ethylbenzene  gives  a  hydrocarhonj  C^gHjg,  which  is  a  colourless 
liquid  with  a  weak,  sweetish,  aromatic  odour,  b.  p.  161 — 163°/13  mm., 
D4  0*9858,   Df  0-9685,  and  is  very  stable  towards  oxidising  agents. 
Negative  results  were  obtained  on  applying  the  reaction  to  c^/c^hexane 
and  diisoamyl.  J.  C.  C. 

Derivatives  of  3  : 5-Di-iodo-^-tyrosine.  Emil  Abderhalden  and 
Markus  Guggenheim  {Ber.,  1908,  41,  2852 — 2857.  Compare  this 
vol.,  i,  420). — Acid  chlorides  containing  iodine,  when  coupled  with 
amino-acids,  yield  compounds  which  crystallise  better  than  the 
corresponding  bromine  derivatives.  Their  use  is  attended,  however, 
with  the  disadvantage  that  they  cause  racemisation  ;  thus,  o?-bromo- 
propionic  acid  and  potassium  iodide  react  to  give  optically  inactive 
iodopropionic  acid. 

lodoacetic  acid  is  obtained  in  colourless  plates,  m.  p.  83°,  by  the 
interaction  of  potassium  iodide  and  monochloroacetic  acid,  lodoacetyl- 
chloride,  CHgl'CO'Cl,  prepared  by  warming  the  acid  with  thionyl- 
chloride,  is  a  heavy  oil,  b.  p.  49 — 52°/15  mm.,  W^  2'25.  At  the  same 
time,  iodoacetic  anhydride  is  formed  in  transparent,  colourless  crystals, 
m.  p.  46°. 
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Ethyl  iodoacetyltyrosi7he  forms  rhombic,  colourless,  crystalline  plates, 
m.  p.  120°  (corr.).  By  the  action  of  iodine  and  sodium  hydroxide,  it  is 
converted  into  3  :  6-di-iodo-a-iodoacetyl-\-tyro8ine, 

OH-C6H2l2-CH2-CH(C02H)-NH-CO-CH2l, 
which  crystallises  in  colourless,  prismatic  needles,  becoming  brown  at 
190°  (corr.),  and  m.  p.  209°  (corr.,  decomp.).  cZ^-a-Iodopropionic  acid 
is  conveniently  prepared  in  colourless  crystals,  m.  p.  45 '5°  (corr.), 
by  the  interaction  of  bromopropionic  acid  with  potassium  iodide, 
di-a-Iodop'opionyl  chloride,  CH^'CHgl'COCl,  is  a  faintly-brown, 
pungent-smelling  oil,  b.  p.  51— 53°/13  mm.,  D^'^  1-989.  Ethyl  dl-a- 
iodopropionyl-l-tyrosine  crystallises  in  colourless  plates,  m.  p.  126°,  to 
a  colourless  oil.  dl-3  : 5-Di-iodo-a-iodopropionyl-\-tyrosine  crystallises 
in  fine  needles,  m.  p.  210*5°  (corr.,  decomp.).  dl-3  :  5-Di-iodoalanyl- 
l-tyrosine,  obtained  by  the  action  of  ammonia  on  the  foregoing,  has 
m.  p.  217—219°,  \af^  +47*23°.  ^  E.  F.  A. 

The  Synthesis  of  Polypeptides.  XXV.  Derivatives  of 
Tyrosine  and  of  Aminoacetal.  Emil  Fischer  (Ber.,  1908,  41, 
2860 — 2875). — In  part  already  published  (this  vol.,  i,  544).  A  tetra- 
peptide  containing  tyrosine  was  obtained  by  the  following  method. 
The  hydrochloride  of  glycyl-d-alanine  methyl  ester,  prepared  by  the 
action  of  gaseous  hydrogen  chloride  and  dry  methyl  alcohol  on  the 
dipeptide,  forms  thin,  colourless,  silky,  glistening  prisms,  m.  p. 
160 — 162°  (corr.).  This  salt  is  decomposed  by  a  little  less  than  the 
calculated  quantity  of  sodium  methoxide,  and  is  immediately  used  for 
further  synthesis,  as  it  easily  passes  over  into  glycine-c^-alanine 
anhydride.  Coupled  with  chloroacetyltyrosyl  chloride  methyl  car- 
bonate, it  yields  methyl  chloroacetyltyrosyl-glycyl-d-alanine  ester  methyl 
CH„Cl-CO-NH-CH-CO-NH-CH.-CO-NH-CHMe-CO„Me 
carbonate,  6lI,'C,TI,'0'C0,Me 

This  ester  crystallises  in  concentrically-arranged,  short  prisms  of 
a  faint  yellow  colour,  which  sinter  at  200°,  m.  p.  208°  (corr.),  to 
a  yellow  liquid.  On  hydrolysis,  the  tetrapeptide,  glycyl-tyrosyl-glycyl- 
d-alanine,  is  formed.  This  is  an  amorphous,  faintly  yellow  powder, 
which,  quickly  heated,  colours  at  180 — 190°  and  decomposes  at 
225°  (corr.).  It  is  precipitated  like  the  albumoses  by  saturated 
ammonium  sulphate  in  concentrated  solution,  but  not  in  dilute 
solution.     It  is  probably  a  mixture  of  stereoisomerides. 

For  my  l-l- tyrosine  methyl  carbonate, 

CHO-NH-CH(CH2-C6H4-0-C02Me)-C02H, 
crystallises  from  water  in  glistening,  large,  thin  plates,  which  sinter  at 
142°,  m.  p.  147°  (corik),  [aj^   +66-7°.     FormylA-tyrosine  ethyl  carbonate 
forms  centimetre-long,  thin,  silky,  glistening  needles,  m.  p.  177 — 179° 
(corr.,  decomp.),  aftei-  sintering  at  173°.  K.  F,  A, 

Synthesis  of  Polypeptides.  XXVIII.  Derivatives  of 
Glycine,  t/- Alanine,  Z-Leucine,  and  /-Tyrosine.  Emil  Abderhalden 
and  Alfred  Hirszowski  {Ber.,  1908,  41,  2840 — 2851). — The  presence 
of  /-tyrosine  in  polypeptides  may  possibly  give  them  properties  similar 
to  those  of  the  albumoses,  but,  in  addition,  the  position  of  the  tyrosine 
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in  the  molecule  must  be  defined.  The  polypeptide  isolated  by  Fischer 
and  Abderhalden  (Abstr.,  1907,  i,  737,  990)  from  silk  consists  of  two 
molecules  of  glycine,  one  of  (^-alanine,  and  one  of  ^tyrosine  ;  on  partial 
hydrolysis,  it  yields  glycyl-c?-alanine  anhydride  and  glycyW-tyrosine 
anhydride.  Of  the  eight  possible  stereoisomeric  polypeptides  of  this 
composition,  but  one  has  been  prepared  synthetically ;  this,  however, 
is  not  precipitated  by  ammonium  sulphate.  The  polypeptides  now 
described  containing  tyrosine  are  likewise  not  precipitated  by 
ammonium  sulphate. 

Ethyl  /^-tyrosine  and  tZ-a-bromopropionyl  chloride  were  coupled  by 
Fischer's  method  to  ethyl  d-a-bromopropionyl-\-tyrosine,  which  crystal- 
lises in  bunches  of  long  plates,  m.  p.  133*5 — 134*5°  (corr.).  On  hydro- 
lysis, it  is  converted  into  d-a-bromopropionyl-l-tyrosine,  which  forms 
crystalline  plates  pointed  at  both  ends,  m.  p.  165°  (corr.),  and,  when 
treated  with  ammonia,  forms  d-alanyl-l-tyrosine, 

NH2-CHMe-CO-NH-CH(C02H)-CH2-C6H4-OH. 
The  dipeptide  crystallises  in  large,  hexagonal  plates,  m.  p.  (frothing) 
202°  (decomp.  at  285°,  corr.),  and   has   [a]^"    +43*14:°      It  is  rapidly 
hydrolysed  by  the  pancreas  extract  of  the  dog. 
d-3  : 5-JX-iodo-a-bro7nopropionyl-\-tyro8ine, 

CHMeBr-CO-NH-CH(C02H)-CH2-CgH2T2-OH, 
prepared   by  the  action  of   iodine  in  chloroform  on   bromopropionyl- 
tyrosine  ester  dissolved  in  sodium  hydroxide,  crystallises  in  rosettes  of 
long,  thin    needles,  m.    p.    217°    (corr.,  decomp.).     By  the  action  of 
ammonia,  it  is  converted  into  d-alanyl-3  :  5-di-iodo-l-tyrosinej 
NH2-CHMe-CO-NH-CH(C02H)-CH2-C6H2l2-OH, 
which,  on  heating,  becomes  yellow  at   188°,  brown  at   205°,  and  has 
m.  p.  231°  (corr.,  decomp.). 

d-a- Br omoi&ohexoyl-l-tyrosine  is  obtained  as  an  amorphous  solid, 
m.  p.  141*5°  (corr.),  by  the  interaction  of  ethyl  tyrosine  and  cZ-a-bromo- 
isohexoyl  chloride.  l-Leucyl-l-tyrosinef  as  prepared  by  the  action  of 
aqueous  ammonia  on  the  foregoing,  is  amorphous.  It  has  m.  p.  269° 
(corr.,  decomp.),  [a]^  + 10*37°,  and  is  hydrolysed  by  pancreas  extract. 
Chloroacetyl-d-alanyl-l-tyrosine,  prepared  by  coupling  chloroacetyl 
chloride  with  c?-alanyl-/- tyrosine,  is  amorphous,  sinters  at  97°,  m.  p. 
108°,  and  decomp.  236°.     Glycyl-d-alanyl-l-tyrosine, 

NH2-CH2-CO-NH-CHMe-CO-NH-CH(C02H)-CH2-C6H4-OH, 
is  also  amorphous ;  it  becomes  yellow  at  193°,  m.  p.  208°  (corr.,  decomp.), 
and  has  [aj^   -  4*83°.    It  gives  an  amorphous  precipitate  with  phospho- 
tungstic  acid,  but  only  a  slight  clouding  with  ammonium  sulphate. 

d-a-Bromopropionyldiglycylglycine,  prepared  from  diglycylglycine  and 
c^-bromopropionyl  chloride,  crystallises  in  bunches  of  slender  needles, 
m.  p.  189*5°.     d-Alanyldiglycylglycine^ 

NH2-CHMe-00-[NH-CH2-CO]2-NH-CH2-C02H, 
crystallises  in  minute  needles,  m.  p.  253*7°  (corr.,  decomp.),  [a]o   +27°, 
and  is  rapidly  attacked  by  pancreas  juice.  E.  F.  A. 


Action  of  Dichloroacetic  Acid  on  Aniline  and  its  Homo- 
logues.  II.  IwAN  OsTitoMissLENSKY  {Bev.,  1908,  41,  3019—3028. 
Compare  this  vol.,  i,  82). — In  the  direct  action  of  dichloroacetic  acid 
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with  an  excess  of  an  arylamine,  the  various  stages  appear  to  be  those 
represented  by  the  following  formulae  : 

(NHPh)2CH-C02H  --> 

Nil  -C  H  ^  /  NH  .'c'h  >^H*^^2H 

C,H,-NH^^^  ^^2H    /  (II.) 

^«^*^c(:NPh)^^^ 
(III.) 

The  dianilinoacetic  acid  is  unstable,  and  undergoes  the  Hofmann 
rearrangement  either  singly  or  in  duplicate.  In  the  former  case,  the 
acid  formed  (I)  loses  water  and  yields  imesatin  (III),  and  in  the  latter 
case  the  product  is  4  :  4'-diaminodiphenylacetic  acid  (II).  The  dianilino- 
acetic acid  cannot  be  isolated  from  the  products  of  the  reaction  on 
account  of  its  instability  in  the  presence  of  an  excess  of  the  amine  ; 
it  may,  however,  be  obtained  by  the  action  of  aniline  on  glyoxylic 
acid. 

4  :  ^' -Diaminodiphenylacetic  acid  crystallises  from  alcohol,  in  which 
imesatin  is  readily  soluble,  as  soft,  dark-coloured  flakes,  which,  when 
powdered,  have  a  pale  canary-yellow  colour.  It  melts  at  73 — 74°  to  a 
dark  brown  oil,  resolidifies,  and  then  has  m.  p.  233 — 234°  (decomp.). 
The  crystals  contain  1  mol.  of  alcohol,  which  they  lose  when  heated  for 
fifteen  hours  at  90°.  The  product  is  then  dark  yellow,  and  decomposes 
at  215°.  The  presence  of  amino-groups  is  shown  by  the  readiness 
with  which  it  can  yield  azo-dyes,  and  its  constitution  follows  (a)  from 
the  fact  that,  when  heated  with  dilute  hydrochloric  acid,  it  loses  carbon 
dioxide  and  yields  4  : 4'-diaminodiphenylmethane,  and  {h)  from  the 
presence  of  four  active  hydrogen  atoms  (compare  Zerewitinoff,  this 
vol.,  i,  593). 

A  second  modification  (yS)  of  the  diamino-acid  is  obtained  when 
ether  is  added  to  its  alcoholic  solution.  It  is  excessively  unstable,  and, 
when  brought  into  contact  with  the  air,  yields  a  dark-coloured  oil, 
which  is  transformed  into  the  original  modification  (a)  when  kept  over 
sulphuric  acid.  J.  J.  S. 

Action  of  Glyoxylic  Acid  and  of  Diacetylglyoxylic  Acid  on 
Aniline  and  its  Homologues.  Iwan  Ostromisslensky  (Ber.^  1908, 
41,  3029— 3034).— The  product  described  by  Bottinger  (Abstr.,  1879, 
51)  as  the  aniline  salt  of  anilglyoxylic  acid  is  shown  to  be  the 
unstable  dianilinoacetic  acid.  This  follows  {a)  from  the  readiness  with 
which  aniline  is  eliminated,  yielding  anilglyoxylic  acid,  and  (6)  from  the 
readiness  with  which  it  is  transformed  into  4  :  4'-diaminodipheDylacetic 
acid. 

Di-^-toluidinoacetic  acid,  obtained  from  glyoxylic  acid  and  ^-toluidine, 
forms  hard,  colourless  crystals,  m.  p.  about  96°,  becoming  yellowish-red 
when  kept.  JSthyl  di-p-toluidinoacetate,  CH(NH*CgH4Me)2'C02Et, 
obtained  from  the  base  and  ethyl  glyoxylate,  forms  colourless  crystals, 
m.  p.  170°,  and  readily  yields  p-tolyl-^-methylimesatin  when  warmed 
with  mineral  acids.  J.  J.  S. 
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The  Three  Chloroacetyl-benzyl  Cyanides  [Ohloroacetyl- 
phenylacetonitriles]  and  Their  Derivatives.  Fkanz  Kunckell 
[and  F.  Flos]  {Ber.,  1908,  41,  3046—3050.  Compare  Abstr.,  1906,  i, 
848). — Chloroacetyl  chloride  reacts  much  more  vigorously  with  phenyl- 
acetonitrile  in  the  presence  of  aluminium  chloride  than  with  acetyl 
chloride.  When  the  condensation  is  carried  out  in  the  presence  of  carbon 
disulphide,  the  product  consists  of  a  mixture  of  o-,  m-,  and  "p-chloro- 
acetylphenylacetonitriles.  The  para-compound  solidifies  when  the  crude 
product  is  kept,  and  is  freed  from  the  two  isomerides  by  pressing  on 
porous  plate.  It  crystallises  from  a  mixture  of  benzene  and  light 
petroleum  in  colourless  needles,  m.  p.  93°.  The  ortho-compound  is 
obtained  as  a  solid  when  the  oily  residue  from  the  para-compound  is 
distilled  under  diminished  pressure  and  kept  for  some  days,  or  a  large 
yield  can  be  obtained  from  the  acid  liquor  formed  when  the  initial 
condensation  product  is  added  to  water.  It  crystallises  from  water  in 
glistening,  snow-white  needles,  m.  p.  47°.  m-ChloroacetylphenyU 
acetonitrile  is  an  oil,  b.  p.  210 — 215°/25  mm.  Each  of  the  three 
compounds  can  be  oxidised  by  alkaline  hydrogen  peroxide  to  the 
corresponding  phthalic  acid. 

ip-C/iloroacetylphenylacetic  acidj  CHgCl'CO'CgH^'CHg'COgH,  prepared 
by  hydrolysing  the  nitrile  with  fuming  hydrochloric  acid  at 
120 — 130°,  forms  yellow  needles,  m.  p.  130°.  Fuming  nitric  acid 
converts  the  nitrile  into  Z-nitroA-chloroacetylphenylacetic  acidj 

CH2Cl-CO-C6H3(]Sr02)-CH2-C02H, 
which  crystallises  from  water  in  yellow,  glistening  needles,  m.  p.  149°. 
Its  solutions  in  alkalis  have  a  deep  blue  colour,  but  turn  yellow  when 
boiled.     When  the  nitrile  is  heated  for  two  hours  at  70 — 100°  with 
fuming  nitric  acid,  the  product  is  glyoxylnitrophenylacetic  acid, 

C02H-CO-C6H3(N02)-CH2-C02H, 
which   crystallises    from  ether   in   yellow  needles,  m.  p.   214°.       Its 
solutions  in  alkali  hydroxides  are  blue,  but  in  ammonia,  yellow. 

J.  J.  S. 

A  Dextrorotatory  Resin  Acid.  W.  Schkatelofp  (Chem, 
Zentr.,  1908,  ii,  807;  from  Mon.  ScL,  1908,  22,  [ii],  548).— If  a 
solution  of  crude  ^-sylvic  acid,  saturated  with  sulphur  dioxide,  is 
allowed  to  crystallise,  the  mother  liquor  will,  after  a  time,  deposit 
d'Syhic  acid  as  a  crystalline  powder.  When  recrystallised  from  ether, 
it  is  obtained  in  rectangular  plates,  soluble  in  alkaline  solutions, 
[a]x>  +  78°.  J.  V.  E. 

Esters  of  Hexahydrobenzoylacetic  Acid.  Andr^  Wahl  and 
A.  Meyer  {Bull  Soc.  chim.,  1908,  [iv],  3,  957— 963).— Most  of  the 
results  recorded  have  been  published  already  (Abstr,,  1907,  i,  765), 
but  detailed  accounts  of  the  methods  of  preparation  and  new  constants 
for  the  various  substances  described  are  now  given. 

Ethyl  hexahydrobenzoylacetate,  C^jHjj'CO'CHg'COgEt,  b.  p. 
145— 147°/19  mm.,  D^  1*039,  D^^  1*025  (compare  Zelinsky  and 
Schwedoff,  Abstr.,  1907,  i,  704),  is  a  colourless  liquid,  insoluble  in 
water,  soluble  in  most  organic  solvents,  and  gives  a  violet  coloration 
with  ferric  chloride;    the  copper  salt,  m.  p.  120°,   separates  from  a- 
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mixture    of    ether    and   light    petroleum    in    green    leaflets.       The 

methyl  ester,   b.  p.   138°/20  mm.,  yields   a  similar  copper  salt,   m.  p. 

137 — 138°.     With  phenylhydrazine,  the  ethyl  ester  furnishes  \-phenyl- 

N^^C'C  H 
3-cyc\ohexyl-6-pyrazolonej     NPh<^         i^    ^^,    m.    p.     126°,    which 

CO  *  Ofig 

crystallises    in    colourless    spangles    from    boiling    alcohol.       With 

CTT  "CO 
hydroxylamine,  d-cyclohexylisooxazolone,  C^^Hn'C<^       ^    '     ,  m.  p.  42°, 

is  produced.  This  crystallises  in  needles,  several  centimetres  in 
length,  and  is  readily  soluble  in  alcohol  or  ether,  less  so  in  water  or 
light  petroleum. 

The  residues  obtained  in  the  preparation  of  ethyl  hexahydrobenzoyl- 
acetate  deposit  eventually  slender,  silky,  colourless  needles  of  a  substance, 
m.  p.  90 — '91°,  which  is  probably  3-hexahydrobenzoyl-Q-cjclohexyl-2  :  4- 

pyronone,  "  i-co-iH-CO-CeH,;  ^' ^' ^' 

Salicylic  Acid- Iron  Reaction.  Karl  Hopfgartner  (Monatsh. 
1908,  29,  689 — 712). — An  account  is  given  of  the  views  of  various 
authors  as  to  the  cause  of  the  violet  coloration  produced  by  adding 
salicylic  acid  to  solutions  of  ferric  salts.  A  new  study  of  the  reaction 
has  led  to  the  isolation  of  two  ferrisalicylic  acids  : 

(I)  OH-Fe(C7H503)2,H20  and  (II)  011'¥Qfi{Q^-Rfi^\. 
The  compound  (I),  which  is  obtained  when  slightly  less  than  3  mols. 
of  sodium  salicylate  are  added  to  1  mol.  of  ferric  chloride  in  moderately 
concentrated  aqueous  solution  at  the  ordinary  temperature,  or  on 
prolonged  shaking  of  ferric  hydroxide  with  salicylic  acid  and  water, 
forms  blackish-violet,  microscopic  needles,  is  stable  at  100°,  but 
decomposes  at  higher  temperatures,  and  dissolves  in  water  or  dilute 
ferric  chloride,  forming  a  violet  solution  ;  hence  it  is  to  be  considered 
as  the  cause  of  the  violet  coloration  of  the  salicylic  acid-iron  reaction. 
The  compound  (II),  formed  by  the  action  of  sodium  salicylate  on 
ferric  chloride,  in  hot  concentrated  solution,  or  by  heating  the  acid  (I) 
with  salicylic  acid  at  155 — 160°  crystallises  from  ether-alcohol  in 
scarlet,  microscopic  prisms  containing  ether,  becomes  blackish-brown 
when  dried  at  100°,  decomposes  at  higher  temperatures,  and  is 
converted  into  the  acid  (I)  on  prolonged  shaking  with  water,  the 
conversion  being  accelerated  by  gentle  heating. 

Ferric  chloride  and  sodium  5-bromosalicylate  form,  in  the  same 
manner,  two  ferribromosalicylic  acids,  OH'^Q{Q^llfi^v)^,\^^0  and 
OH-Fe^O(C7ll403Br)9;  j9-hydroxybenzoic  acid,  on  the  other  hand,  is 
found  to  form  only  on^  yern-compound,  0]l'¥e{Q>jH.fi^<^,^2^' 

Hantzsch  and  Desch's  ferrisalicylic  acid  (Abstr.,  1902,  i,  708), 
prepared  from  ferric  chloride,  sodium  acetate,  and  salicylic  acid,  is 
considered  to  have  the  constitution  ^Q^{p]l)^ip>jE.fi^^,  and  to  be 
related,  therefore,  to  the  ferrisalicylic  acid  (1).  If  insufficient 
salicylic  acid  is  employed  in  its  preparation,  a  product, 

OH-FeO(C7H^03)8-C2H302, 
is  obtained. 

In    agreement   with    Hantzsch    and    Desch's    view,  tliat    in    such 
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compounds  the  ferric  atom  displaces  phenolic  hydrogen  atoms,  it  is 
found  that,  when  heated  with  alcohol,  ferrisalicylic  acid  (II)  forms  an 
ethyl  ester,  OH-Fe40(C^H503)8-C7H403Et  or 

Fe,(OH)3(C,HA)8-C7H403Et, 
which  points  to  the  presence  of  a  free  carboxyl  in  the  original 
compound.  A  similar  ethyl  ester,  OH'Fe40(C7H403Br)8'C7H303BrEt, 
is  obtained  from  the  second  ferribromosalicylic  acid.  Moreover,  a 
crystalline  /erW-compound,  YQ{Q*j^fi^^,  is  formed  by  the  action  of 
salicylaldehyde  and  10%  potassium  hydroxide  on  ferric  chloride  in 
concentrated  solution.  On  the  other  hand,  the  ferrisalicylic  acid  (II) 
is  of  complex  nature,  since  it  does  not  form  silver  salicylate  with 
silver  nitrate  in  alcoholic  solution,  a  reaction  which  takes  place 
directly  with  sodium  salicylate ;  the  salicylic  acid  in  the  complex  is 
considered  to  be  **  masked  "  in  the  same  manner  as  is  the  sulphuric 
acid  in  green  chromium  sulphate.  G.  Y. 

Methyl-carbonato-derivatives  of  Phenolcarboxylic  Acids  and 
their  Use  for  Synthetical  Operations.  Emil  Fischer  {Ber.,  1908, 
41,  2875 — 2891). — Chlorides  of  phenolcarboxylic  acids  cannot  be 
prepared  by  ordinary  methods,  as  the  chlorides  of  phosphorus  attack 
both  carbonyl  and  hydroxyl,  and  yield  products  containing  phosphorus. 
When,  however,  by  means  of  methyl  chlorocarboxylate,  the  phenol 
group  is  first  converted  into  a  methyl-carbonato-compound,  a  normal  acid 
chloride  results,  which  is  available  for  manifold  synthetical  purposes. 
On  hydrolysis  of  the  new  products  with  cold  alkali  hydroxide,  the 
original  phenolic  group  is  regenerated  (compare  this  vol.,  i,  544). 

^- Methyl -carhonatohenzoic  acid,  COgMe'O'CgH^'COgH,  is  obtained 
almost  quantitatively  from  />-hydroxy  benzoic  acid  and  methyl 
chlorocarbonate.  It  crystallises  in  colourless,  short  needles,  m.  p. 
179°  (corr.),  and  gives  no  coloration  with  ferric  chloride  or  with 
Millon's  reagent.  ^-Methyl-carhonatohenzoyl  chloride,  prepared  by 
the  action  of  phosphorus  pentachloride  on  the  above,  forms  colourless, 
long  needles,  m.  p.  82 — 83°  (corr.),  and  distils  without  decomposition 
by  10 — 15  mm. 

It  combines  with  glycine  ester  to  ethyl  ^-methyl- carlonatohenzoyl- 
glycine,  COgMe-O-CgH^-CO-NH-CHa-COgEt,  which  crystallises  in 
needles,  m.  p.  63°  (corr.),  and,  when  hydrolysed  with  sodium  hydroxide, 
yields  i^-hydroxyhippuric  acid,  OH'CgH^'CO'NH'CHg'COgH.  This 
separates  in  colourless,  thin,  glistening  prisms,  m.  p.  240°  (corr.),  to  a 
yellow  liquid,  and  subsequently  decomposes ;  it  gives  a  brown 
coloration  with  ferric  chloride,  and  is  coloured  red  by  Millon's  reagent. 
It  is,  perhaps,  identical  with  an  acid,  m.  p.  228°,  isolated  from 
pathological  urine. 

3  :  ^-Dimethyl-carhonatohenzoic  acid,  (C02Me'0)2CgIl3'C02H,  is  ob- 
tained in  colourless  needles,  m.  p.  165 — 166°.  3  :  i- Dimethyl -car  bonato- 
henzoyl  chloride  crystallises  in  bunches  of  needles,  m.  p.  118°  (corr.), 
which  sinter  2°  or  3°  lower. 

3:4: 5-Trimethyl-carbonatobenzoic  acid,  (C02Me'0)3*CgH2'C02H,  is 
obtained  by  the  interaction  of  gallic  acid  and  methyl  chlorocarbonate 
in  an  atmosphere  of  hydrogen  in  a  special  apparatus.  It  forms  colour- 
less, thin  prisms,  which  sinter  about  130°,  m.  p.  136 — 141°.    It  forms  a 
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crystalline,  colourless  hromoderivAtive  and  a  soluble  pyridine  salt, 
which  is  decomposed  by  excess  of  the  base  and  liberates  carbon 
dioxide.  It  is  completely  hydrolysed  by  acids,  alkaline  hydroxides,  or 
ammonia  to  gallic  acid  ;  the  methylcarbonato-group  is  eliminated  as 
methyl  carbamate  by  ammonia.  Cautious  partial  hydrolysis  in  an 
atmosphere  of  hydrogen  yields  hydroxy dimethylcarhonatohenzoic  acid, 
(C02Me-0)2-CQH2(OH)-CO^H.  This  has  m.  p.  160°  (corr.),  and  gives 
a  dark  green  coloration  with  ferric  chloride* 

3:4: 6-Trimethylcarhoriatohenzoic  acid  crystallises  in  colourless, 
glistening  plates,  m.  p.  96 — 97°  (corr.). 

3  'A  •.5-lVimethylcarbonaiohenzoyl  chloride  forms  long  needles,  m.  p.  86° 
(corr.)  to  a  clear  liquid;  it  reacts  with  dimethylaniline  and  also  with 
aniline,  forming  in  the  latter  case  trimethylcarbonatobenzoic  anilide^ 
which  crystallises  in  needles  pointed  at  both  ends,  m.  p.  175 — 176° 
(corr.)  to  a  clear  liquid,  ^-Trimethylcarhonatohenzoyloxyhenzoic 
acid,  (C02Me-0)3-CgH2-CO-0-CgH4'C02H,  is  obtained  as  an  oil,  which 
solidities  to  thin  prisms  aggregated  in  bunches,  m.  p.  165°  (corr.).  On 
hydrolysis,  for  which  purpose  the  crude  product  may  be  used  with 
advantage,  it  yields  ^-galloyloxyhenzoic  acid, 

C6H2(OH)3-CO-0-C6H4-C02H. 
This    is    obtained    as    a    sandy,    crystalline    powder,    consisting    of 
obliquely  cut  plates,   m.   p.    260°   (corr.,  decomp.).     It  gives   similar 
colorations  to  gallic  acid  with  ferric  chloride  or  potassium  cyanide. 

On  coupling  trimethylcarbonatobenzoyl  chloride  with  hydroxydi- 
methylcarbonatobenzoic  acid  in  alkaline  solution,  an  amorphous  mass 
was  obtained,  which  contained  much  pentamethylcarhonatohenzoyloxy- 
henzoic  acid,  and,  on  hydrolysis,  yielded  what  appeared  to  be  a 
mixture  of  gallic  acid  with  digallic  acid, 

C,H2(OH)3-CO-0-C,H2(OH)2-C02H  ; 
it  formed  short  prisms  or  needles,  m.  p.  275 — 280°  (decomp.). 

E.  F.  A. 


Nitration.  IV.  Nitration  of  ^-Acyl  Compounds  of  Aniline 
derived  from  Certain  Polybasic,  Aliphatic,  and  Aromatic 
Acids.  J.  Bishop  Tingle  and  F.  C.  Blanck  {J.  Amer.  Ghem.  Sac, 
1908,  30,  1587—1599.  Compare  this  vol.,  i,  778).— A  study  has 
been  made  of  the  nitration  of  anilides  of  various  di-  and  tri-basic 
acids,  the  experiments  being  carried  out  under  the  same  general 
conditions  as  those  described  previously. 

Oxanilic  acid  yields  the  ^-nitro-derivative,  both  on  direct  nitration 
and  also  on  nitration  in  presence  of  oxalic  acid.  Oxanilide  gives  the 
m-nitro-derivative  in«  presence  of  sulphuric  acid,  and  the  jo-dinitro- 
derivative  in  presence  of  acetic  acid.  Succinanilic  acid  yields  the 
m-nitro-derivative  in  presence  of  sulphuric  acid,  and  the  jt?-nitro- 
derivative  in  presence  of  oxalic  acid.  By  direct  nitration  of 
succinanil,  a  mixture  of  ortho-  and  para-derivatives  is  obtained,  but 
in  presence  of  sulphuric  or  oxalic  acid,  the  jt?-nitro- derivative  is 
formed.  On  direct  nitration,  succinanilide  yields  the  s-/>-dinitro- 
derivative,  and  tartranilide  gives  the  ^-nitro-derivative. 

Phthalanil,  both  on  direct  nitration  and  in  presence  of  oxalic  acid, 

VOL.  xciv.  i.  3  p 
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yields  the  jo-nitro-derivative.  Citranilide,  on  direct  nitration,  gives  a 
trinitro-derivative. 

The  experiments  so  far  carried  out  have  led  to  the  following 
generalisations.  Direct  nitration  yields  either  the  para-derivative  or 
a  mixture  of  ortho-  and  para-derivatives,  except  in  the  case  of 
benzanilide,  which  gives  some  meta-derivative.  Nitration  in  presence 
of  sulphuric  acid  gives  chiefly,  or  exclusively,  the  m-nitro-derivative. 
Oxalic  acid  does  not  affect  the  course  of  the  nitration,  and  this  is 
probably  due  to  its  small  solubility  in  nitric  acid. 

The  possible  modes  of  representing  the  disubstituted  benzenes  are 
discussed,  and  it  is  stated  that  the  authors'  results  are  fully  and 
satisfactorily  accounted  for  by  Barlow  and  Pope's  formula  for  benzene 
(Trans.,  1906,  89,  1697). 

A  discussion  is  also  given  of  the  mechanism  of  substitution,  and 
leads  to  the  conclusion  that  substitution  must  be  regarded  as 
essentially  an  additive  phenomenon  (compare  Armstrong,  Proc,  1891, 
7,  89).  E.  G. 

Homophthalic  Esters,  Oxymethylenehomophthalic  Esters, 
and  their  isoCoumarin  and  isoCarbostyril  Derivatives.  Walther 
DiECKMANN  and  WiLHELM  Meiser  {Bev.,  1908,  41,  3253—3269).— 
The  structural  analogy  existing  between  homophthalic  and  glut- 
aconic  acids  : 

CH.CO,H  f\cO,H 

CH-CHg-COgH  I^^CHg-COgH  ' 

suggested  an  investigation  into  the  properties  of  homophthalic  acid  with 
a  view  to  comparing  them  with  those  of  the  other  acid.  The  methylene 
group,  which  is  very  reactive  in  glutaconic  acid  (compare  Henrich, 
Abstr.,  1902,  i,  422),  is  markedly  less  reactive  in  the  aromatic  deriv- 
ative. Sodium  ethoxide  and  benzyl  bromide  are  without  action  on 
ethyl  homophthalate,  as  is  also  diazobenzene  chloride.  With  homo- 
phthalic anhydride,  however,  the  diazo-salt  forms  henzeneazohomo- 
phthalic  anhydride  [phthalonic  anhydride  phenylhydrazone], 


C6H4<(.^-^.^jjpjj)>CO, 


which  crystallises  from  benzene  in  long,  reddish-yellow  needles,  m.  p. 
199°.  It  is  hydrolysed  by  acids  or  alkalis  to  3-phenylphthalazone-l- 
carboxylic  acid.  This  marked  difference  between  the  acid  and  its 
anhydride  is  ascribed  to  the  formation  of  the  ring.  Ethyl  homo- 
phthalate yields  naphthalene  derivatives  on  condensation  with  sodium 
ethoxide  (compare  Pechmann,  Bauer,  and  Obermiller,  Abstr.,  1904,  i, 
692). 

A  comparison  of  the  hydroxymethylene  derivatives  of  the  two  acids 
shows  a  strong  resemblance  between  them  (compare  Pechmann,  Abstr., 
1893,  i,  401),  but  the  condensation  proceeds  more  easily  with  the 
benzene  compound.     Ethyl  hydroxymethylenehomophthalate, 

C02EfCftH4-C(:CH-OH)-C02Et, 
obtained  in  good  yield  from  ethyl  formate,  ethyl  homophthalate,  and 
sodium  as  a  colourless,  viscid  oil,  is  converted  by  heating  at  100°  in 

two  hours  into  ethyl  i^ocoumarin-i-carhoxylatey  CgH^^Q/gQ  -g  x^CH, 
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which  crystallises  in  colourless  needles  from  alcohol,  m.  p.  67 — 68°. 
Methyl-alcoholic  potassium  hydroxide  hydrolyses  it  to  formic  and 
homophthalic  acids.  The  corresponding  methyl  ester,  CuHgO^,  forms 
colourless  needles,  m.  p.  97°.  isoCoumarinA-carboxylic  acid,  C^oHgO^, 
obtained  by  warming  the  ester  with  concentrated  hydrochloric  acid, 
forms  slender  needles,  m.  p.  244°,  and  yields  isocoumarin  on  heating 
with  50%  sulphuric  acid.  This  acid  is  similar  to  the  corresponding 
3-carboxylic  acid  (Bamberger  and  Frew,  Abstr.,  1894,  i,  192),  but  its 
ready  conversion  into  formic  and  homophthalic  acids  by  alkali  is  in 
marked  contrast  with  the  isomeric  acid. 

Bthyl  isocarbostyrilA-carboxylate,    ^e^^'^ri/ntQ  -pf-x^^H,    prepared 

either  from  ethyl  hydroxymethylenehomophthalate  or  from  ethyl 
isocoumarincarboxylate  by  the  action  of  ammonia,  crystallises  in 
colourless,  slender  needles,  m.  p.  227°.  By  shaking  *socoumarin- 
4-carboxylic  acid  with  ammonia  and  acidifying,  isocarbostyril-4:- 
carboxylic  acid,  CjoH^OgN,  is  obtained  as  needles  from  glacial  acetic 
acid,  m.  p.  290°  (decomp.).  If,  however,  the  ammonia  is  warmed, 
isocarbostyril  is  precipitated.    Ethyl  2-methylisocarbostyrilA-carboxylatej 

CgH4<^^,^Q  -g,  v^CH,  obtained  from  methylamine,  crystallises  from 

methyl  alcohol  in  glistening  needles,  m.  p.  98°.  The  corresponding 
acid,  CuHgOgN",  forms  small  needles,  m.  p.  262°. 

Aniline  and  ethyl  hydroxymethylenehomophthalate  form  ethyl 
anilinomethylenehomophthalate, 

C02Et-CgH4-C(:CH-NHPh)-C02Et, 
which  crystallises  in  needles,  m.  p.  102*5°.     By  heating  them  together 
for  a  long  time,  ethyl  2-phenyl\^ocarbo8tyril-i-carboxylate, 

S^4^c(C02Etr  ^^' 
is   produced;    it    forms    crystals,    m.    p.    118°.       The    parent    acid, 
CjgHjjOgN,  forms  microscopic  needles,  m.  p.  267°. 

Experiments  were  carried  out  in  the  hope  that  stereoisomerides  of 
hydroxymethylenehomophthalic  ester  would  exist,  but  only  with 
partial  success.  By  the  action  of  m-nitrobenzoyl  chloride  on  the 
sodium  salt  of  methyl  hydroxymethylenehomophthalate,  two  isomeric 
m-nitrobenzoates  were  obtained.  The  a-compound,  C^gH^rfi^'N,  obtained 
when  the  dry  sodium  salt  in  ether  is  treated  with  m-nitrobenzoyl 
chloride,  crystallises  from  methyl  alcohol  in  prisms,  m.  p.  139°.  The 
^-compound,  formed  when  the  aqueous  solution  is  treated  with  the 
chloride,  crystallises  in  slender  needles,  m.  p.  98°,  but  experiments  to 
transform  the  one  isomeride  into  the  other  were  without  the  desired 
result.  • 

When  ethyl  hydroxymethylenehomophthalate  is  coupled  with  diazo- 
benzene  chloride,  ring  formation  takes  place,  ethyl  3-phenylphthalazone- 

l-carboxylate,  CgH4<Cp,p^  ^  x^N,  being  produced,  which  forms  prisms, 

m.  p.  115°.  ^  W.  R. 

Methylenedioxyhydratropic  Acid.  Tiffeneau's  Migration 
of  the  Phenyl  Group.  Paul  Hoering  {Ber.,  1908,  41,  3081—3084. 
Compare  this  vol.,  i,  497). — From  the  investigations  of  Tiffeneau,  it 

3^2 
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was  to  be  expected  that  derivatives  of  hydratropic  acid  could  be 
prepared  from  a-ethoxy-a-phenylethylene,  a-ethoxyanethole,  and 
a-ethoxyisosafrole  by  acting  on  them  with  mercuric  oxide  and  iodine 
in  alcoholic  solution  and  treating  the  ethoxyiodohydrins  so  formed 
with  alcoholic  potassium  hydroxide.  The  experiments  carried  out 
with  the  first  two  substances  were  unsuccessful,  but  methylenedioxy- 
hydratropic  acid  was  prepared  from  wosafrole. 

a-Methoxyisosafrole  is  converted  by  mercuric  oxide  and  iodine  in 
methyl  alcohol  into  the  iodohydrin,  CH2l02lCgH3'C(OMe)2'CHMeI, 
which,  however,  could  not  be  isolated,  since  it  readily  parts  with 
iodine.  The  iodohydrin  is  converted  by  an  alcoholic  solution  of 
potassium  hydroxide  into  methylenedioxyhydratropic  acid,  O^qIIjoO^, 
m.  p.  78*5 — 79°,  identical  with  the  acid  obtained  by  Bougault  from 
methylenedioxyhydratropaldehyde  (Abstr.,  1900,  i,  495).  a-Ebhoxy- 
isosafrole,  when  similarly  treated,  yields  the  same  acid.       W.  H.  G. 

Nitration  of  Opianic  Esters  and  Derivatives  of  Nitro- 
opianic  Acid.  Rudolf  Wegscheider,  Noe  L.  Mijller,  and  Eduard 
Chiari  (Monatsk,  1908,  29,  713— 747).— Whilst  »/r-methyl  nitro- 
opianate,  which  is  remarkable  in  having  a  m.  p.  (181*5 — 182'5°; 
Abstr.,  1904,  i,  59)  higher  than  that  of  the  corresponding  acid,  is 
readily  prepared,  the  methyl  ester  is  formed  only  with  difficulty,  and 
only  one  ethyl  ester,  of  uncertain  constitution,  has  as  yet  been 
obtained.  It  was  therefore  of  interest  to  study  the  formation  of 
nitro-opianates  by  the  nitration  of  the  esters  of  opianic  acid  by  means 
of  various  nitrating  agents.  It  is  found  that  »/^-methyl  nitro-opianate 
is  obtained  by  nitration  of  either  methyl  opianate,  the  normal  ester 
undergoing  transformation  during  the  reaction.  Since  the  nitration 
of  i/^-ethyl  opianate  leads  similarly  to  the  formation  of  the  known 
ethyl  nitro-opianate,  this  is  probably  the  i/^-ester. 

The  action  of  acetyl  nitrate  on  »/^-methyl  opianate  leads  directly  to 
the  formation  of  j/^-methyl  nitro-opianate,  but  on  methyl  opianate, 
to  that  of  a  diacetate,  N02-C6H(OMe)2(C02Me)-CH(OAc)2,  which 
separates  from  benzene  in  crystals,  m.  p.  159 — 160°,  yields  nitro- 
opianic  acid  on  hydrolysis,  is  stable  towards  boiling  methyl  alcohol, 
and  is  hydrolysed  only  slowly  by  boiling  water  or  hot  OliV  potassium 
hydroxide ;  when  heated  with  sodium  methoxide  or  with  hydrogen 
chloride  in  methyl-alcoholic  solution,  it  is  converted  into  j/r-methyl 
nitro-opianate,  and,  on  treatment  with  concentrated  aqueous  ammonia, 
yields  nitro-opianamide.  These  properties  show  that  the  diacetate 
cannot  have  the  alternative  constitution  : 

]Sr02-C6H(OMe)2[CH(OMe)-OAc]-C02Ac. 

The  diacetate,  Cj^.K^qO-^qN ,  formed  by  the  action  of  acetyl  nitrate, 
or  of  nitric  acid  and  acetic  anhydride  in  glacial  acetic  acid  solution,  on 
ethyl  opianate,  crystallises  in  colourless  plates,  m.  p.  100 — 101°,  and 
has  properties  resembling  those  of  the  preceding  diacetate.  When 
treated  with  methyl  alcohol,  the  crude  product  from  the  action  of 
acetyl  nitrate  on  ethyl  opianate  is  converted  into  j/r-methyl  nitro- 
opianate. 

Energetic  nitration  of  the  normal  opianates  by  means  of  fuming 
nitric  acid  alone  or  in  concentrated  sulphuric  acid  solution  leads  to  the 
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formation  of  4  : 5(or  5  : 6)-dinitro-2  ;  3-dimethoxybenzoates  (Weg- 
scheider  and  Strauch,  this  vol.,  i,  794).  Ethyl  dinitro-2  :  3-dimethoxy- 
henzoate,  Cj^H^gOgNg,  crystallises  from  alcohol  in  white  needles,  m.  p. 
83-5— 84-5°,  and,  on  hydrolysis,  yields  an  acid,  m.  p.  176—179°. 

Nitro-opianic  acid  is  now  found  to  have  the  m.  p.  169 — 170°  (corr.). 
The  sodium  salt,  C^oH807NNa,4H20,  loses  4H2O  at  100°.  The 
anhydride,  CgoH^gO^gNg?  is  formed  together  with  the  two  methyl  esters 
by  the  action  of  diazomethane  on  nitro-opianic  acid  ;  it  separates  from 
glacial  acetic  acid  in  crystals,  m.  p.  231 — 233°.  The  action  of 
concentrated  aqueous  ammonia  on  nitro-opianic  acid  at  the  laboratory 
temperature  leads  to  the  formation  of  a  product,  decomp.  320°,  which 

is  probably  the  imide,  C0<^^^!2l^C:C<^Jf^^^^C0,    and 

may  be  identical  with  the  substance  described  by  Bistrzycki  and  Fink 
(Abstr.,  1898,  i,  427)  as  bisnitro-m-opindolone.  G.  Y. 

Constitution  of  Tannin.  N.  Maximilian  Nierenstein  (Ber.y 
1908,  41,  3015—3019.  Compare  Abstr.,  1905,  914;  1907,  i,  331; 
this  vol.,  i,  90). — When  an  aqueous  solution  of  tannin  is  boiled  with 
hydrogen  peroxide,  both  ellagic  acid  and  pentahydroxydipJienylmethyl- 

y       7.        .7/7  .7x  C.H(OH)o-CO 

olide-car  boxy  Lie   acid   {iuteo-acid),  A  -rT/rvTT\    A    >  ^^6   lormed. 

OUgii  •  Ogrl((Jxi)2  * '-' 
The  latter  is  deposited,  when  the  mother  liquor  from  the  ellagic  acid  is 
concentrated,  as  reddish-brown  needles,  which  can  be  crystallised  from 
pyridine  and  acetic  acid.  It  turns  brown  at  305°,  and  decomposes  at 
338 — 342°.  It  dissolves  in  alkali  hydroxide  or  hydrogen  carbonate 
solutions,  and  also  in  concentrated  sulphuric  acid,  and,  when  warmed 
with  10%  sodium  carbonate  solution,  yields  its  anhydride,  ellagic 
acid. 

The  carboxyl  group  is  eliminated  when  a  pyridine  solution  of  the 
Iuteo-acid  is  mixed  with  concentrated  hydriodic  acid  and  exposed 
to  daylight  for  five  days,  pentahydroxydiphenylmethylolide  being 
obtained. 

Ellagic  acid  can  be  obtained  by  oxidising  tetra-acetyldigallide  with 
hydrogen  peroxide,  the  reaction  consisting  in  the  elimination  of  two 
atoms   of    hydrogen   and   the    union    of    the    two    benzene    nuclei'. 

Tetra-acetyldigallide,      C)gH2(0  Ac)2<Cq.  pQ^CgH2(0  Ac)2,      crystallises 

from   alcohol   and   acetic   acid   in   needles,   m.   p.    130 — 132°. 

J.  J.  S. 

Halogen  Amino-^-cids  :  3 : 5-Dibromophenylalanine.  Henry 
L.  Wheeler  and  Samuel  H.  Clapp  {Amer.  Chem,  J.,  1908,  40, 
337 — 348). — ^The  authors  propose  to  study  the  halogen  derivatives 
of  phenylalanine  with  the  view  of  deciding  the  question  of  the 
position  of  halogens  in  proteins,  and  in  the  present  paper  the 
preparation  of  the  3  :  5-dibromo-derivatives  is  described. 

3 : 5-Dibromobenzyl  bromide,  OgHgBrg'CHgBr,  prepared  by  adding 
bromine  to  3  : 5-dibroQiotoluene  at  170 — 180°,  crystallises  in  prisms 
or  long,  felted  needles,  m.  p.  95—96°,  b.  p.  173°/19  mm.  and  169°/15  mm. 
It    attacks    the    eyes    violently.     When    heated    with    ethyl-sodio- 
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phthaliminomalonate    (compare   Sorensen,    Abstr.,    1903,    i,    833),   it 
yields  ethyl  phthalimino-3  :  b-dibromobenzylmalonaiSf 

C«H4:(CO)2:N.C(C02Et)2-CH2-C,H3Br2, 
which   forms   aggregates   of   prisms    and   plates,    m.    p.    144 — 145°, 
and   is    hydrolysed    by   aqueous   sodium   hydroxide   to    phthalamino- 
3  :  b-dibromohenzylmalonic  acid, 

C02H-C6H4-CO-NH-C(C02H)2-CH2-C6H3Br2. 
This  forms  snow-white,  prismatic  crystals,  which  lose  carbon  dioxide 
at    110°,    or   on  boiling  with  water,  with  the  production  of  phthal' 
amino-S  :  5-dibromobenzylacetic  acid, 

C02H-C6H,-CO-]SrH-CH(C02H)-CH2-C6H3Br2, 
crystallising  in  clusters  of  minute  prisms,  m.  p.  174°  (decomp.). 

When  boiled  with  20%  hydrochloric  acid,  this  substance  is  resolved 
into  phthalic  acid  and  92%  of  the  theoretical  quantity  of  3  : 6-di- 
bromoplienylalanine,  C02H*CH(NH2)*CH2*CgH3Br2;  this  dissolves  in 
about  125  parts  of  water  at  100°,  and  crystallises  in  long,  hairy 
needles,  m.  p.  233 — 234°  (decomp.).  The  aqueous  solution  tastes 
sweet  and  astringent.  The  substance  is  unchanged  when  heated 
with  hydrochloric  acid  (D  1*19)  in  a  sealed  tube,  but  boiling  aqueou.« 
barium  hydroxide  removes  about  11%  of  the  bromine.  The  hydro- 
chloride, clusters  of  long  prisms,  changes  on  boiling  with  concen- 
trated hydrochloric  acid  into  stout  prisms  of  a  different  habit, 
m.  p.  254°  (decomp.);  the  barium  (3H2O),  silver,  and  copper  (IJHgO) 
salts  are  described;  the  ethyl  ester  is  a  viscid  oil,  b.  p. 
234 — 237°/24  mm.,  which  forms  a  picrate,  large,  irregular  prisms, 
m.  p.  181 — 182°,  and  a  hydrochloride,  needle-like  prisms,  m.  p. 
186—187°. 

The  interaction  of  3 :5-dibromobenzyl  bromide  and  ethyl sodiomalonate 
leads  to  the  formation  of  ethyl  di-3  :  5-dibromobenzylmalonate, 

C(CH2-C,H3Br2)2(C02Et)2, 
crystallising  in  needle-like  prisms,  m.  p.  99°. 

3:5-  Dibromobenzylphthalimide,  CgH4l(CO)2lN*CH2*CgH3Br2,  is 
formed  by  heating  potassium  phthalimide  and  3  : 5-dibromobenzyl 
bromide  to  140°.     It  crystallises  in  colourless  prisms,  m.  p.  185°. 

J.  C.  C. 

Glycyrrhizic  Acid.  Alexander  Tschirch  and  S.  Gauchmann  (Arch. 
Fharm.,  1908,  246,  545 — 558). — The  paper  discusses(l)  the  distribution 
of  glycyrrhizic  acid  in  the  vegetable  kingdom  ;  (2)  the  best  methods  of 
preparing  the  acid  from  Russian  liquorice  root  or  the  "  glycyrrhizinium 
ammoniacale"  of  commerce,  and  (3)  the  nature  of  the  hydrolytic 
products  of  the  acid.  It  was  shown  previously  that  on  hydrolysis  by 
boiling  dilute  sulphuric  acid,  glycyrrhizic  acid  yields  glycyrrhetic 
and  probably  glycuronic  acids  (Tschirch  and  Cederberg,  Abstr.,  1907,  i, 
545).  Larger  quantities  of  the  hydrolytic  products  have  now  been 
prepared,  and  exhaustive  examination  shows  that  the  second  product 
is  undoubtedly  glycuronic  acid. 

Glycyrrhetic  acid,  C^^H^fi^,  contains  one  ethylene  linking, 
possesses  neither  methoxyl  nor  ethoxyl  groups,  furnishes  a  crystalline 
hydrocarbon  (1  naphthalene)  on  distillation  with  zinc  dust,  an  aromatic 
oily  product  when   distilled  with   soda-lime,   and,  on  oxidation  with 
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permanganate,   oxalic  and  picric  acids.     With  nitric  acid,  no  nitro- 
compound is  formed,  but  only  oxalic  and  picric  acids.  T.  A.  H. 

Resoflavin.     V.     Lactone  Dyes.     Josef  Herzig  and  S.  Epstein 

{Monatsh.j    1908,    29,   661 — 675). — In   the    constitution   ascribed   to 

resoflavin   by  Herzig  and  Tscherne  (this  vol.,  i,  547)  there  remains 

doubtful  whether  one  of  the  hydroxy  Is  occupies  the  position  2  or  4. 

rir\,(\  The  analogy  of  the  formation  of  resoflavin 

/  \  from  3  :5-dihydroxy  benzoic  acid  with  that 

ryaX     \ /     ^OTT       ^^  flavellagic  acid  from  gallic  acid  makes 

\ /  \ /  it  probable  that  the  hydroxyl  in  question 

\r),nr\/    ^^E  occupies    position    4,    resoflavin    having 

therefore  the  annexed  constitution. 
The  behaviour  of  resoflavin  when  fused  with  potassium  hydroxide  is 
now  found  to  be  in  agreement  with  this  view  of  its  constitution. 
Barth  and  Goldschmiedt  (Abstr.,  1879,  930)  showed  that  ellagic  acid, 
on  fusion  with  potassium  hydroxide,  yields  hexahydroxydiphenyl, 
pentahydroxydiphenylmethylolide  (Graebe,  Abstr.,  1903,  i,  262 ; 
Perkin  and  Nierenstein,  Trans.,  1905,  87,  1412)  being  formed 
intermediately.  Resoflavin,  on  the  other  hand,  when  treated  in  the 
same  manner,  yields  3  :  5-dihydroxybenzoic  acid,  m.  p.  237 — 240° 
(232—233° :  Bbttinger,  this  Journ.,  1875,  567) ;  the  methyl  ester, 
m.  p.  163—165°  (60°  :  Meyer,  Abstr.,  1901,  i,  628).  3  :  5-Dimethoxy- 
benzoic  acid,  m.  p.  185—186°  (175—176° :  Tiemann  and  Streng, 
Abstr.,  1882,  51);  the  methyl  ester,  m.  p.  42-44°  (81°:  Meyer, 
Abstr.,  1888,  148). 

As    ellagic    acid,    which   contains   two    pyrogallol    groups,    yields 
rir\,r\  hexahydroxydiphcnyl,    and,  as   the    re- 

\    OH  sorcinol  nucleus  is  more  stable  than  the 

^Tx/     \ /      \oTT       pyrogallol  nucleus  towards  fused  alkalis, 

a  substance  having  the  annexed 
constitution  must  under  the  same 
conditions  yield  pentahydroxydiphenyl. 
The  degradation  of  resoflavin  to  3  : 5-dihydroxybenzoic  acid  must  be 
explained,  therefore,  by  the  presence  of  a  resorcinol  and  a  hydroxy- 
quinol  grouping,  the  latter  being  more  unstable  towards  the  fused 
alkali  than  the  carboxyl  attached  to  the  resorcinol  portion  of  the 
complex. 

When  heated  on  the  water-bath  with  alcoholic  sulphuric  acid,  the 
ether  ester  of  resoflavin  yields  a  white  substance,  which,  on  treatment 
with  diazomethane,  forms  trimethylresoflavin,  and  hence  is  the 
hydrolysis  product  of  this  ether.     The  ether  acid, 

•  Ci,H3(OMe),(C02H)2, 
and  trimethylresoflavin  must  be  formed  intermediately.  In  agreement 
with  this,  methyl  2  :  3  :  4  :  4' :  5' :  6'-hexamethoxydiphenyl-6  :  2'-carb- 
oxylate  (Herzig  and  Pollak,  this  vol.,  i,  546),  when  treated  with 
alcoholic  sulphuric  acid  in  the  same  manner,  yields  a  yellow, 
crystalline  substance,  m.  p.  above  300°,  which  contains  a  slightly 
smaller  percentage  of  methoxyl  than  tetramethylellagic  acid, 
into    which    it    is    converted   by    the    action    of    diazomethane. 

G.  Y. 
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Nature  and  Constitution  of  Rhizocholic  Acid.  Hugo 
ScHEOTTER  and  KiCHARD  Weitzenbock  (Monatsh.,  1908,  29,  749 — 751). 
— It  is  now  found  that  the  acid  obtained  by  the  successive  action  of 
sulphuric  and  nitric  acids  on  cholesterol,  cholic  acid,  camphor,  or 
turpentine  oil,  and  previously  termed  rhizocholic  acid  (this  vol.,  i, 
532,  636),  is  benzenepentacarboxylic  acid.  When  heated  it  sublimes, 
losing  carbon  dioxide  and  forming  pyromellitic  anhydride.  It  is  con-, 
sidered  that  the  pentacarboxylic  acid  is  a  secondary  product,  formed  by 
oxidation  of  primarily  liberated  carbon.  Its  formation,  therefore, 
cannot  be  looked  upon  as  evidence  of  any  relationship  between 
cholesterol  and  cholic  acid,  on  the  one  hand,  and  the  terpenes,  on  the 
other.  G.  Y. 


Action  of  Hydrogen  Persulphide  on  Organic  Compounds. 
Heineich  Brunner  and  V.  Vuilleumier  (Chem.  Zentr.,  1908,  ii,  588; 
from  Schweiz.  Woch.  Chem.  Pharm.,  1908,  46,  436— 438).— The  authors 
have  obtained  the  following  substances  by  adding  hydrogen  persulphide 
to  a  solution  of  the  organic  compound  in  carbon  disulphide,  chloroform, 
or  benzene.  From  henzaldehyde,  long,  colourless,  prismatic  crystals  of 
the  composition  (Ph'COH)2,H2S3,  which  decompose  at  28°  into  sulphur, 
hydrogen  sulphide,  and  henzaldehyde.  Anisaldehyde,  similar  crystals 
of  the  composition  (OMe'CgH^' 0011)2,11283,  decomposing  at  18°. 
Ginnamaldehyde  gives  a  solid,  non-crystallisable  product,  09HgO,H2S^. 
Benzoquinone,  a  violet  powder  of  the  composition  (0^11402)4,11285, 
which  is  possibly  a  mixture  of  (OgH402)2,H2^2  ^^^  (^6-'^A^2>^2^3* 
Piper idine  in  chloroform  gives  a  red  solution  with  sulphur,  which,  on 
addition  of  carbon  disulphide,  yields  OgHuN'OS'S-NHOgHjj.  Many 
aldehydes  and  ketones  simply  cause  the  precipitation  of  white,  prism- 
atic sulphur.  The  compounds  obtained  with  strychnine  and  brucine 
were  found  to  be  identical  with  those  described  by  Hoffmann  and 
Schmidt  (Abstr.,  1877,  ii,  789,  906).  J.  V.  E. 


Molecular  Rearrangement  of  iV^-Benzylaldoxime.  Mitsuru 
KuHARA  {J.  Coll.  Sci.  Tokyo,  1908,  25,  xviii,  1—4).— The  author  has 
succeeded  in  isolating  benzoylbenzylamine  iminochloride  (compare 
Pechmann  and  Heinze,  Abstr.,  1897,  i,  515)  as  an  intermediate 
product  of  the  rearrangement  of  i\^-benzylbenzaldoxime  by  the  action 
of  phosphorus  pentachloride,  and  in  converting  the  iminochloride  into 
benzylbenzamide  by  the  action  of  water.  The  transformation  of 
iV^-benzylbenzaldoxime  into  benzylbenzamide  under  the  influence  of 
phosphorus  pentachloride,  therefore,  probably  takes  place  through  the 
following  stages ; 
CH2Ph.N~^  PCiJCH2Ph-N01    iHciCHgPh.N    ^H,oCH2Ph-NH 

ph-CH     — >L     Ph-CHoiJ— ^       Ph-cor^       Ph-co' 

Kuhara  and  Kainosho  (Abstr.,  1907,  i,  1027)  have  shown  that 
phenylbenzainide  is  formed  by  the  action  of  acetic  acid  on  chloro- 
benzylideneaniliiie.  ,It  is  therefore  probable  that  the  rearrangement  of 
^-benzylbenzaldoxime  by  the  action  of  acetyl  chloride  takes  place 
thus : 
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^^•?^^0    AcCl    r          Ph-CHCl  -1    _Me.C0,H 

CH^Ph-N         -- ^     CH^Ph-NH^^^^^^*- 

W.  H.  G. 

)8-/)-Methoxyphenylpropaldehyde  obtained  from  the  Isomeric 
a-jo-Methoxyphenylpropylene-a^-glycols  [a-p-Methoxyphenyl- 
propane-ay8-diols].  Luigi  Balbiano  (Atti  R.  Accad.  Lincei,  1908, 
[v],  17,  ii,  259 — 269). — According  to  TifEeneau  and  Daufresne  (Abstr., 

1907,  i,  701),  the  /^-modification  of  a-j9-methoxyphenylpropylene-a)8- 
glycol  (compare  Balbiano,  Abstr.,  1907,  i,  522)  yields  j^-methoxyphenyl- 
acetone  when  dehydrated  by  means  of  20%  sulphuric  acid.  The  author 
shows,  however,  that  the  compound  is  not  a  ketone,  but  ^-jo-methoxy- 
phenylpropaldehyde,  which  is  also  obtained  by  dehydrating  the  isomeric 
a-  and  j8-glycols  by  means  of  zinc  chloride  (compare  Balbiano  and 
Paolini,  Abstr.,  1906,  i,  186).  When  either  method  of  dehydrating 
the  glycol  is  used,  this  aldehyde  is  accompanied  by  a  small  quantity  of 

sidimeric  iorm,  OMe-CeH4-CH<^^^2^^>CH-C6H4-OMe(?),  which 

crystallises  from  alcohol  in  microscopic  prisms,  m.  p.  181 — 182°  has 
the  normal  molecular  weight  in  freezing  benzene,  and  exhibits  no 
aldehydic  properties.  When  treated  with  benzenesulphonylhydroxamic 
acid,  the  a-  or  /8-form  of  )8-jt5-methoxyphenylpropaldehyde  yields  a 
small  amount  of  the  corresponding  hydroxamic  acid,  which  was 
separated  as  copper  salt,  CioH^jO^NCu ;  when  dissolved  in  dilute 
hydrochloric  acid,  this  salt  gives  an  intense  violet  coloration  with 
ferric  chloride,  whilst,  on  hydrolysis,  it  yields  anisic  acid  and  a  small 
quantity  of  a  substance,  CgH^O^N,  crystallising  in  shining  laminae, 
m.  p.  about  150°.  T.  H.  P. 

Constituents  of  Ethereal  Oils.  Homopiperonal  and  its 
Derivatives.     Friedrich  W.  Semmler  and  Konrad  Bartelt  {Ber., 

1908,  41,  2751 — 2753). — To  distinguish  between  the  aromatic  con- 
stituents of  ethereal  oils  containing  an  allyl  or  a  propenyl  group  in  the 
side-chain,  the  authors  oxidise  the  substance  with  ozone,  whereby 
rupture  at  the  double  linking  occurs,  with  the  formation  of  an  alde- 
hyde if  a  propenyl  group  is  present,  whilst  the  corresponding  homo- 
derivative  is  obtained  if  an  allyl  group  is  present : 

B-CHICHMe  — >  R-CHO  j  B-CHg-CHICHg  — >  R-CHg-CHO. 
Homopiperonal  (annexed  constitution),  m.  p.  69°,  b.  p.   143 — 144°/ 
10  mm.,D2o  1*295,  n^  1*57117,  is  obtained 


CHO'CHgi  |-^^PH  ^y  passing  ozone  through  a  solution  of 
I  J-O'^^  2  safrole  in  benzene  mixed  with  a  small 
^^  quantity  of   water,  distilling   the   product 

in  steam  to  remove  benzene  and  unchanged  safrole,  and  extracting  the 
non-volatile  aldehyde  with  ether.  "The  semicarbazone,  m.  p.  189°,  oxime, 
m.  p.  124—125°,  b.  p.  180— 181°/10  mm.,  and  nitrile,  b.  p.  153—156°/ 
10  mm.,  D20  1-231,  w^  1*53698,  are  described.  Hydrolysis  of  the  last  by 
10%  alcoholic  potassium  hydroxide  yields  homopiperonylic  acid,  CgHgO^, 
m.  p.  127°,  the  methyl  ester  of  which  has  b.   p.  153 — 155°/10  mm., 
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D20  1"246,  rij)  1'534,  and  is  converted  by  sodium  and  absolute  alcohol 
into  homopiperonyl  alcohol,  CgHj^Og,  b,  p.  156°/10  mm.,  Wd  1  54780. 
By  reduction,  the  nitrile  yields  the  amine,  CgHj^OgN,  b.  p.  146 — 148°/ 
10  mm.,  D20  1-225,  n^  1*5620,  of  which  the  picrate  has  m.  p.  160° 
(decomp.).  C.  S. 

Quinone  Formation.  Raymond  Yidal  {Chem.  Zentr.,  1908,  ii, 
240;  from  Mon.  Sci.,  1908,  [iv],  22,  i,  368— 372).— Quinone  form- 
ation is  considered  as  supporting  the  views  expressed  (Abstr.,  1907,  i, 
1020)  on  the  nature  of  the  benzene  ring.  J.  V.  E. 

Action  of  Piperidine  on  Z-Pinene  Chloroxime.  P.  G.  Golubefp 
(/.  Russ.  Phys.  Ghem.  Soc,  1908,  40,  1015— 1018).— The  action 
of  piperidine  on  the  chloroxime  of  ^-pinene  isolated  from  the  ethereal 
oil  of  the  Siberian  fir  proceeds  in  two  directions  :  (1)  CioHjg'N001  + 
C5Hi^N  =  HCl  +  CioHigNO*C5H^QN,  yielding  a  compound  identical 
with  that  given  by  c?-pinene  from  American  turpentine  ; 

(2)    CioHi6'NOCl  +  O5H11N  =  HCl  +  C5H11N  +  CipHigON,  ^ 
yielding  the  nitrosopinene  obtained  by  the  action  of  diethylamine  on 
c?-pinene  chloroxime.  T.  H.  P. 

Essential  Oil  of  French  Parsley  and  the  Contained  Ether, 
2:3:4: 5-Tetramethoxy-l-allylbenzene.  Hermann  Thoms  (Ber.y 
1908,  41,  2753—2761.  Compare  Abstr.,  1904,  i,  47).— Experiments 
are  in  progress  to  ascertain  whether  the  climate,  the  conditions  of 
cultivation,  or  the  degree  of  ripeness  of  the  seeds,  accounts  for  the  fact 
that  the  essential  oil  of  French  parsley  contains  a  large  quantity  of 
myristicin  and  a  small  amount  of  apiole,  whilst  the  oil  from  German 
parsley  is  rich  in  the  latter. 

A  large  quantity  of  the  oil  of  French  parsley  has  been  freed  from 
phenols  and  acids,  and  the  resulting  liquid  separated  into  two  fractions, 
b.  p.  160— 165°/15  mm.  and  165— 170°/15  mm.  The  presence  of 
myristicin  in  both  is  proved  by  the  formation  of  dibromomyristicin 
dibromide  (Abstr.,  1904,  i,  47),  but  a  Zeisel  estimation  indicates  the 
presence  of  a  substance  richer  in  methoxyl  groups.  This  substance, 
ultimately  isolated  by  the  aid  of  solid  carbon  dioxide,  has  been  proved 
to  be  2  lii :  4::  Q-tetramethoxy-l-allylbenzene,  m.  p.  25°,  D^**  1*087, 
Wd  1 '5 1462.  The  presence  of  the  allyl  group  is  indicated  by  the  dis- 
persion and  the  molecular  refraction,  and  by  the  formation  of  a  red 
coloration  with  phloroglucinol  and  hydrochloric  acid  (compare  Robert, 
Zeitsch.  anal.  Ghem.,  1908,  47,  711),  The  positions  of  the  methoxyl 
groups  are  determined  by  oxidation  with  potassium  permanganate, 
whereby  2:3:4:  5-tetramethoxyhenzoic  acid,  m.  p.  87°,  is  obtained, 
and  also  by  successive  treatment  with  alcoholic  potassium  hydroxide 
(which  changes  the  allyl  to  a  propenyl  group),  reduction  with  sodium 
and  alcohol,  and  nitration  of  the  product,  resulting  in  the  formation  of 
4-nitro-2  :  3  :  r)-trimethoxy-l-propylbenzene  (Abstr.,  1903,  i,  558).  By 
nitration,  the  methoxyl  group  in  position  4  has  been  replaced  by  a 
nitro-group  (compare  Thoms  and  Herzog,  Abstr.,  1903,  i,  415). 
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The  same  operations  on  the  above-mentioned  fractions  yield  the 
same  compounds,  as  also  does  the  oil  from  French  parsley  seeds  grown 
in  Dahlem.  C.  S. 

Ethereal  Oil  from  Salvia  sclarea.  Roure-Bertrand  Fils 
(Chem.  Zentr.y  1908,  ii,  323;  from  Wias.  ind.  Ber.  Roure-B&rtrand 
Fils,  1908,  [ii],  7,  10— 11).— The  oil  distilled  in  1904  (CAem.  Zentr., 
1906,  ii,  535)  has  been  saponified,  and  ^-linalool  is  found  to  be  the 
chief  constituent,  together  with  some  resinous  substances  which 
render  it  insoluble  in  96%  alcohol,  acetone,  methyl  alcohol,  <fec. 

J.  V.  E. 

Resin  of  Antiaris  toxicaria.  Adolph  Windaus  and  A.  Welsch 
{Arch.  Pharm.,  1908,  246,  504—508.  Compare  de  Yrij  and  Ludwig, 
Sitz.  Wien.  Akad.,  1868,  57,  56,  and  Kiliani,  Abstr.,  1897,  i,  91).— The 
portion  of  the  latex  of  Antiaris  toxicaria  soluble  in  light  petroleum 
is  composed  principally  of  the  cinnamic  ester  of  a-amyrin^  CggH^gOg, 
m.  p.  176°,  [ajx>  +78°45'  (in  chloroform),  which  crystallises  from 
methyl  alcohol  in  long,  thick,  colourless  needles.  From  the  products 
of  hydrolysis  of  the  amorphous  portion  of  the  resin,  a-amyrin,  cinnamic 
acid,  and  some  stearic  acid  were  obtained.  No  )8-amyrin  seems  to  be 
present  in  the  resin.  T.  A.  H. 

Decomposition  of  Amygdalin  by  Bmulsin.  Karl  Feist 
{Arch.  Pharm.,  1908,  246,  509—510.  Compare  this  vol.,  i,  437,  and 
Eosenthaler,  ibid.,  i,  817). — Rosenthaler's  observation,  that  emulsin  is 
capable  of  forming  c?-benzaldehydecyanohydrin  from  benzaldehyde  and 
hydrocyanic  acid,  is,  contrary  to  that  author's  opinion,  in  reality  a 
confirmation  of  Feist's  statement  that  c?-benzaldehydecyanohydrin  is 
the  first  product  of  the  action  of  emulsin  on  amygdalin,  since  the 
action  probably  reaches  equilibrium  in  the  two  directions  :  c2-benz- 
aldehydecyanohydrin  +  emulsin  in.  benzaldehyde  +  hydrocyanic  acid 
+  emulsin.  f .  A.  H. 

New  Glucoside  (Erytaurin)  obtained  from  the  Common 
Century.  Henri  HjSrissey  and  L.  Bourdier  {J.  PJmrm.  Ghim.,  1908, 
[vi],  27,  252 — 255). — The  glucoside,  obtained  from  the  plant  by  a 
lengthy  extraction  process,  crystallises  in  small,  colourless  prisms  on 
addition  of  ether  to  its  solution  in  a  mixture  of  chloroform  and 
alcohol.  It  is  bitter  to  the  taste,  has  [ajo  — 131*6°  to  -134*4°,  does 
not  reduce  Fehling's  solution,  but  gives  a  blue  coloration  with  a 
mixture  of  ferric  chloride  and  potassium  ferricyanide.  Erytaurin  is 
slowly  hydrolysed  by  emulsin,  yielding  dextrose  and  a  pale  yellow 
precipitate.  T.  A.  H. 

Glucosides  of  Linaria.  Timothee  Klobb  {Bull.  Soc.  chim.,  1908, 
[iv],  3,  858—872.  Compare  Abstr.,  1907,  i,  864;  ii,  123).— The 
yield  of  linarin  from  the  dried  flowers  of  Linaria  vulgaris  amounts  to 
1'5  -2"8%  ;  it  may  be  recrystallised  from  50%  acetic  acid.  Saturated 
solutions  in  boiling  alcohol  contain  0'30%  of  linarin ;  in  cold  alcohol, 
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0-24%;  in  boiling  50%  acetic  acid,  0*57%,  and  in  the  cold  acid,  0*36%. 
The  glucoside  apparently  forms  an  additive  compound  with  phenol, 
and  is  readily  absorbed  from  solution  by  animal  charcoal.  )8-Linarin 
has  m.  p.  257 — 260°,  and  is  more  soluble  than  linarin  in  50%  acetic 
acid. 

a-Pectolinarin  is  straw-yellow  and  amorphous,  but  sometimes  forms 
hard,  almost  white,  semi-crystalline  aggregates.  Saturated  solutions 
in  alcohol  at  80°  contain  0*5 8 2%  of  pectolinarin ;  in  cold  alcohol, 
0-097%;  in  water  at  100°,  0*24%.  Pectolinarin  is  rapidly  hydrolysed 
by  dilute  acids  at  85°,  giving  a  mixture  of  the  two  phenols.  Both 
linarin  and  pectolinarin,  when  hydrolysed  by  concentrated  hydro- 
chloric acid,  give  linaric  phenol  only. 

Linaric  phenol  crystallises  from  glacial  acetic  acid  in  needles  or 
orange-red  prisms,  the  latter  containing  both  water  and  acetic  acid  of 
crystallisation,  which  are  lost  at  120 — 130°.  Its  m.  p.  is  277 — 279°, 
not  245°  as  stated  previously ;  it  gives  a  greenish-black  coloration 
with  alcoholic  ferric  chloride,  and  a  greenish-grey  precipitate  with 
chloroform  and  potassium  hydroxide,  becoming  reddish-brown  on 
exposure  to  the  air.  It  forms  an  acetate,  C^gHj^O^Acg,  m.  p. 
248—250°. 

Anhydrolinaric  phenol  is  quite  stable  towards  alkali  hydroxides 
(difference  from  linaric  phenol),  gives  a  violet-brown  coloration  with 
alcoholic  ferric  chloride,  a  bright  red  coloration  with  chloroform  and 
potassium  hydroxide,  and  a  brown  coloration  in  Liebermann's  reaction. 
The  acetate  forms  colourless  needles,  m.  p.  198 — 200°,  and  the  benzoate, 
Ci9Hio06(OOPh)2,  short,  white  needles,  m.  p.  199—201°.  E.  H. 


OleoeuropeiD ;  ^  a  New  Glucoside  obtained  from  the  Olive, 
Olea  Buropa.  Emile  Bourquelot  and  J.  Vintilesco  (Gompt. 
rend.,  1908,  147,  533—535  ;  J.  Fharm.  Chim.,  1908,  [vi],  28, 
303—314).  [Compare  Power  and  Tutin,  Trans.,  1908,  93,  891,  904.] 
— Bourquelot's  biological  test  (Abstr.,  1902,  ii,  55)  for  the  detection 
of  glucosides  shows  the  presence  of  a  glucoside,  oleoeuropein, 
hydrolysable  by  emulsin  in  the  fruits,  leaves,  and  bark  of  the  olive. 
This  substance,  which  was  only  obtained  as  a  slightly  yellow  powder, 
possesses  a  bitter  taste,  is  readily  soluble  in  cold  water  or  warm 
alcohol,  insoluble  in  ether,  and  has  [ajo  -  5 '166°  It  reduces 
Fehling's  solution  on  boiling,  and  its  solution  in  water  is  coloured 
yellow  by  alkalis,  red  by  sulphuric  acid,  and  green  by  ferric  chloride. 
The  glucoside  is  hydrolysed  by  emulsin  or  by  boiling  with  acids, 
yielding  dextrose.  Emulsin  also  occurs  in  the  leaves  and  fruit  of  the 
olive.  T.  A.  H. 


Z-Arabinose  and  Dextrose  as  Inversion  Products  of  Saponin 
from  the  Leaves  of  Polyscias  nodosa,  Porst.  A.  W.  van  der 
Haar  {Pharm.  Weekblad,  1908,  46, 1184 — 1191). — Anhydrous  saponin 
from  the  leaves  of  Polyscias  'nodosa  has  the  empirical  constitution 
^25^42^10'  ^^^  contains  an  arabinose  complex.  On  inversion,  it  takes 
up  water,  yielding  ^-arabinose,  dextrose,  and  sapogenin.      A.  J.  W. 
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The  Hydrocarbon  Nucleus  of  Prangula  emodin,  Aloe- 
emodin,  and  Rhein.  Otto  A.  Oesterle  and  Ed.  Tisza  (Arch. 
Pharm.,  1908,  246,  432— 436).— A  continuation  of  work  on  the 
constitution  of  the  emodins  obtained  from  the  bark  of  Rhamnus 
frangula  and  from  aloes  respectively,  showing  that  the  former  is  a 
^-methylanthracene  derivative  as  already  formulated  (this  vol.,  i, 
350),  and  the  latter  probably  derived  from  a-methylanthracene. 

Frangula  emodin,  on  distillation  with  zinc  dust,  yields  /3-methyl- 
anthracene  (compare  Liebermann,  this  Journ.,  1876,  i,  251  ;  Perkin 
and  Hummel,  Trans.,  1894,  65,  924). 

The  hydrocarbon  obtained  when  aloe-emodin  is  distilled  with  zinc 
dust  forms  greenish-yellow  leaflets,  has  m.  p.  208 — 209°,  fluoresces 
green  in  acetic  acid,  gives  a  blood-red  picric  acid  compound,  m.  p. 
145°,  and  is  polymerised  in  benzene  solution  on  exposure  to  sunlight, 
yielding  a  hydrocarbon^  m.  p.  256°,  crystallising  in  colourless  needles. 
Since  these  characteristics  are  different  from  those  of  /8-methyl- 
anthracene,  the  authors  suggest  that  the  hydrocarbon  thus  obtained 
from  aloe-emodin  is  probably  a-methylanthracene. 

Rhein  on  distillation  with  zinc  dust  yields  anthracene  (compare 
Hesse,  Abstr.,  1900,  i,  41 ;  Tschirch  and  Heuberger,  Abstr.,  1903,  i, 
107;  Oesterle,  Abstr.,  1904,  i,  80).  T.  A.  H. 

Pimpinellin.  Johannes  Herzog  and  V.  Hancu  {Arch.  Pharm,^ 
1908,  246,  402—414.  Compare  Heut,  Abstr.,  1898,  i,  598).— The 
preparation  of  pimpinellin  from  the  root  of  Pimpinella  saxifraga  has 
been  simplified,  the  characters  of  the  substance  definitely  determined, 
and  its  oxidation  by  hydrogen  peroxide  studied.  The  results  of  this 
work  indicate  that  pimpinellin  is  a  naphthalene  derivative. 

Pimpinellin,  CjgHjoOg,  m.  p.  119°,  obtained  to  the  extent  of  05% 
by  extracting  the  ground  root  with  benzene  and  treating  the  con- 
centrated extract  with  light  petroleum,  crystallises  in  glancing,  white 
needles,  sublimes  with  slight  decomposition,  and  becomes  yellow  on 
long  exposure  to  light.  It  is  probably  a  lactone,  contains  two 
methoxyl  groups,  and,  on  oxidation  with  hydrogen  peroxide,  furnishes 
a  trihasic  acid,  CgH^Og,  m.  p.  220°  (decomp.).  This  crystallises  in  short, 
thick  needles  from  acetic  acid,  is  readily  soluble  in  alcohol,  less  so  in 
water,  and  can  be  sublimed,  forming,  then,  long  needles  recalling  those 
of  phthalic  anhydride,  which  it  resembles  in  giving  a  fluorescein 
reaction.  The  acid  contains  no  methoxyl  groups  ;  it  yields  a  well- 
crystallised  pyridine  salt,  m.  p.  179°  (decomp.),  and  this  reacts  with 
diphenylcarbamyl  chloride  (compare  this  vol.,  i,  268)  to  form  the 
diphenylated  acid  amide,  CgH302(CO-NPh2)3,  m.  p.  224*5— 225*5°, 
which  separates  frqm  boiling  alcohol  or  toluene  in  splendid  pale 
yellow  crystals. 

The  second  crystalline  product  isolated  by  Heut  (loc.  cit.)  from  the 
roots  could  not  be  obtained,  although  evidence  of  the  existence  of  a 
minute  quantity  of  a  second  substance,  possibly  a  decomposition 
product  of  pimpinellin,  was  observed.  T.  A.  H. 

Formation  and  Chemistry  of  Anthocyanins.  Leopold  von 
PoRTHEiM  and  Emil  Scholl  (Per,  deut.  hot.  Ges.,  1908, 26a,  480—483). 
— Pure  solutions  of  unstable,  plant-colouring  matters,  such  as  that  of 
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beetroot,  can  be  prepared  by  dialysing  the  expressed  juice  or  an 
aqueous  extract  of  the  plant  (compare  Weigert,  Abstr.,  1896,  i,  387). 

The  colouring  matter  of  the  testa  of  the  seed  of  Phaseolus  multi- 
florus  is  insoluble  in  water.  An  alcoholic  extract  of  the  testae 
deposits  on  slight  concentration  a  small  quantity  of  a  yellow  sw6s^ance, 
crystallising  in  microscopic  bundles  of  needles.  The  mother  liquor 
from  this  deposits  no  more  crystalline  matter  on  further  concentration, 
but,  when  boiled  with  a  few  drops  of  hydrochloric  acid,  yields  a 
reddish-violet  liquid,  which,  after  some  days,  deposits  ruby-red,  micro- 
scopic crystals  of  a  substance,  readily  soluble  in  alcohol,  and  turning 
blue  on  addition  of  ammonia. 

The  mother  liquor  referred  to  above  may  also  be  separated  into 
three  fractions  by  treatment  with  ether.  Of  these,  {A)  is  a  viscid, 
brown  mass,  which  yields  the  crystalline,  red  colouring  matter  on 
hydrolysis  by  acids ;  (5)  a  reddish- violet,  amorphous  product,  and  {G) 
a  brownish-yellow  residue,  insoluble  in  water.  T.  A.  H. 

Cyclic  Oxonium  Salts  from  Disalicylideneacetone,  and 
sjoiroPyran  Derivatives.  Herman  Decker  and  Heinrich  Felser 
{Ber.,  1908,  41,  2997— 3007).— Tiemann  and  Kees'  disalicylidene- 
acetone (dicoumaro-ketone)  (Abstr.,  1885,  1073)  is  very  easily  obtained, 
in  the  form  of  the  alkali  salt,  by  adding  alcoholic  potassium  hydroxide 
(3 — 4  mols.)  to  an  alcoholic  solution  of  salicylaldehyde  (2  mols.)  and 
acetone  (rather  less  than  1  mol.).  By  treating  an  alcoholic  solution  of 
the  ketone  with  hydrogen  chloride  or  50%  sulphuric  acid,  a  red 
solution  of  the  2-o-hydroxystyrylbenzopjrylium  salt  is  obtained,  from 
which  ferric  chloride  precipitates  the  dark  red  ferrichloride, 
CiYHjgOgCl^Fe,  m.  p.  180°.  The  very  intense  colour  of  these  oxonium 
salts  is  due,  in  part,  to  the  presence  of  the  o-hydroxystyryl  group. 
The  red  oxonium  chloride  gives  with  10%  sodium  hydroxide  a  yellow 
solution     of    the    sodium    salt    of    2-o-hydroxystyrylbenzopyranol-2, 

C'6H4<Q!^:^^^C(OH)-CH:CH-CoH4-ONa,  from  which  the  carbinol 

itself  cannot  be  isolated,  since  the  carbinol  and  the  phenolic  hydroxyl 
groups  eliminate  water,  and  the  stable,  colourless,  crystalline  dihenzo- 
spiropyran,  m.  p.  102°,  is  formed,  just  as  the  carbinols  of  other  cyclic 
oxonium    salts    react    with    alcohols    to    give    ethers    (Decker    and 
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von  Fellenberg,  Abstr.,  1907,  i,  950).  By  treatment  with  concentrated 
acids,  one  pyran  ring  of  the  spiropyrsin  derivative  is  readily  ruptured, 
yielding  the  coloured  2-o-hydroxystyrylbenzopyrylium  salt,  whilst 
warm  alcoholic  sodium  hydroxide  opens  both  rings,  with  the  re- 
generation of  disalicylidineacetone. 

The  constitutions  and  the  transformations  of  the  preceding  com- 
pounds are  indicated  in  the  preceding  scheme. 

These  changes  are  not  readily  explicable  by  Billow's  benzo- 
pyranol-(4)  formula  (Abstr.,  1901,  i,  400,  559  ;  1902,  i,  113). 

Perkin,  Robinson,  and  Turner  (Trans.,  1908,  93,  1088),  criticising 
Decker's  formula  of  the  benzopyrylium  salts,  contend  that  with  this 
formula  these  should  not  be  so  highly  coloured  as  they  actually  are, 
since  the  linkings  in  the  skeleton  formula  are  in  a  similar  position  to 
those  in  quinoline ;  they  suggest  an  alternative  o-quinonoid  formula. 
The  authors  argue  that  this  formula  does  not  explain  the  formation  of 
benzopyrylium  salts  from  coumarin,  the  ready  hydrolysis  of  the 
carbinol,  the  colour  of  the  salt«,  and  the  absence  of  colour  in  the 
carbinol.  It  is  known  that  in  acridinium  and  xanthylium  salts  the 
replacement  of  the  NMe  group  by  O  in  the  ring  intensifies  the  colour. 
Just  the  same  difference  occurs  with  benzopyrylium  and  quinolinium 
salts,  and  the  deeper  colour  of  the  former  is  regarded  as  a  proof  that 
they  are  oxonium  salts  isologous  with  quinolinium  salts. 

2-o-Hydroxystyrylbenzopyrylium  chloride,  C^y^H^^O^ClfH^^)  forms 
red  needles  with  a  bronze-green  reflex,  and,  from  its  moderately-con- 
centrated solution,  other  crystalline  salts  and  double  salts  can  be 
obtained.  Dibenzosyoiropyran  is  formed  when  disalicylideneacetone  is 
kept  above  its  m.  p.,  168°,  for  ten  minutes.  C.  S. 

Brazanquinones.  Stanislaus  von  Kostanecki  and  Victor 
Lampe  {Ber.,  1908,  41,  2800— 2802).— As  catechone  trimethyl  ether 
yields  a  well-crystallised  nitro-derivative,  the  authors  have  in- 
vestigated the  action  of  nitric  acid  on  the  closely-allied  2:7: 8-tri- 
methoxybrazanquinone  (this  vol.,  i,  672),  and  find  that  it  gives  a 
trinitro-derivative ;  similarly,  2-methoxybrazanquinone  yields  a 
dinitro-derivative. 

Trinitro-2  :  7  :  8-trimethoxybrazanquinone,  CigETjjOjgN'g,  prepared  by 
adding  the  quinone  to  nitric  acid  (D  1*5),  crystallises  in  orange-yellow 
needles,  m.  p.  275°  (decomp.).  1  :  Z{T}-Dinitro-2-methoxyhrazanquinone 
forms  small,  stout  crystals,  m.  p.  253 — 254°  (decomp.).  In  order 
further  to  characterise  2-methoxybrazanquinone,  the  authors  have 
converted  it  by  reduction  and  simultaneous  acetylation  into  5  :  \0-di- 
acetoxy-l-methoxyhrazanj  which  crystallises  in  white,  prismatic  needles, 
m.  p.  195 — 196°.  Its  Solution  in  concentrated  sulphuric  acid  is  green, 
and  shows  an  intense  dark  green  fluorescence. 

5  :  lO-Diacetoxy-2  :  7  :  8-trimethoxybrazan  (Kostanecki  and  Lloyd, 
Abstr.,  1903,  i,  646)  gives  the  same  colour  reaction.  When  boiled 
with  alcoholic  potash  and  the  product  treated  with  dimethyl  sulphate, 
5  :  lO-diacetoxy-2-methoxybrazan  yields  2:5:  lO-trimethoxybrazarif 
crystallising  in  white  leaflets,  m.  p.  165°.  This  shows  the  same  colour 
reaction  with  sulphuric  acid  as  the  compound  just  described,  and  its 
alcoholic  solution  exhibits  a  weak  blue  fluorescence.  J.  C.  0. 
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Morphine.  XIX.  Relationship  between  {{/-apoCodeine  and 
apoMorphine.  Ludwig  Knorr  and  Felix  Eaabe  {Ber.,  1908,  41, 
3050— 3054).— »/^-aijt?oCodeine  (Abstr.,  1907,  i,  790)  stands  in  the  same 
relationship  to  apomorphine  as  codeine  to  morphine ;  it  is  thus  the 
3-methyl  ether  of  a/?omorphine,  and  is  identical  with  Pschorr,  Jackel, 
and  Fecht's  methyl  ether  (Abstr.,  1903,  i,  193).  The  crystals 
obtained  from  alcoholic  solutions  contain  lEtOH,  and  melt  and 
decompose  at  105°,  after  sintering  at  100°.  In  alcoholic  solution  it 
has  [a]^^  -90°  (c  =  0-84),  and  in  chloroform  solution,  -  103°  (c  =  2-6). 
The  dimethyl  ether  of  a;/>omorphine  has  not  been  obtained  crystalline, 
even  after  distillation  under  reduced  pressure.  It  has  b.  p.  195 — 205° 
in  the  cathode  ray  vacuum,  and  [aj^  -  148°  (c=  1 '6395)  in  alcoholic 
solution.  The  hydriodide,  CjgHggOgNI,  forms  pale  yellow  prisms, 
m.  p.  about  220°. 

The  rotatory  power  of  methyl-a^omorphine  methiodide  is  [aj^  -  20° 
(c=  1*2573)  in  methyl-alcoholic  solution.  Diacetylmethylajoomorphine 
has  m.  p.  130°.  J.  J.  S. 

Protopine  of  Japanese  Corydalis  Roots  (Oorydalis  Vernyi). 
K.  Makoshi  (Arch.  Pharm.,  1908,  246,  401— 402).— The  root  of  this 
plant  contains  two  alkaloids,  the  one,  identical  with  protopine,  occur- 
ring to  the  extent  of  0*13%,  and  the  other,  obtained  in  the  form 
of  a  yellow,  crystalline  mass  and  closely  resembling  dehydrocorydaline 
in  appearance  and  properties,  is  present  to  the  extent  of  0*013%. 

T.  A.  H. 

Certain  o- Amino-  and  o-Hydroxy-ketohydropyridines.  I. 
Galeazzo  Piccinini  (Atti  R.  Accad.  Sci.  Torino,  1908,  43,  890—912). 
— The  author  describes  various  amino-  and  the  corresponding  hydroxy- 
tetrahydropyridine  derivatives  in  which  the  amino-  (or  hydroxy-) 
group  is  in  the  3  position,  whilst  the  2-position  is  occupied  by  what  is 
most  probably  a  carbonyl  group. 

Z-Amino-i  :  6  :  64rimethyl-A.^-tetrahydro-2-pyridone, 

prepared  by  converting  4:6:  6-trimethyl-A2-tetrahydro-2-pyridone-3- 
carboxylamide  (compare  this  vol.,  i,  679)  into  the  corresponding 
bromoamide  by  means  of  potassium  hypobromite  and  then  boiling 
with  water,  separates  from  benzene  in  friable,  prismatic  crystals, 
m.  p.  130 — 131°,  exhibiting  a  slight  blue  fluorescence,  and  yields  an 
alkaline  aqueous  solution,  which  with  ferric  chloride  gives  an  orange- 
red  and,  later,  a  blood-red  coloration.     Its  platinickloride, 

m.  p.  235°,  is  decomposed  when  boiled  with  water,  giving  the  corre- 
sponding   hydroxy-compound     {vide    infra),    {C^li^fil:^2)2'^2^^^h'^ 
2H20  =  2C8Hi302lSr  +  (NH4)2PtCl6.     The    hydroxy-compound    is    also 
formed  by  the  action  of  nitrous  acid  on  the  amino-derivative. 
3-Amino-l :  4  :  6  :  Q-tetramethyl-^^-tetrahydro-2-pyridone^ 

prepared      from       1:4:6: 6-tetramethyl-A2-tetrahydro-2-pyridone-3- 
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carboxylamide  {loc.  cit.),  crystallises  from  ether  in  colourless  or  faintly 
yellow  prisms,  m.  p.  60 — 61°,  has  an  alkaline  reaction,  shows  normal 
cryoscopic  behaviour  in  benzene,  and  reacts  with  water  or  nitrous 
acid  like  the  preceding  compound.     The  platinichloridef 

(C,Hi,ON2)2,H,PtCl„H20, 
has  m.  p.  196—197°  (decomp.). 

Both  these  amino-compounds  are  mono-acid  bases  rather  weaker 
than  ammonia ;  they  do  not  absorb  carbon  dioxide  from  the  air,  but 
precipitate  aluminium  hydroxide  from  solutions  of  aluminium  salts. 
The  most  striking  properties  of  the  bases  are  the  ease  with  which  they 
react  with  nitrous  acid  and  the  mobility  of  the  amino-group  towards 
hydrolysts,  these  being  due  to  the  presence  of  the  group 

•cr:c(nh2)-co- 

in  a  hydrogenated  nucleus.  They  both  readily  reduce  Fehling's 
solution,  ammoniacal  silver  nitrate  solution,  &c. 

Z-HydroxyA  :  6  :  6-trimethyl-A^-tetrah7/dro-'2-pyridonef 

crystallises  from  water  in  shining  leaflets,  m.  p.  143°,  has  a  neutral 
reaction,    gives    a  blue  coloration  with  ferric  chloride,  and  readily 
reduces  Fehling's  solution,  ammoniacal  silver  nitrate  solution,  &c. 
Z-Hydroxy-\  :  4  :  6  :  Q-tetramethyl-A.^-tet7'ahydro-2-pyridonej 

NMe<^0-20H)>CMe, 

crystallises  from  alcohol  in  colourless  needles,  m.  p.  95°,  has  the 
normal  molecular  weight  in  freezing  benzene,  gives  a  violet  coloration 
with  a  little  ferric  chloride  and  an  intense  azure  coloration  with  excess 
of  the  reagent,  and  readily  reduces  Fehling's  solution,  &c.    T.  H.  P. 

Bimolecular  Nitriles.  Ernst  von  Meyer  (Chem.  Zentr.,  1908, 
ii,  591— 594;  from  ^gr.  K.  SacJis.  Ges.  Wiss.,  Math.-phys.  KL,  1908, 
60,  146—174.  Compare  Abstr.,  1895,  i,  582— 585).— The  author 
has  further  investigated  the  behaviour  of  the  so-called  dinitriles 
which  have  long  been  shown  {loc.  cit.)  to  react  as  two  tautomeric 
forms;   diacetonitrile,    for  instance,   either   as    iminoethylacetonitrile 

^       .  .    .,     Me-C:NH  Me-C-NHo 

or  ^-aminocrotononitrile,         ^^  ^^^  or  JJh-CN' 

[With  W.  Schumacher.] — Action  of  Arylamines  on  Diacetonitrile. — 
Aniline  gives  the  compound  N-phenyldiacetonitrile, 

NPhlCMe-CHg-CN, 
which  crystallises  in  white  needles,  m.  p.  115°;  when  treated  with 
diazobenzene  nitrate  in  pyridine  solution,  a  phenyl  hydrazone, 
NPh:CMe'C(:N'NHPh)*CISr,  is  formed,  crystallising  in  greenish- 
yellow  leaflets,  m.  p.  149°,  and  this,  when  treated  with  hydrogen 
chloride,  gives  phenylhydrazocyanoacetone.     N-o-Tolyldiacetonitrilej 

CeH^Me-NiCMe-CHg-CN, 
is  prepared  in  a  similar  manner,  and  crystallises  in  leaflets,  m.  p.   73°. 
N-m-Tolyldiacetonitrile,  white,  prismatic  needles,   m.    p.    109°.       iV-p- 
Tolyldiacetonitrile,  white  needles,  m.  p.   102°.      N-Beiizyldiacetonitrile, 
white  needles,  m.  p.  79°.     a-N'aphthyldiacetonitrilej 
CioH^-NICMe-CHg-CN, 

VOL.  XCIV.  i.  3  $ 
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prepared  from  diacetonitrile  and  a-naphthylamine,  crystallises  in 
leaflets,  m.  p.  112°.  P-Naphthyldiacetonitrile,  brown  leaflets,  m.  p.  172°. 
The  three  isomeric  mononitroanilines  and  o-chloroaniline  do  not  react 
with  diacetonitrile,  but  JV-m.-chloropkeni/ldiacetomtrile, 

CeH^Cl-NICMe-CHa'CN, 
was  readily  obtained  as  white  needles,  m.  p.  136°,  and  N~^-chloro- 
phenyldiacetonitrile  as  white  leaflets,  m.  p.  114°.  With  the  three 
phenylenediamines,  the  following  compounds  have  been  obtained  : 
o-phenylenebisdiacetonitrile,  GQRJ^^'.CMe'CJI^'G^)^,  prismatic  leaflets, 
m.  p.  136°;  m-phenylenehisdiacetonitrile^  prisms,  m.  p.  185°  ;  ^-phenylene- 
hisdiacetonitrile,  square  leaflets,  m.  p.  222°.  ^-Hydroxyphenyldiaceto- 
nitrile,  OH'CfiH^IN'CMe'CHg'CN,  crystallises  in  brown  needles, 
m.  p.  120°;  ip-ethoxyphenyldiacetonitrile,  white  needles,  m.  p.  138°. 
No  combination  takes  place  with  o-aminobenzoic  acid,  but  the  other 
isomerides  react,  giving  la-carboxyphenyldiacetonitrilef 

COgH-CeH^-NICMe-CHg-CN, 
white,   prismatic    needles,    m.  p.    206°;    ^-carhoxyplienyldiacetonitrilef 
needle-shaped  crystals,  m.   p.   158°.      All  the  above-mentioned  com- 
pounds are  decomposed  by  hydrogen  chloride  into  acetic  acid,  ammonia, 
and  arylamine. 

[With  Hi  Lehmann,] — Action  of  Hydrazine  Derivatives  on  Diaceto- 
nitrile. — Carbamidodiacetonitrile,  NHg'CO'NH'NICMe'CHg'CN,  is  pro- 
duced from  diacetonitrile  and  semicarbazide  hydrochloride ;  it  forms 
small,  white  plates,  m.  p.  165°,  which  re-melt  at  220°;  an  isomeric 
modification  crystallising  in  prisms,  m.  p.  134°,  has  been  observed. 
:77itocariamic?oc^tace<om^ri/e,NH2*CS*NH*NICMe*CH2*CN,longneedles, 
m.  p.  106°.  With  thiosemicarbazide  hydrochloride  an  isomeric  form 
is  obtained  which  crystallises  in  rhombic  plates,  m.  p.  132°,  re-melting 
at  162°.  Benzoylaminodiacetonitrile,  COPh-NH'NICMe-CHg-CN, 
leaflets,  m.  p.  90°. 

[With  M.  KLEiNSTtJCK.] — Action  of  Aldehydes  on  Dinitriles  (compare 
Mohr,  Abstr.,  1898,  i,  26). — 2  :Q-I>imethyl-d :  5-dihydropyridine,  pre- 
pared from  diacetonitrile  and  formaldehyde,  crystallises  in  yellow 
tablets,  m.  p.  222°,  which  are  oxidised  by  nitric  acid  to  3  : 5-dicyano- 
2 :  6-dimethylpyridine,  slender,  white  needles,  m.  p.  112°.  Diaceto- 
nitrile with  acetaldehyde  (or  paraldehyde)  in  presence  of  hydrogen 
chloride  yields  3  :  5-dicyano-2  :  4  :  %'trimethyldihydropyridine,  needle- 
shaped  crystals,  m.  p.  170°,  which  also  becomes  oxidised  by  nitric  acid 
to  3  :  5-dicyano-2  :  i  :  6-tri7nethylpyridi7ie,  m.  p.  111°.  13enzodiaceto- 
nitrile  and  benzaldehyde  (or  hydrobenzamide)  react  in  presence  of 
hydrogen  chloride,  forming  3  :  5-dicyano-2  :  4  :  Q-triphenyldihydro- 
pyridine,  small,  yellow  plates,  m.  p.  268°  ;  when  treated  with  nitric  acid, 
3  :  b-dicyano-2  :  4  :  Q-triphenylpyridine  is  formed,  which  crystallises  in 
needles,  m.  p.  238°.  In  a  similar  manner,  3  :  b-dicyano-2  :  Q-dip/ienyl- 
4:-o-nitropkenyldikydropy7'idine  is  produced  from  o-nitrobenzaldehyde ; 
it  forms  small,  yellow  plates,  m.  p.  258°.  From  benzodiacetonitrile 
and  hexamethyleneamine,  3  :  b-dicyano-2  :  ^-diphenyldihydropyridine  is 
obtained  as  small,  yellow  needles,  m.  p.  228°.  With  acetaldehyde  or 
paraldehyde,  3  :  b-dicyano-2  :  Q-diphenyl-i-methyldihydropyridine  is  ob- 
tained, needles,  m.  p.  267°. 

[With    W.    Henning,] — Condensation    of   Diacetonitrile    (compare 
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Holtzwart,  Abstr.,  1889,  577). — The  substance  CgH^Kg,  obtained 
from  diacetonitrile  by  withdrawal  of  ammonia,  is  found  to  be  Q-amino- 
3-c7/ano-2  :  i^-dhnethylpyridine,  white  needles,  m.  p.  222°,  which,  when 
treated  with  nitric  acid,  give  2f-cyano-Q -hydroxy -2  :  4:-dimethylpyridine, 
needles,  which  melt  above  260°  (decomp.).  The  last-named  substance 
gives,  with  phosphorus  pentachloride,  Q-chlo7'o-3-cya7io-2  :  i-dimethyl' 
pyridine,  crystallising  in  thin  leaflets,  m.  p.  65° ;  when  boiled  with 
methyl  alcohol  and  sodium  methoxide,  S-cyano-Q-met?ioxy-2  :  4i-dimethyl- 
pyridiiie  is  formed,  needles,  m.  p.  96°,  b.  p.  about  239°.  This 
substance,  when  heated  at  300°,  changes  to  3-cyano-\  :2  :  A:-trimethyl- 
Q-pyridone,  needle-shaped  crystals,  m.  p.  125°.  The  above-mentioned 
chloro-compound  (m.  p.  65°),  when  reduced  by  zinc  and  hydrogen 
chloride,  yields  3-cyano-2  :  i-dimethylpyridine,  which  forms  colourless, 
prismatic  crystals,  m.  p.  53°,  b.  p.  108°/15  mm.,  b.  p.  218°  ;  C8H8N2,HC1, 
m.  p.  187°;  C8H8N2,HAuCl4,  m.  p.  172°;  C8H8N2,HCl,HgCl2,  m.  p. 
178°;  C8H8N2,C6H2(N02),OH,  yellow  prisms,  m.  p.  161°.  When 
heated  at  180°  with  alcoholic  potassium  hydroxide,  lutidinamide  is 
produced,  which  crystallises  in  needles  with  ^  mol.  II2O,  m.  p.  191°; 
when  heated  with  hydrogen  chloride  at  220°,  2  :  4-dimethylpyridine 
(tty-lutidine)  is  formed ;  hydrochloride,  C3H3Me2lS",HCl  ;  platini- 
chloride,  orange- red  crystals,  m.  p.  208°.  Contrary  to  Moir  (Trans., 
1902,  81,  10),  the  compound  CgH80N2,  which  is  isomeric  with 
3-cyano-6-hydroxy-2  : 4-dimethylpyridine  (Holtwart,  loc.  cit.),  is  shown 
to  be  probably  cyanodimethyl-Q-pyridone ;  it  gives  with  phosphorus 
pentachloride  a  compound,  C8HgN2,  which  is  probably  2  :  A-dicycmo- 
1  :  3-dimethylcyc\obutane. 

[With  C.  Irmscher.] — Condensation  of  Dinitriles  with  p-Keto- 
carboxylic  Esters  and  Unsaturated  Ketones. — Condensation  is  incom- 
plete with  ketonic  esters.  From  diacetonitrile  and  ethyl  aceto- 
acetate  in  the  presence  of  pyridine,  there  is  obtained  3-cyano-2  : 6-di- 
methyl-4:-pyridone,  which  crystallises  in  small,  white  needles,  m.  p.  280°. 
With  benzodiacetonitrile  in  the  presence  of  hydrogen  chloride,  the 
same  ester  gives  3-cyano-2-phenyl-Q-methylA-pyridone,  white  leaflets, 
m.  p.  244°.  From  unsaturated  ketones  and  dinitriles,  instead  of  dihydro- 
pyridine  derivatives  being  produced,  pyridine  derivatives  are  obtained, 
owing  to  loss  of  two  hydrogen  atoms.  Benzylideneacetophenone 
and  diacetonitrile  yield  3-cyanoA  :  ^•diphenyl-2-methylpyridine,  which 
crystallises  in  needles,  m.  p  116°;  {Q^^^^ ^.2^^^\Xj\,  golden-yellow 
leaflets.  When  heated  with  concentrated  hydrochloric  acid  at  260°, 
it  gives  4  :  Q-di2:)henyl-2-methylpyridine-3-carhoxyliG  acid,  leaflets,  m.  p. 
264°;  the  corresponding  amide  crystallises  with  1  mol.  HgO,  but  the 
anhydrous  substance,^  m.  p.  216°.  When  the  acid  is  distilled 
with  soda-lime,  4  :  ^-diphenyl-2-meihylpyridine  is  produced,  yellow 
needles,  m.  p.  156°.  Potassium  permanganate  oxidises  the  acid  com- 
pound to  4  :  ^-diphenylpyridine-2  :  3-dicarboxylic  acid,  needles,  m.  p.  185° 
(decomp.).  Diacetonitrile  and  anisylideneacetophenone  with  sodium 
ethoxide  yield  3-cyano-4:-ii-')nethoxyphenylphe7iyl-6  : 2-methylpyridine, 
white  needles,  m.  p.  157°.  With  piperonalacetophenone,  3-cyano- 
6  -  phenyl  -  4  -  methylenedioxyphenyl  -  2  -  methyl j)yridine,  long,  white 
needles,  m.  p.  238°  ;  phenyl-/?-tolylpropenone  gives  3-cyano-4:-phenyl'6-p- 
iolyl-2-7nethylpyridine,  needles,  m.  p.  165°.      Benzodiacetonitrile  gives 

3^2 
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Z-cyano-2  :  4  :  6-triphenylpyridine,  crystallising  in  needles,  m.  p.  220° ; 
jt?-toludiacetonitrile  gives  d-cyano-i :  6-diphenyl-2-^-tolylpyridine,  needles, 
m.  p.  185°.  From  anisylideneacetophenone  and  benzodiacetonitrile 
there  is  obtained  :  3-cyano-2  :  Q-diphenylA-ip-methoxyphenylpyi'idine, 
needles,  m.  p.  181°;  and  from  anisylideneacetophenone  and 
p  -  toludiacetonitrile,  S-cyano-Q-phenyl-i-p-methoxyp/ienyl  -2--p-tolyl- 
pyridine,  needle-shaped  crystals,  m.  p.  195°.  Piperonalacetophenone 
yields  Z-cyano-2  :  Q-diphenyl-ii-methylenedioxyphenylpyridijie,  m.  p.  233°  ; 
3  -  cyano  -  6  -phenyl  -  2  -  p  -  tolyl  -  ^-rnethylenedioxyphenylpyridine  cry s tal- 
lises  in  needles,  m.  p.  245°.  From  cinnamylideneacetophenone, 
Zcyano-2  :^-diphenyl-i-cinnamylpyridiney  needles,  m.  p.  184°  ;  Z-cyano- 
6-phenyl-2-ip-tolylA-cinnamylpyridine,  needles,  m.  p.  181°.  Benzyl- 
ideneacetone,  benzylidenecamphor,  and  benzylidenepyrazolone  react  in 
a  different  manner  to  benzylideneacetophenone. 

[With  W.  Schumacher.] — Triazole  Derivatives  from  Dinitrilea. — 
Diacetonitrile  condenses  with  phenylazoimide,  forming  l-phenyl-5- 
mcthyltriazole-i-carhoxylic  acid,  which  crystallises  with  JHgO,  m.  p. 
111°;  the  anhydrous  substance  has  m.  p.  146°.  Benzodiacetonitrile 
gives  4:-cyano-\  :  5-diphenyltriazole,  crystallising  in  nearly  white 
needles,  m.  p  242°,  together  with  1  :  b-diphenyltriazoh-ii'Carhoxylamide, 
yellow  leaflets,  m.  p.  173°.  J.  V.  E. 

Action  of  Methyl  Iodide  on  2 : 6-Substituted  Pyridine- 
carboxylic  Acids.  Richard  Turnau  {Monatsh.j  1908,  29,  845 — 852). 
— An  extension  of  the  author's  previous  work  on  abnormal  salts  of 
betaines  and  pyridinecarboxylic  acids  (Abstr.,  1905,  i,  546). 

2-Methylpyridine-6-carboxylic  acid  yields  a  basic  hydriodide, 
HljCgNHgHe-CO-O-CgNH^Me-COgH,  which  crystallises  from  alcohol 
in  long  needles  and  from  water  in  stout  prisms,  turning  brown  above 
200°,  and  decomposing  at  230° ;  the  same  salt  is  also  produced  by  the 
interaction  of  methyl  iodide  and  the  anhydrous  acid.  When  shaken 
with  silver  chloride,  the  hydriodide  yields  2-methylpyridine-6-carboxylic 
acid  and  the  normal  hydrochloride,  m.  p.  201°  (decomp.)  (Pinner  and 
Lewin,  Abstr.,  1900,  i,  409,  give  138°). 

2-Methylpyridine-Q-carboxylic  chloride,  prepared  by  the  action  of 
thionyl  chloride  on  the  acid,  forms  slender,  white  needles,  m.  p.  195° 
(decomp.). 

Quinoline-2-carboxylic  acid  does  not  react  with  methyl  iodide  at 
100°,  either  with  or  without  the  presence  of  methyl  alcohol.  Pyridine- 
2  :  6-dicarboxylic  acid  does  not  react  with  methyl  iodide  at  100°,  but 
in  methyl-alcoholic  solution  gives  the  dimethyl  ester.  The  author 
was  unable  to  obtain  a  methiodide  of  2-phenylcinchonic  acid  as 
described  by  Claus  and  Biittner  (Abstr.,  1893,  i,  731). 

Nicotinic  acid  hydriodide  is  almost  colourless  and  rather  unstable ; 
iiionicotinic  acid  hydriodide  forms  slender,  yellow  needles,  turning 
brown  at  180°,  and  decomposing  above  200°;  both  these  are  normal 
salts.  J.  C.  C. 


Electrolytic  Reduction  of  the  Indoles.  Oreste  Carrasco 
{Gazzetta,  1908,  38,  ii,  301— 308).— Tetrahydrocarbazole,  2  : 3-di- 
methylindole,  2-methylindole,  and   1-mefchylindole  can  be  completel 
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reduced  electrolytically  in  an  acid  solution  by  means  of  lead  electrodes 
separated  by  a  porous  diaphragm,  but  indole  itself,  although  largely 
reduced  to  the  corresponding  indoline,  undergoes  secondary  conden- 
sations or  polymerisations  apparently  analogous  to  those  occurring 
during  the  reduction  of  quinoline  (compare  Ahrens,  Abstr.,  1897,  i, 
368). 

Thus  tetrahydrocarbazole  yields  the  carbazoline  obtained  by  Graebe 
and  Glaser  (this  Journ.,  1872,  302) ;  2  :  3-dimethylindole  gives  2  :  3-di- 
methylindoline,  the  oxalate  of  which,  Q^oSu^^iK^Q^O^,  m.  p.  134°,  was 
prepared ;  2-methylindole  yields  2-methyl indoline  ;  1-methylindole, 
1-methylindoline,  and  indole,  indoline.  In  the  last  case,  a  solid  basic 
substance  is  also  obtained,  which   is  probably  a  polymeride  of  the 

hypothetical  indolenine,  CgH^<^     -J^CH. 


-W 

The  electrolytic  reducing  action  is  related  to  the  number  and  position 
of  the  alkyl  groups  in  the  pyrrole  nucleus.  Thus  2  :  3-methylindole 
is  reduced  more  easily  than  2-methylindole,  and  the  latter  more  easily 
than  1-methylindole,  further  proof  being  so  afforded  of  the  great 
stability  of  the  1 -indole  derivatives  compared  with  the  2-  or  3- 
derivatives.  T.  H.  P. 

Reduction  of  Nitro-compounds  with  Zinc  Dust  and  Acetic 

Acid.     II.     GusTAV  Heller  and  Apostolos  Sourlis  {Ber.,  1908,  41, 

2692—2703.       Compare   this    vol.,    i,    867).— When    o-nitrophenyl- 

hydroxy ethyl  methyl  ketone  is  reduced  with  zinc  dust  and  33%  acetic 

acid  in  the  cold,  it  yields  4^-keto-'2-methyl-\  :  A:-dihydroquinoline, 

^  „    ^NH'CMe       ,  .  ,  „.         „  .      ,  ,       , 

CgH4<^         N      ,   which  crystallises   from  water  in   long,  colourless, 

hydrated  needles,  m.  p.  77 — 78°.  After  remaining  over  sulphuric 
acid,  it  loses  all  but  JHgO.  2-Methylquinoline  is  formed  on 
heating  it  with  methyl  sulphate.     The  hydrochloride ^ 

CioH90N,HCl,JH20, 
forms  small,  white  rods,  which  darken  at  190°,  and  decompose  at  202°. 
The  hydriodide,  CiqH90N,HI,JH20,  separates  in  long,  cherry-red  rods, 
m.  p.  167°.  The  zincichloride,  (C^oHc)ON)2HCl,ZnCl2,H20,  has  m.  p. 
211°.  The  platinichloride,  (OioH90N)4,H2PtClg,2H20,  forms  lemon- 
yellow  prisms,  m.  p.  207°  (decomp.).  The  dichromate  occurs  in  small, 
orange-yellow  rods,  m.  p.  133 — 134°  (decomp.).  The  picrate  crystallises 
in  lemon-yellow,  six-sided  rhombohedra,  m.  p.  173°.  When  the  base 
is  treated  with  phosphoryl  chloride  and  phosphorus  pentachloride, 
4-chloro-2-methyIquinoline  (Conrad  and  Limpach,  Abstr.,  1887,  680) 
is  formed.  This  crystallises  with  IHgO,  which  is  lost  in  a  desiccator. 
i-Keto-\  :  A-dihydroquinoline-2-carboxylicacid,  prepared  by  oxidising  the 
base  with  potassium  permanganate  in  alkaline  solution,  crystallises  in 
colourless  needles,  m.  p.  167°  (decomp.);  on  reduction  with  hydriodic 
acid  and  red  phosphorus,  it  yields  quinoline-2-carboxylic  acid.  When 
4-keto-2-methyl-l  :  4-dihydroquinoline  is  reduced  with  zinc  dust  and 
hydrochloric  acid,  it  yields  2-methylquinoline,  of  which  the  following 
salts  are  described  and  some  inaccurate  statements  concerning  them 
in  the  literature  corrected.  The  hydrochloride  (mentioned  by  the 
author  as  not  having  previously  been  described,  but  referred  to  by 
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Doebner  and  von  Miller,  Abstr.,  1883,  602),  colourless  needles,  m.  p, 
224°  (decomp.) ;  the  dichromate,  yellow  needles,  m.  p.  110°;  the 
methiodide  darkens  at  230°,  m.  p.  234°  (decomp.)  (Doebner  and 
von  Miller,  Abstr.,  1884,  184,  give  195°)  ;  the  zincichloride,  colourless 
rhombohedra,  darkens  at  205°  and  decomposes  at  245° ;  this  salt  is 
formed  in  the  reduction  of  o-nitrophenylhydroxyethyl  methyl  ketone, 
and  if  this  process  is  carried  on  with  addition  of  1  part  of  hydro- 
chloric acid,  a  yield  of  52%  of  the  theoretical  amount  of  2-methyl- 
quinoline  is  obtained.  The  mercurichloride  of  2-methylquinoline  has 
m.  p.  184°  (Pictet  and  Bunzl,  Abstr.,  1889,  971,  give  165-5°),  and 
the  picrate,  m.  p.  194°. 

2-3Iethyldihydroquinoline,  prepared  by  reducing  2-methylquinoline 
with  hydrochloric  acid  and  zinc  dust,  forms  feathery  crystals,  m.  p. 
178°,  and  is  bimolecular.  It  differs  from  the  2-methyldihydroquinoline 
described  by  Doebner  (Abstr.,  1898,  i,  385),  and  the  termolecular 
compound  prepared  by  Ahrens  (Abstr.,  1897,  i,  370).  The  picrate 
forms  small,  dark  brown  rods,  which  sinter  at  95°  and  decompose  at 
110°.  J.  C.  C. 

Constitution  of  Cyanine  Dyes.  Eduard  Vongerichten  and 
C.  HoFCHEN  (Ber.,  1908,  41,  3054—3062.  Compare  Miethe  and 
Book,  Abstr.,  1904,  i,  622,  776).— The  authors  are  in  favour  of  Miethe 
and  Book's  constitutional  formula  for  diethylisocyanine  iodide  (ethyl- 
red).  Their  support  is  based  on  the  following  considerations :  (1) 
Biethylchloroisocyanine  iodide,  obtained  from  the  ethiodides  of  6-chloro- 
quinoline  and  2-methylquinoline,  has  the  formula  Cg^Hg^NgClI.  It 
crystallises  from  alcohol  in  a  mixture  of  dark  reddish-violet,  flat 
needles,  and  of  green  crystals  resembling  ethyl -red,  or  from  chloroform 
in  homogeneous,  green  crystals.  (2)  Ethyl-red  is  a  tertiary  amine, 
since  it  forms  a  methiodide,  C24H28N2T2,  which  crystallises  in  minute, 
brown  needles,  m.  p.  about  230°.  It  is  decomposed  by  solution  in 
alcohol,  yielding  ethyl-red.  (3)  In  the  condensation  of  the  ethiodides 
of  quinoline  and  2-methylquinoline,  the  methyl  group  of  the  latter  is 
concerned,  as  when  two  hydrogen  atoms  of  this  methyl  group  are 
replaced  by  the  benzylidene  group  or  by  two  methyl  groups,  the 
condensation  with  quinoline  ethiodide  does  not  take  place. 

The  action  of  the  alkali  on  the  2-methylquinoline  ethiodide  is 
supposed  to  give  the  ammonium  hydroxide  derivative,  which  is  then 
transformed  into  the  carbinol  base,  and  this  by  loss  of  water  gives  the 

isobase,C(5lI.<^  I*       ^'  which  then  condenses  with  the  quinoline 

0x1.  Cxi 

ethiodide.     The  presence  of  this  grouping  in  ethyl-red  is  demonstrated 

by  the  formation  of  l-ethyl-2-quinolone  by  the  oxidation  of  ethyl-red, 

or  its  chloro-derivative  with  excess   of   cold    potassium   ferricyanide 

solution. 

In  the  preparation  of  ethyl-red,  the  yield  of  dye  is  considerably 
lessened  when  more  than  two  molecular  proportions  of  potassium 
hydroxide  are  used  for  one  of  2-methylquinoline  methiodide  and  two  of 
quinoline  ethiodide. 

6-Chloroquinolirie  nitrate  forms  colourless,  glossy  needles,  m.  p.  176°; 
the  chr ornate,  which  can  be  used  for  purifying  the  base,  golden-yellow 
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needles,  m.  p.  168°,  and  the  ethiodidey  C9HgClN,EtI,  yellow  plates, 
m.  p.  168—169°. 

a-isoPropylcinchoninic  acid  has  m.  p.  150°,  not  146°,  and  a-iso- 
propylquinoline  methiodide,  CigHjgNI,  m.  p.  182°. 

Ethyl-red  is  not  formed  when  2-methylquinoline  ethiodide  is  added 
to  a  hot  solution  of  quinoline  ethiodide  and  alcoholic  potash  solution, 
but  is  formed  when  cold  solutions  are  used.  This  indicates  that  1 -ethyls 
2-quinolone  and  1-ethyltetrahydroquinolone,  which  are  formed  by  the 
action  of  hot  alkali  on  the  carbinol  base,  cannot  be  intermediate 
products  in  the  formation  of  the  dye. 

Cold  aqueous  potassium  hydroxide  reacts  with  2-methylquinoline 
ethiodide,  yielding  a  base  which  is  soluble  in  ether  or  benzene,  and  the 
base  appears  to  be  a  carbinol  base,  as  it  yields  2-methylquinoline 
ethochloride  and  water  when  its  dry  benzene  solution  is  treated  with 
hydrogen  chloride, 

l'Methyl-4-quinaldone  reacts  with  phosphorus  pentachloride,  yielding 
a  crude  product,  which  condenses  with  2-methylquinoline  ethiodide  and 
alkali  to  ethyl-red.  J.  J.  S. 

Formation  of  4-Oxycarbostyril  from  o-Nitrobenzoylacetio 
Acid.  KoiCHi  Matsubara  {J.  Coll.  Sci.  Tokyo,  1908,  25,  xvii,  1 — 3). 
— 4-Oxycarbostyril  (or  2  : 4-dihydroxyquinoline)  is  formed  by  adding 
an  ammoniacal  solution  of  o-nitrobenzoylacetic  acid  to  an  aqueous 
solution  of  ferrous  sulphate  to  which  an  excess  of  ammonia  has  been 
added.  W.  H.  G. 

Action  of  Acid  Esters  on  Quinoline  Bases.  Johann  Spady 
(Ber.y  1908,  41,  2902— 2907).— On  heating  methyl  salicylate  with 
2-methylquinoline  at  180°,  a  quinaldine  dye,  C22H20^2>  phe^iol,  and 
carbon  dioxide  are  formed.  The  reaction  is  analogous  to  that  be- 
tween alkyl  salicylates  and  primary  or  secondary  amines  studied  by 
Tingle.  The  dye  forms  microscopic,  yellow  prisms  from  benzene, 
m.  p,  190 — 191°;  it  dyes  silk  or  cotton  yarn  similarly  to  quinaldine- 
yellow ;  it  yields  a  sparingly  soluble,  crystalline  hydrochloride  and 
sulphate,  and  dissolves  in  concentrated  sulphuric  acid  to  a  yellow 
solution  having  a  bluish-green  fluorescence. 

Methyl  salicylate  reacts  with  quinoline  at  150°,  and  energetically  at 
180 — 190°,  forming  a  compound,  Q^ffi^<f>^c^,\'H..f),  crystallising  in 
minute,  glistening,  orange  needles,  which  sinter  at  281 — 282°,  and  melt 
and  decompose  at  a  higher  temperature.  It  is  soluble  in  water  and 
alkaline  hydroxides,  and  its  solutions,  particularly  in  alcohol  or 
benzene,  have  a  greeji  fluorescence.  E.  F.  A. 

Quinonoid  Compounds.  XVII.  mm-Quinoneimines.  II. 
Richard  Willstatter  and  Jean  Piccard  {Ber.,  1908,  41, 
3245 — 3252,     Compare  this  vol.,  i,  475). — SiS-jneri-Quinonedimethyldi- 

imonium    nitrate,    N03*NH2l<^     \:NMe2'N03,NH2<^      \NMe2,    is 

prepared  by  the  action  of  nitrous  gases  on  a  solution  of  jo-phenylene- 
dimethp^ldi amine  in  alcohol  and  nitric  acid,  cooled  by  a  mixture  of  ice 
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and  calcium  chloride.     The  leaflets   are  green  by  transmitted  light, 
and  show  a  copper  metallic  lustre ;  the  solution  is  red. 

Potassium  ferricyanide  in  aqueous  solution,  when  stirred  into  an 
acetic  acid  solution  of  the  phenylenedimethyldiamine,  forms  green, 
rectangular  plates  of  SL^-Tneri-quinonedimethyldi-imonium  ferricyanide, 
H2Fe(CN)g-NMe2:C6H4:NH,2NH2-C6H4-NMe2. 

Wurster  and  Schobig  obtained  a  blue  dye  from  tetramethyl- 
phenylenediamine  which  could  only  be  analysed  as  the  ferricyanide 
(Abstr.,  1880,  111).  Two  meri-quinonoid  compounds  have  been 
obtaiued  by  the  authors,  the  blue  salt,  CjQHjgN2,H3Fe(CN)g,  and  the 
new  violet  salt,  SCi^HigNg  +  H3Fe(CN)g  minus  Hg. 

From  benzidine,  two  meW-quinonoid  chromates  have  been  obtained  : 
the  first,  NH:CgH4:CgH4:NH,4NH2-CgH4-CgH^-NH2,4H2Cr04,  is 
formed  when  a  chromic  acid  solution  is  treated  at  0°  with  an  excess 
of  an  acetic  acid  solution  of  benzidine.  It  is  blue,  the  other  is  brownish- 
violet,  and  is  obtained  when  excess  of  chromic  acid  is  employed.  It 
has  the  composition : 

NH:CgH4:CgH4:NH,3NH2-CgH4-CgH4-NH2,5H2Cr04 
(compare  Willstatter  and  Kalb,  Abstr.,  1906,  i,  996). 

The  quinonoid  derivatives  of  tetramethylbenzidine  prepared  by 
Willstatter  and  Kalb  (Abstr.,  1904,  i,  1050)  have  been  re-examined 
by  the  new  titration  method  with  stannous  chloride.  The  formula  of 
the  yellow  ^o^o-quinonoid  disulphate  has  been  confirmed  ;  the  green 
wieri-quinonoid  dichloride  has  the  constitution  : 

NMe2Ci:C6H4:CgH4:NMe2Cl,NMe2-CgH4-CgH4-NMe2,6H20. 

W.  R. 

Action  of  Halogens  and  Hydrogen  Halides  on  Phenyl- 
hydrazine.  Georg  Lockemann  and  E.  Weiniger  {Ber.,  1908,  41, 
3102—3108.  Compare  Fischer,  this  Journ.,  1877,  ii,  887;  von 
Meyer,  Abstr.,  1887,  1042  ;  Stolle,  Abstr.,  1903,  ii,  100).— Iodine  acts 
on  phenylhydrazine  dissolved  in  absolute  ether,  yielding  pentaphenyl- 
hydrazine  trihy dried ide,  iodobenzene,  and  nitrogen,  thus : 
ePh-NgHg  +  2I2  =  Phi  +  (Ph-N2H3)5,3HI  +  N2. 
Bromine  acts  in  a  similar  manner,  but  chlorine  yields  only  the  normal 
hydrochloride. 

Pentaplienylhydrazine  trihydriodide,  (Ph'N2H3)5,3HI,  crystallises  in 
thin,  colourless  leaflets,  m.  p.  137°.  An  alcoholic  solution  of  the 
substance  when  treated  with  ether  yields  the  monohydriodidey 

Ph-N2H3,HI, 
crystallising  in  colourless  leaflets,  m.  p.  165°.     The  basic  salt, 

(Ph.N2H3)2,HI, 
is  prepared  by  passing  small  quantities  of   hydrogen  iodide  into  an 
ethereal  solution  of  phenylhydrazine ;  it  crystallises  in  small,  colourless 
needles,  m.  p.  132°. 

Pentaphenylhydrazine  trihydrohromide,  (Ph*]Sr2H3)5,3HBr,  is  ob- 
tained as  a  white,  crystalline  precipitate,  m.  p.  194 — 197°.  Phenyl- 
hydrazine  hydrobromide  and  the  basic  salt,  (Ph'N2H3)2,HBr,  melt  at 
218°  and  183°  respectively.  These  differ  from  the  m.  p.'s  recorded  by 
Le  Canu  (Abstr.,  1903,  .i,  778),  Broche  (Abstr.,  1894,  i,  562),  and 
Ponzio  (Abstr.,  1906,  i,  482).  W.  H.  G. 
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Action  of  Nitrous  Esters  on  Hydrazine,  Phenylhydrazine, 
and  Benzylhydrazine  in  Alkaline  Solution.  Robert  Stolle 
{Ber.,  1908,41,  2811— 2813).— The  author  had  already  patented  the 
same  process  as  that  since  described  by  Thiele  (this  vol.,  ii,  940)  for  the 
preparation  of  azoimide.  The  best  yields  (80%)  are  obtained  by  boil- 
ing an  alcoholic  solution  of  hydrazine  hydrate  with  amyl  nitrite  and 
sodium  ethoxide.  By  neutralising  hydrazine  sulphate  with  aqueous 
potassium  hydroxide  and  shaking  the  solution  with  alcohol,  potassium 
hydroxide,  and  amyl  nitrite,  a  70%  yield  is  obtained,  and  yields  of  60% 
(of  the  hydrazine  sulphate  used)  result  when  no  alcohol  is  used. 
The  author  has  also  prepared  isodiazobenzene  salts  by  the  action  of  ethyl 
nitrite  on  phenylhydrazine  in  presence  of  sodium  or  potassium 
ethoxide  (compare  Thiele,  this  vol.,  i,  927).  The  silver  salt  is  white. 
Benzylhydrazine  when  treated  with  ethyl  nitrite  and  sodium  ethoxide 
in  alcoholic  solution  yields,  after  some  days,  a  mixture  of  sodium 
azoimide  and  sodium  dibenzylhydrazine.  J.  C.  C. 


Pyrimidines.  XXXVII.  Synthesis  of  4-Methylcytosine. 
Carl  0.  Johns  {Amer.  Ghem.  J.,  1908,  40,  348— 355).— Of  the  two 
methyl  derivatives  of  cytosine  having  the  methyl  group  attached  to 
carbon,  the  6-methyl  compound  has  already  been  prepared  (Wheeler 
and  Johnson,  Abstr.,  1904,  i,  624),  and  the  4-methyl  compound  is 
described  in  the  present  paper.  When  6-oxy-2-ethylthiol-4-methyl- 
pyrimidine  (obtained  in  an  80 — 90%  yield  by  condensing  i/^-ethyl- 
thiocarbamide  hydrobromide  with  ethyl  acetoacetate  in  aqueous  sodium 
hydroxide)  is  heated  with  phosphoryl  chloride,  it  is  converted  into 

^-chloro-2-ethylthiol-i-methylpyrimidine^      N-^pL /^rr^CMe,    b.     p. 

142°/15  mm.,  which,  with  sodium  ethoxide,  furnishes  Q-ethoxy-2-ethyl- 

ihiol-4:-methylpyrimidine,  N^^pj^^^  <',pTT^CMe,  b.  p.  154°/20  mm. 

When  6-chloro-2-ethylthiol-4-methylpyrimidine  is  heated  with 
alcoholic  ammonia  under  pressure,  it  yields  Q-amino-2  ■ethylthiolA-methyl- 

pyrimidine,  N^^pJ-j^rr''!  prr^CMe,  which  forms  crystals  with  a  tetra- 

hedral  outline  and  a  tendency  to  twinning,  m.  p.  115 — 116°.  On 
evaporating  this  substance  with  concentrated  hydrochloric  acid,  it 
gives  2-oxy-Q-amino-4:-methylpyrimidine  {4:-methylcytosine), 

^<C(NH,).CH>^^^' 
crystallising  in  anhydrous,  slender,  brittle  prisms,  which  do  not  melt 
at  310°,  but  decoirfpose  slowly  at  higher  temperatures.  At  24°, 
0'36  gram  is  dissolved  by  100  c.c.  of  water.  The  monohydrochloride 
forms  blunt,  flat  prisms  with  a  hexagonal  appearance ;  it  sinters  at 
280°,  and  decomposes  slowly  above  300°      The  basic  hydrochloride ^ 

(C,H,0N3)3,HC1, 
forms  pearly  scales,  which  do  not  melt  at  310°.     The  nitrate,  clusters 
of  blunt  prisms,  VaQ  sulphate,  (C5HyON'3).2,H2S04,H20,  large,  flat  prisms, 
and  the  picrate,  yellow    needles,  decomposing   above    265°,   are   also 
described.  J.  C.  C. 
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4-Keto-compound8  of  Pyrines.  August  Michaelis  and  F. 
Engelhardt  {Ber.,  1908,  41,  2668— 2676).— The  authors  have 
prepared  keto-compounds  of  the  pyrines  by  a  similar  method  to  that 
used  for  the  preparation  of  the  azo-derivatives  of  antipyrioe  and 
thiopyrine  (Michaelis  and  Schlecht,  Abstr.,  1906,  i,  614),  namely,  by 
treating  the  corresponding  ketopyrazolones  or  their  chloropyrazoles 
with  methyl  sulphate.  In  the  present  paper,  the  4-benzoyl  derivatives 
of  the  pyrines  are  described. 

4-Benzoyl-l-phenyl-3-methyl-5-pyrazolone  is  best  prepared  by  con- 
verting l-phenyl-3-methyl-5-pyrazolone  into  the  5-benzoyl  derivative, 
transforming  the  recrystallised  substance  into  the  4  : 5-dibenzoyl 
derivative,  and  heating  this  with  alcoholic  potash  according  to  Nef's 
method  (Abstr.,  1892,  146).  Nef  {loc.  cit.)  describes  4-benzoyl-l- 
phenyl-3-methylpyrazolone  as  forming  yellow  needles,  m.  p.  86°,  and 
Knorr  (Abstr.,  1895,  i,  396)  gives  m.  p.  116—117°.  The  authors  find 
that  it  exists  in  two  isomeric  modifications  ;  the  one  separates  from  a 
mixture  of  light  petroleum  and  chloroform  in  large,  yellow,  quadratic 
columns,  m.  p.  86°,  and  the  other  crystallises  from  alcohol  in  asbestos- 
like, white  needles,  m.  p.  118°. 

CMelNMe. 

4:-Benzoylantipyrine,    \  0<^  j>NPh,  prepared  from  4-benzoyl-l- 

CBziC / 

phenyl-3-methylpyrazolone  and  methyl  sulphate,  forms  colourless, 
rhombic  columns,  m.  p.  148°.  Its  aqueous  solution  gives  a  red  color- 
ation with  ferric  chloride.  The  hydrochloride  crystallises  in  hexagonal 
tablets,  m.  p.  218°.  The  phenylht/drazone,  CiiHuONg-CPhlN-NHPh, 
forms  quadratic  columns,  m.  p.  160°.     The  hydrazone, 

CuHi^ONg-CPhlN-NHa, 
crystallises  in  hexagonal  prisms,  m.  p.  215°;  with  nitrobenzaldehyde  it 
gives  a  yellow,  insoluble  compound,  m.  p.  350° ;  the  hydrochloride  of 
the  hydrazone  forms  yellow,  quadratic  columns,  m.  p.  202°.  The 
oxime  of  benzoylantipyrine,  Cj^Hj^ONg'CPhlN'OH,  crystallises  in 
long,  hexagonal  prisms,  m.  p.  197°. 

CMe— =:N'Me. 

i-a-Hydroxyhenzylantipyrine,    \  0<^  \NPh,    prepared 

C(CHPh-OH):C / 

by  reducing  4-benzoylantipyrine  with  sodium  amalgam,  crystallises  in 
long,  white,  hexagonal  prisms,  m.  p.  173°.  It  gives  a  strong  anti- 
pyrine  reaction  with  ferric  chloride,  and,  on  warming  with  dilute 
hydrochloric  acid,  furnishes  benzyiideneantipyrine  hydrochloride 
(Knorr,  Abstr.,  1884,  1378),  which  is  found  to  have  the  formula 
^29^28^2^4'2HC1,7H20.  Benzoylantipyriue  and  a-hydroxybenzylanti- 
pyrine  have  no  striking  poisonous  effects  when  administered  to  dogs. 

5-Chloro-4:-benzoyl-l-phenyl-3-methylpyrazole  methiodide,  prepared  by 
treating  the  pyrazole  (Michaelis  and  Bender,  Abstr.,  1903,  i,  288)  with 
methyl  sulphate  and  subsequently  adding  potassium  iodide  to  the 
aqueous  solution,  forms  glistening,  quadratic  tablets,  m.  p.  166°.  With 
sodium   hydroxide,  it  yields  4-benzoylantipyrine,  and  with  potassium 

CMelNMev 


CBzIC 
crystallising  in  flat,  quadratic  prisms,  m.  p.  217°.     The  phenylhydr 


hydrogen    sulphide    it    gives'   i-benzoylthiopyrinet     \  S<^         J)NPh, 
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azone,  CjiHjjNgS'CPhlN'NHPh,  crystallises  in  microscopic,  yellowish- 
white  needles,  m.  p.  280°,  and  the  methiodide  forms  long,  hexagonal 
prisms,  m.  p.  168°.  When  the  latter  is  heated,  it  yields  4-benzoyl- 
\^-thiopyrine  (Michaelis  and  LehmanD,  this  vol.,  i,  691). 

CMe=::=:NMe. 
^'Benzoylanilopyrine^    \  NPH<^  \NPh,  prepared  from  5-chloro- 

CBz=::=C ^ 

4-benzoyl-l-phenyl-3-methylpyrazole    methiodide    and    aniline,    forms 

dark  yellow,  rhombic  tablets,  m.  p.  159°  ;  the  phenylhydrazone, 

Cj^HigHg-CPhlN-NHPh, 

forms   long,    yellowish-white    needles,    m.   p.    178°.      The   methiodide 

crystallises  in  large,  colourless  or  pale  rose-coloured,  quadratic  tablets, 

m.p.  172°,  and,  on  heating,  furnishes  ^-henzoyl-\l/-anilopyrine  (4:-benzoyl-5- 

,,.,.,,       ,^        ,   ,  ,,     ^^/NPh-C-NMePh         ^.  ^ 

memycamlino-l-phenyC-3-methylpyrazole)f    i>t<C^,,     U^^  ,     which 

uMe*  L/dz 

forms  hexagonal  columns,  m.  p.  144*5°. 

The     methiodide      of      5-amino-4-benzoyl-l-phenyl-3-methylpyrazole 

(Michaelis  and  Bender,  loc.  cit.)  crystallises  in  glistening,  quadratic 

tablets,  m.  p.  238°.     The  methochloride  forms  glistening,  white  leaflets, 

and    with    aqueous    sodium    hydroxide    gives     A-benzoyliminopyrine 

(2  : 5-imino-4:-benzoyl-l-phenyl-2-methyldihyd7'opy7'azole)f 

CMe=:zNMe. 

I    NH<         >NPh, 

CBz==:C — / 
which  crystallises  in  small,  yellow  needles,  m.  p.  155°.  J.  C.  0. 

Piperazine  Phosphates  and  Arsenates.  A.  Astruc  and  R. 
Brenta  {Bull.  SoG.  chim.,  1908,  [iv],  3,  963— 966).— Piperazine  forms 
with  phosphoric  acid  the  two  salts  :  04H^olSr2,H3P04,H20  and 

C4HioN2,2H3P04. 
Of  these,  both  are  acid  to  phenolphthalein,  and  the  first  is  alkaline 
and  the  second  neutral  to  helianthin.     The  potassium  salt, 

is  neutral  to  phenolphthalein  and  alkaline  to  helianthin.  The  two 
arsenates  are  similar  in  constitution  to  the  phosphates,  and  show  like 
behaviour  with  the  indicators  named.     The  salts  of  the  type 

C,Hi„N„H,P0„H20 
may  be  regarded   as  analogous  with   disodium   hydrogen    phosphate 
or  arsenate,  and  those  of  the  type  GJl^QN2*2il^VO^    may  perhaps  be 
regarded  as  salts  of  the  acid,  2H3PO4.  mentioned  by  Giran  (this  vol., 
ii,  686).  T.  A.  H. 

• 

Urazoles  XIV.     Reactions  between  Tautomeric  Acids  and 

Salts   with    Diazomethane   and  Alkyl   Haloids.      Salamon   F. 

AcREE,  J.  M.  Johnson,  R.  F.  Brunel,  G.  H.  Shadinger,  and  Sidney 

NiRDLiNGER    (Ber.,    1908,    41,    3199—3236.      Compare   this   vol.,   ii, 

163). — 1-Phenylurazole   and    its    derivatives   are    moderately    strong 

acids,    and    yield    salts    not    markedly    hydrolysed,    the    dissociation 

constants   of  which   are   easily   determined.     They  also   react  easily 

with  alkyl  halides,  and  as  no  slow  tautomeric  changes  occur  and  the 

isomeric   ethers  so  obtained  are  stable,  these  compounds  are  very 
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suitable  for  an  investigation  of  tautomeric  phenomena.  It  has  now 
been  proved  with  practical  certainty  that  both  forms  of  the  salts  of 
l-phenyl-4-methylurazole  exist  in  solution,  and  that  the  alkyl  halide 
reacts  with  the  enolic  as  well  as  with  the  ketonic  anion  to  form  the 
O-  and  N-ethers. 

NPh-NNa.   ^^         K,  NPh — N.   ^^     +       ^^ 

60-NMe>^^         ^  60.NMe>^^-^^^^^*^ 

NPh N  NPh N  + 

An  ™>C^^N^     —  Anxw^GO'  +  ^a  +  Etl. 

CO-NMe^  K^  CO'lSTMe"^ 

If  K^  is  the  alkylation  constant,  x  the  velocity  of  formation 
of  the  N -ether,  and  x  that  of  the  0-ether,  then 

dxjdt  =  Z(Csait  -a;  -  a;')((7Eti  -x-x'); 
d{x  +  x)ldt ^K+  K'iC^n  -X- ^'KCeh  - x-x),  and  E/K'  =  x/x  = 
N-ether/0-ether.  The  ratio  between  the  quantities  of  the  two  stable 
alkyl  or  other  derivatives  from  tautomeric  substances  must  be 
independent  of  the  time,  and  the  ratio  between  the  quantity  of 
ethers  and  the  alkylating  reagent  is  dependent  on  three  factors : 
(1)  the  relative  reactivities  of  the  tautomeric  isomerides  with  the 
reagent ;  (2)  the  ratio  of  the  isomerides  if  these  exist  in  equilibrium, 
and  (3)  the  velocity  of  transformation  of  one  isomerido  into  the  other 
as  soon  as  the  equilibrium  is  disturbed. 

The  hypotheses  of  Comstock,  Wheeler,  and  Nef  are  discussed  from 
this  point  of  view,  and  considered  to  be  erroneous.  The  theory 
{loc.  cit.)  has  been  confirmed  and  extended  to  all  tautomeric 
phenomena.  It  would  appear  that  the  equilibrium  is  established 
between  the  molecules  of  the  salt,  and  not  the  anions,  as  the  addition 
of  sodium  iodide  to  solutions  of  ethyl  iodide  and  sodium  urazole 
does  not  cause  a  catalytic  alteration  in  the  ratio  of  0-ether  to 
N-ether,  although  the  nature  of  the  urazole  salt  has  a  large  effect. 
Thus  ethyl  iodide  gives  with  the  sodium,  potassium,  barium,  and  zinc  salts 
of  l-phenyl-4-methylurazole  in  a  O'ZN  solution  in  40%  alcohol  at  60°, 
velocity  constants :  0-42,  0-36,  0*28,  and  0-05.  The  sodium  salt  of 
l-phenyl-2-methylurazole  yields  with  methyl  iodide,  98%  of  the 
N-ether  and  2%  of  the  0-ether,  whereas  the  silver  salt  gives  a  50% 
yield  of  both.  Experiments  are  quoted  to  show  that  by  using  the 
potassium  and  silver  salts  of  l-phenyl-4-methylurazole  with  ethyl 
iodide  at  22°,  60°,  and  90°,  constant  values  of  the  ratio  of  two  ethers 
are  obtained ;  thus  indicating  that  the  equilibrium  in  solution  is  not 
markedly  affected  by  temperature. 

The  effect  of  solvent  has  also  been  studied;  thus  the  silver  salt 
with  ethyl  iodide  at  60°  gives  the  ratio  of  the  two  ethers :  in  40% 
alcohol,  40  :  60  ;  in  absolute  alcohol,  33  :  67;  in  acetone,  39*5  :  60'5  ;  in 
water,  37  :  63,  and  in  ether,  35  :  65. 

When  different  alkyl  iodides  are  employed,  this  ratio  of  N-  to 
0-ether  is  altered.  The  silver  salt  of  l-phenyl-2-methylurazole  reacts 
quickly  with  methyl  iodide  to  form  50%  of  each,  and  with  ethyl  iodide 
only  slowly  to  give  90%  0-  and  10%  N-ether. 

Concentration  has  practically  no  effect;   thus  the  sodium  salt  of 
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l-pheDyl-4>methylurazole  with  ethyl  iodide  in  0*3,  0*15,  0*1,  and 
0-075iV  solutions  gave  the  ratio  94  N-  :  6  0-ether.  W.  R. 

Action  of  Hydrazine  Hydrate  on  Ethyl  Bisdiazoacetate. 
Theodor  Curtius  and  Eugen  Rimele  {Ber.,  1908,  41,  3108—3116). 
— In  continuation  of  the  investigation  of  Curtius,  Darapsky,  and 
Bockmiihl  (this  vol.,  i,  144),  the  behaviour  of  ethyl  bisdiazoacetate 
towards  hydrazine  has  been  studied.  It  is  found  that  the  carbethoxy- 
groups  of  ethyl  bisdiazoacetate  are  attacked  by  hydrazine  hydrate, 
the  first  compound  formed  being  ethyl  bisdiazoacetate  hydrazide, 
which  is  acted  on  by  further  quantities  of  hydrazine,  yielding  bisdiazo- 
acetic  acid  dihydrazide.  In  this  respect,  ethyl  bisdiazoacetate  behaves 
like  ethyl  terephthalate ;  in  both  compounds,  the  carbethoxy-groups 
occupy  1  : 4-positions. 

Ethyl  bisdiazoacetate  hydrazide  is  converted  by  nitrous  acid  into 
ethyl  tetrazinedicarboxylate  azoimide,  and  the  dihydrazide  into 
tetrazinedicarboxylic  acid  diazoimide.  Ethyl  bisdiazoacetate  is  most 
readily  prepared  by  the  action  of  diazomethane  on  an  ethereal  solution 
of  bisdiazoacetic  acid. 

Ethyl  bisdiazoacetate  hydrazide,  C02Et-C<^^^^>C-CO-NH-NH2, 

prepared  by  the  action  of  hydrazine  hydrate  on  ethyl  bisdiazoacetate 
in  alcoholic  solution,  crystallises  in  small,  soft,  pale  yellow  needles, 
m.  p.  228 — 231°  (decomp.) ;  the  hydrochloride,  CgHio03Ng,HCl,  crystal- 
lises in  slender,  golden-yellow  needles,  m.  p.  212°.  The  corresponding 
methyl  ester,  C^HgOgNg,  has  m.  p.  211°.  The  following  derivatives  of 
the  ethyl  ester  are  prepared  by  shaking  its  solution  in  dilute  hydro- 
chloric acid  with  the  aldehyde  or  by  heating  the  hydrazide  with  the 
ketone  :  the  hemylidene  derivative, 

C02EfC<^~^>C-C0-NH-N:CHPh, 

is  obtained  as  a  yellow,  crystalline  powder,  decomposing  at  233 — 234°  ; 
the  y-methoxybenzylidene  derivative,  Ci4Hjg03lSrg,  sinters  and  melts  at 
237°;  the  p-opylidem  derivative,  C02EfC2H2N4-CO-NH-N:CMe2, 
crystallises  in  slender,  pale  yellow  needles,  m.  p,  115°;  the  a-phenyl- 
ethylidene  derivative,  Oj^HjgOgNg,  crystallises  in  small,  glistening,  pale 
yellow  needles,  m.  p.  182 — 185°;  the  acetyl  derivative, 

C02Et-C2H2N4-CO-NH-NHAc, 
prepared  by  acting  on  the  hydrazide  with  acetic  anhydride,  forms  a 
yellow  powder,  m.  p.  166°. 

Ethyl  tetrazinedicarboxylate  azoimide,  COgEt'C^C^-l^.-j^^C'CO'Ng,  pre- 
pared by  treating  a  solution  of  the  hydrazide  hydrochloride  with 
sodium  nitrite,  crystallises  in  violet-red  leaflets,  decomposes  when 
heated,  and  liberates  2  mols.  of  nitrogen  when  its  alcoholic  solution  is 
boiled. 

Bisdiazoacetic  acid  dihydrazide, 

NH2-NH-CO-C<^~^>C-CO-NH-NH2, 

obtained  by  the  action  of  a  large  excess  of  hydrazine  hydrate  on  ethyl 
bisdiazoacetate,  crystallises  in  golden-yellow  spangles,  m.  p.  265 — 275° 
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(decomp.) ;  the  hydrochloride,  C4Hg02Ng,2HCl,  and  dibenzylidene 
derivative,  C2H^N4(CO*NH'N!CHPh)2,  a  yellow  powder,  m.  p.  above 
290°,  were  prepared  and  analysed. 

Hydrazine  hisdiazoacetate,  0^^^^{G0^'^^^^^  prepared  by  adding 
hydrazine  hydrate  to  an  alcoholic  solution  of  bisdiazoacetic  acid, 
crystallises  in  small,  yellow  needles,  m.  p.  183 — 188°.  Aminonium 
hydrogen  hisdiazoacetate,  GO^'0^<^^'0O^^^j  prepared  by  adding 
the  acid  (1  mol.)  to  the  neutral  ammonium  salt  (1  mol.),  crystallises 
in  orange-red  needles,  m.  p.  192°.  In  the  same  way  are  obtained  : 
sodium  hydrogen  hisdiazoacetate,  C4H304N4Na,H20,  yellow  needles, 
and  potassium  hydrogen  hisdiazoacetate,  C^HgO^N^K.  Barium  hisdiazo- 
acetate, Qfijd^fiei,2}ljd,  is  obtained  as  a  yellow  precipitate  by 
adding  barium  chloride  to  an  alcoholic  solution  of  the  acid.  Attempts 
to  prepare  acid  barium  and  silver  salts  were  unsuccessful. 

W.  H.  G. 

i//-Diazoacetic  Acid.  Ernst  MuLLER(5er.,  1908,41,  3116 — 3139). 
■ — A  continuation  of  the  investigations  by  Curtius,  Darapsky, 
and  Muller  (compare  Abstr.,  1906,  i,  939  ;  1907,  i,  21,  262,  359,  450, 
451).  When  ethyl  diazoacetate  is  treated  with  a  concentrated 
aqueous  solution  of  potassium  hydroxide,  it  is  converted  into  a 
tripotassium  salt  of   i//-diazoacetic  acid, 

C02K-C<^2L^>CK.C02K  ; 

the  formation  of  this  salt  is  greatly  accelerated  by  the  presence  of 
ethyl  alcohol.     It  is  converted  by  dilute  acetic  acid  into  the  dipotassium 

salt,  C02K-C<^*^^>CH-C02K,  which,  with  glacial  acetic  acid,  yields 

the  potassium  hydrogen  salt,  C02K-C<^I^^>CH-C02H.      That  the 

latter  has  this  constitution  follows  from  the  fact  that  it  yields  a 
nitroso-derivative  which  undoubtedly  has  the  constitution 

Potassium  i/^-diazoacetate  is  hydrolysed  by  boiling  acids,  yielding 
glyoxylic  acid  (2  mols.),  hydrazine  (1  mol.),  and  nitrogen  (1  mol.). 

j/^-Diazoacetic  acid  has  not  yet  been  isolated,  but  an  aqueous  solution 
of  the  acid  is  obtained  by  treating  the  lead  salt  with  hydrogen 
sulphide ;  the  yellow  solution  thus  obtained  has  a  decided  acid 
reaction,  and  gives  the  reaction  characteristic  of  the  i/^-series,  namely, 
evolution  of  nitrogen  and  formation  of  hydrazine  and  glyoxylic  acid 
when  warmed  with  acids. 

Unlike  »/^-diazoacetamide,  which  is  readily  converted  by  a  warm 
solution  of  potassium  hydroxide  into  bisdiazoacetamide  (compare  Abstr., 
1906,  i,  939),  potassium  (//-diazoacetate  is  converted  only  with  difficulty 
into  potassium  hisdiazoacetate.  The  formation  of  potassium  hisdiazo- 
acetate from  potassium  diazoacetate  observed  by  Hantzsch  and 
Lehmann  (Abstr.,  1901,  i,  678)  must  therefore  take  place  through  the 
intermediate  j/^-diazoacetate. 

An  aqueous  solution  of  potassium  i/^-diazoacetate  is  converted  by 
bromine  into  potassium  hydrogen  bromodihydrotetraziuedicarboxyl.tte  j 
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it  is  always  obtained  with  |HBr,  and  probably  has  the  formula 

C0,K-0<^^^>C-C02H,iHBr, 

since  it  is  also  formed  by  the  action  of  bromine  on  potassium  bisdiazo- 
acetate,  and  is  reduced  by  hydrogen  sulphide  to  bisdiazoacetic  acid. 
All  attempts  to  remove  the  JHBr  lead  to  the  decomposition  of  the 
substance  ;  thus  it  is  converted  by  an  aqueous  solution  of  potassium 
acetate  into  potassium  tetrazinedicarboxylate,  and  by  sulphurous  acid 
into  tetrazinecarboxylic  acid. 

Tripotassium  ifz-diazoacetate,  C^llO^^^TL^,^!!^^)  is  obtained  as  a  pale 
yellow  precipitate,  which  becomes  brownish-yellow  when  exposed  to 
light ;  the  dipotassium  salt,  CJl2^4^^^2'^2^>  ^^  ^  lemon-yellow 
precipitate  ;  the  potassium  hydrogen  salt,  C^HgO^N^KjHgO,  as  a  bright 
yellow  precipitate ;  the  silver  salt,  C^HO^N^Agg,  and  lead  salt, 

as  yellow  precipitates  by  adding  silver  nitrate  or  lead  acetate  to 
aqueous  solutions  of  the  dipotassium  salt.  Dipotassium  ammonium 
il'-diazoacetate,  C4HO4N4K2NH4,  is  obtained  as  hard,  yellow  leaflets 
by  saturating  a  cold  aqueous  solution  of  the  potassium  salt  with 
ammonia. 

Potassium  hydrogen  hromodihydrotetrazinedicarhoxylate, 

forms  a  brick-red  powder  ;  it  is  converted  by  an  aqueous  solution  of 
potassium  acetate  into  jjotassium  tetrazinedicarboxylate,  C^O^N^Kg,  a 
violet-red  precipitate,  which  yields  with  acetic  acid  the  salt, 

obtained  as  an  orange  powder ;  the  latter  loses  acetic  acid  at  90°, 
yielding  potassium  hydrogen  tetrazinedicarboxylate,  C^HO^N^K,  a 
carmine-red  powder. 

Ethyl  tetrazinedicarboxylate,  C2N4(C02Et)2,  is  prepared  by  the  action 
of  nitrous  gases  on  an  ethereal  solution  of  ethyl  bisdiazoacetate ; 
it  crystallises  in  long,  purple  prisms,  m.  p.  105 — 106°  (decomp.). 

Potassium  nitrosodihydrotetrazinecarboxylate,  COgK'CgHgN^'NO,  is 
obtained  by  adding  acetic  acid  to  an  aqueous  solution  of  potassium 
»/^-diazoacetate  and  nitrite  as  a  bright  yellow  precipitate,  m.  p.  170° 
(decomp.).  It  is  converted  by  hydrogen  sulphide  into  a  sulphur 
dioxide  additive  compound  oi potassium  1  :  2-dihydro-l  :  2  :  4  :  5-tetrazine- 
3-carboxylate,  obtained  as  a  pale  yellow,  crystalline  substance.  A 
strong  aqueous  solution  of  this  substance,  when  treated  with  sulphuric 
acid,  yields  1  :  2-dihydro-l  :  2  :  4  :  5-tetrazine-3-carboxylic  acid, 

C2H3N4-C02H,H20, 
which    crystallises    ii^   glistening,    yellow    scales,    m.    p.    93 — 105° 
(decomp.).     When   heated   at    60 — 70°   for   forty-five   minutes,  it   is 
converted  into  l-amino-3  : 4-triazole  (compare  Biilow^  Abstr.,  1906,  i, 
905;  1907,  i,  99).  W.  H.  G. 

So-called  Ethyl  isoDiazoacetate.  Theodor]  Curtius,  August 
Darapsky,  and  Ernst  Muller  (Per.,  1908,  41,  3140 — 3160). 
— Contrary  to  the  statement  of  Hantzsch  and  Lehmann  (Abstr., 
1901,  i,  678),  the  compound    described    by   these   authors   as   ethyl 
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potassioisodiazoacetate,    C02Et*C*^  I      ,  when  treated  with  dilute  acid 

liberates  nitrogen ;  the  solution  is  then  found  to  contain  ethyl 
glyoxylate  (2  mols.)  and  hydrazine  (1  mol.).  If  the  solution  is  boiled 
for  some  time,  the  ethyl  glyoxylate  is  hydrolysed,  and  the  glyoxylic 
acid  reacts  with  the  hydrazine,  yielding  ammonia  and  oxalic  acid. 
It  is  therefore  evident  that  the  compound  is  not  ethyl  potassioiso- 
diazoacetate,  since  this  substance  when  hydrolysed  would  yield  only 
ethyl  oxalate  and  hydrazine.  The  compound  prepared  according  to 
the   directions   of    Hantzsch   and   Lehmann   is   shown    to   have   the 

composition  COgEf  C<^*^^>CK-C02Et,K0Et ;   that   is,   it  is  an 

additive  product  of  potassium  ethoxide  with  potassium  diethyl 
if/-diazoacetate  (compare  MUller,  preceding  abstract),  which,  when 
hydrolysed  decomposes,  thus:  C2H2]Sr4(C02Et)^  ?^  2C02Et-CHO  + 
NgH^  +  Ng.  An  aqueous  solution  of  this  substance,  contrary  to  the 
statements  of  Hantzsch  and  Lehmann  (loc.  cit.),  yields  with  silver 
nitrate  the  silver  salt,  CgHj^  O^N^  Ag,  J  AggO,  obtained  as  a  greenish-black 
precipitate,  and  with  mercuric  chloride  a  dense,  yellowish-brown 
precipitate  of  a  complex  m&rcury  salt.  The  potassium  salt  is 
converted  by  an  aqueous  solution  of  potassium  hydroxide  (1:1)  into 
potassium  j//-diazoacetate  (compare  Miiller,  loc.  cit.). 

Sodium  diethyl  i{/-diazoacetate,  C02Et'C2HN4Na*C02Et,NaOEt, 
described  by  Hantzsch  and  Lehmann  as  ethyl  sodioisodiazoacetate, 
COgEt'CNaNgjJHgO,  is  best  prepared  by  the  action  of  sodium 
ethoxide,  prepared  by  Briihl's  method,  on  ethyl  diazoacetate. 

The  substance  which  separates  as  an  oil  when  an  aqueous  solution 
of  either  of  the  above  salts  is  treated  with  dilute  acids  could  not  be 
purified,  and  all  attempts  to  prepare  derivatives  were  unsuccessful. 

W.  H.  G. 

Products  of  the  Transformation  of  Ethyl  Diazoacetate 
under  the  Influence  of  Alkalis.  Theodor  Curtius,  August 
Darapsky,  and  Ernst  Muller  (Ber.,  1908,  41,  3161— 3172).— A 
summary  of  the  results  obtained  during  the  investigation  on  the 
behaviour  of  ethyl  diazoacetate  towards  alkalis  (compare  Curtius, 
Darapsky,  and  Miiller,  Abstr.,  1906,  i,  939;  1907,  i,  21,  262,  359, 
450,  451,  and  preceding  abstract ;  Miiller,  preceding  abstract). 

W.  H.  G. 

Ethylenediguanide.  Emil  Dittler  (Monatsh.t  1908,  29, 
645 — 652). — Whilst  monoamines  form  additive  compounds  (the  mono- 
substituted  diguanides)  with  dicyanodiamide,  Ziegelbauer  observed 
(Abstr.,  1897,  i,  142)  that  the  action  of  o-phenylenediamine  on 
dicyanodiamide  leads  to  the  formation  of  ammonia  and  o-phenylene- 

diguanide,  CgH4<CxTTT.ri/j^TT\^^H«     With  the  object  of  determining 

if  this  formation  of  a  di substituted  diguanide  is  a  general  reaction  of 
diamines,  the  author  has  studied  the  action  of  ethylenediamine  on 
dicyanodiamide,  and  has  found  that  here,  also,  the  reaction  leads  to  the 
formation  of  ammonia  and  a  disubstituted  diguanide. 
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Ethylenediguanide^  ^2H4^>j-H*rlNHi'^'^"^'  formed  by  the  action  of 
ethylenediamine  on  dicyanodiamide  at  80 — 150°,  is  isolated  as  the 
sulphate  of  the  copper  derivative,  (C4HgN5)2Cu,H2S04,3H20,  which 
separates  in  rose-red,  microscopic  needles,  and  dissolves  sparingly  in 
water,  but  readily  in  aqueous  alkalis,  forming  red  solutions.  The 
hydrogen  sulphate,  Qj^c)^^,^^0^^  forms  hygroscopic,  white  needles, 
and  gives  characteristic  reactions  with  nickel,  cobalt,  gold,  and 
platinum  salts,  and  with  chromic,  picric,  and  picrolonic  acids.  The 
sulphate,  {G^^^^.'K^O^,  hydrogen  chloride,  0^113X^,21101,  chromate^ 
(04119X5)2, HgOrO^,  and  picrolonate,  O^HgN^jOjoHgOgN^,  are  described. 
The  free  base,  liberated  from  the  sulphate  by  cold  baryta  water,  is 
obtained  as  a  syrup,  which  decomposes  above  150°,  yielding  complicated 
products.  The  action  of  boiling  baryta  water  on  the  sulphate,  on  the 
other  hand,  leads  to  the  formation  of  ethylenediamine.  G.  Y. 

Aromatic  Monatomic  Cyanamid.es.  Paul  Pierron  (Ann.  Chim. 
Phys.,  1908,  [viii],  15,  145 — 278). — Mainly  a  resume  of  work  already 
published  (Abstr.,  1905,  i,  125;  1906,  i,  772;  1907,  i,  121);  the 
following  compounds  are  described  for  the  first  time  :  {}/'Cumylcyan- 
amide,  OgHgMeg'NH'ON,  colourless  prisms,  m.  p.  126°;  the  carbamide 
and  the  benzoyl  derivatives  melt  at  237°  and  94°  respectively ;  ^-iodo- 
phenylcyanamide,  OgH^I'NH'ON,  m.  p.  110°,  and  the  carbamide,  m.  p. 
244°;  benzeneazo-m-ethoxycyananilide,  0N*NH*0gH3(0Et)*NINPh,m.  p. 
81 — 82°;  and  the  following  corrections  in  melting  points  are  recorded  : 
the  benzoyl  derivative  of  benzeneazo-jp-cyananilide  has  m.  p.  191°,  and  not 
161°;  benzeneazo-m-tolylcarbamide  has  m.  p.  186°,  and  not  152°,  and 
benzeneazo-/)-cyano-o-ethoxyanilide  has  m.  p.  120°,  and  not  121°  (com- 
pare Abstr.,  1906,  i,  772). 

With  the  view  of  preparing  the  corresponding  dicyanamides  and 
their  derivatives,  the  author  has  examined  the  behaviour  of  the 
phenylenediamines  with  cyanogen  bromide. 

m-Phenylenediamine  yields  m-phenylenedicyanamide,  OgH4(NH*CN)2, 
m.  p.  205 — 207°.  When  heated  rapidly,  it  condenses  with  diazobenzene 
chloride  to  yield  the  following  products:  (1)  benzeneazo-m-phenylene- 
dicyanamide,  06H2(0N-NH)2(N:NPh)2,  m.  p.  250—252°  ;  (2)  m-bis-keto- 
2-phenylbenzotriazine  {dibenzeneazodicarbonyl-vti-phenylenediamine) 
NPh-N  N-NPh 

m.  p.  310°;  (3)  benzeneazo-m-phenylenedicarbamide, 

NPh:N-06H3(NH-00-NH2)2, 

m.      p.      238 — 240°;,      (4)     imino-m.-cyanamido-2-phenylbenzoiriazine 

{benzeneazoaminocarbonylaminophenylcyanamide  ;    iminocarbonylcyano- 

N'JSTPh 
chrysoidine),  ON-NH-06H3<       1  .         ,    m.    p.    200°    when    heated 

rapidly,    or    290°   when    gradually    heated ;    the    hydrochloride    has 
m.  p.  230°. 

m-Cyanaminophenylcarbamide,  ON'NH'CgH^'NH'OO'NHg,  m.  p. 
210°,  has  a  pronounced  sweet  taste,  and  condenses  with  diazobenzene 
chloride   to   form  keto-m-cyanamido-2-phenylb6nzotriazine   (benzeneazo- 

VOL.  xciv.  i.  S  r 
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carhonyl-m-amidocyananilide ;  carhonylcyanochrysoidine), 

N'NPh 

m.  p.  268°;  the  corresponding  carbamide  has  m.  p.  300°,  and,  on  reduction, 
it  yields  keto-Jii-cyanamido-2-phenyldihydrobenzotriazine  (dihydrocarbonyl- 

cyanochrysoidine),  CN*NH*CgH3<^  i       ,  m.  p.  210°. 

vn-Cyanoaminoacetanilide^  CN'NH'CgH^'NHAc,  m.  p.  205 — 207°, 
condenses  with  diazobenzene  chloride  to  form  benzeneazoacetamido- 
cyananilide  {acetylGyanochrysoidine),  CN']SrH'CgH3(NAc)IN'NHPh, 
m,  p.  246°;  cyanochrysoidine,  CN-NH*C6H3(NH):N-NHPh,  has  m.  p. 
186°,  and  the  benzoyl  derivative  has  m.  p.  233°. 

In  the  case  of  jo-phenylenediamine,  the  dicyanamide  derivative  could 
not  be  isolated  in  the  pure  state ;  ^-oyanaminophenyloarbamidey 

has  m.  p.  265°,  and  does  not  form  a  stable  compound  with  diazobenzene 
chloride. 

o-Phenylenediamine  does  not  form  cyanamide  derivatives,  but  yields 

o-phenyleneguanidiney  CgH^^-j^-rr^CINH,  m.   p.  222°,  when   treated 

with  cyanogen  bromide ;  the  benzoyl  derivative  has  m.  p.  236°  j  it  is 
converted  into  iminodicarbonyl'O-phenyleneguanidine^ 

by  the  further  action  of  cyanogen  bromide,  and  the  same  compound  is 
obtained  by  the  action  of  cyanogen  bromide  on  o-phenylenediamine  in 
the  presence  of  sodium  hydrogen  carbonate,  or  by  the  condensation  of 
o-phenyleneguanidine  with  biuret. 

^-Naphthylcyanamide  condenses  with  diazobenzene  chloride  to 
ioi'm.imino-2-phenylnaphthatriazi7ie{benzeneazoi7ninocarbonyl-l3'naphthyl' 

,N-NPh 

^N-C(NH)' 

obtained  by  the  action  of  cyanogen  bromide  on  benzeneazo-yS-naphthyl- 
amine ;  the  hydrochloride,  m.  p.  230°,  and  the  dichr ornate  have  been 
prepared.  When  the  base  is  treated  with  acids,  alkalis,  or  benzoyl 
cjilpride,  it  is  converted  into  keto-2-phenylnaphthatriazine, 

N«CO 

^io^6<N-NPh 
(compare  Goldschmidt  and  Rosell,  Abstr.,  1890,  614  ;  Busch,  Abstr,, 
1900,  i,  59),  and,  on  reduction  with  stannous  chloride,  it  yields  the 
hydrochloride  of  imino-2'phenyldihydronaphthatriazine, 

m.  p.  242—245°.  M.  A.  W. 

Azo-compounds  of  Salicylic  Acid.  Eugene  Grandmougin  and 
JuLiEN  GuiSAN  {Chem.  Zenir.,  1908,  ii,  310 — 311  ;  from  Eev.  gen. 
Matieres  Coloranies,   1908,  12,  129—137,     Compare  Abstr.,   1907,  i, 


amine),  C^q1Iq<^^  n/xrxT\'  ^'   P*    ^^^^f  ^^^  *^®   same  compound   is 
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987). — When  aminosalicylic  acid  and  ^-phenylenediamine  are  reduced 
by  means  of  sodium  hydrogen  sulphite  in  hot  aqueous  solution, 
^-nitrobenzeneazosalicylic  acid^  m.  p.  256°,  is  formed. 

vd-Tolueneazosalicylic  acid  is  a  yellow,  crystalline  substance, 
m.  p.  208°;  acei?/^  compound,  m.  p.  155°.  p-Tolueneazosalicylic  acid 
forms  yellowish-brown  needles,  m.  p.  214°  ;  the  sodium  salt  is  known  as 
flavazole,  and  the  acetyl  compound,  CjgHj403N2.  pale  yellow  crystals, 
m.  p.  159 "5°  m-JVitrotolueneazosalicylic  acid,  Cj^HjjOgNg,  prepared 
from  diazotised  m-nitro-jo-toluidine  and  salicylic  acid  in  alkaline 
solution,  forms  yellow  needles,  m.  p.  242°;  the  acetyl  compound, 
CigHjgOgNg,  large,  yellow  crystals,  m.  p.  171°. 

O'Nitrotolueneazosalicylic  acid,  prepared  in  like  manner,  crystal- 
lises in  brown  needles,  m.  p.  210°,  which,  when  reduced  with  hydrogen 
sulphite,  form  a  triazole  compound ;  the  acetyl  compound  crystallises  in 
brownish-yellow  needles,  m.  p.  180°.  ip-Acetylaminobenzeneazosalicylio 
acid,  C15H13O4N3,  forms  a  brownish-yellow,  crystalline  powder,  m.  p. 
245°  (decomp.) ;  the  diacetyl  compound,  yellow  needles,  m.  p.  200° 
(decomp.).  When  this  is  treated  with  strong  sulphuric  acid,  p-ammo- 
henzeneazosalicylic  acid,  NH2*CgH4*N2'CgH3(OH)'C02H,  is  produced, 
which  forms  a  grey,  crystalline  powder,  m.  p.  230°  (decomp.),  and 
gives  with  carbonyl  chloride  the  diaminodiphenyl  derivative  of  carb- 
amide, CO[NH*CgH4'N2*CgH3(OH)*C02H].  -p-Hydroxyhenzeneazosali- 
cylic  acid,  CjgH^oO^Ng'  prepared  by  the  diazo-reaction  from  jo-amino- 
benzeneazosalicylic  acid,  or  from  jo-aminophenol  and  salicylic  acid,  or 
from  aminosalicylic  acid  and  phenol,  crystallises  in  brown  needles, 
m.  p.  236°.  ^-Ethoxyhenzeneazosalicylic  acid,  Q^^^fi^^,  prepared 
from  diazotised  phenetidine  and  salicylic  acid,  is  a  green,  crystalline 
powder,  m.  p.  208°;  the  acetyl  compound,  yellow  crystals,  m.  p. 
158'5°.     m.-Carhoxyhenzeneazosalicylic  acid, 

C02H-CgH4-N2-C6H3(OH)-C02H, 
prepared  from  m-aminobenzoic  acid,  has  m.  p.  about  280°  (decomp.). 
o-Carboxyhenzeneazosalicylic  acid,  from  anthranilic  acid,  forms  yellow 
crystals,  m.  p.  219°  (with  sublimation).  va-Sulphohenzeneazosalicylic 
acid,  prepared  from  metanilic  acid,  gives  a  crystalline  sodium  salt 
of  the  composition  Na*Ci3H90gN'2^>^H2^-  When  diazotised  nitro- 
aniline  and  diazotised  2-naphthylamine-7-sulphonic  acid  act  on  salicylic 
acid,  some  tris-azo-compound  and  phenol-bis-azo-compound  are  found 
together  with  the  bis-azo-derivative.  J.  Y.  E. 

Aromatic  and  Aliphatic  isoDiazo-compounds  (isoAzotates) 
from  Hydrazines.  Johannes  Thiele  {Ber.,  1908,  41,  2806—2811). 
— When  phenylhydr^zine  is  treated  with  an  alkyl  nitrite  and  alkali, 
it  is  smoothly  converted  into  the  corresponding  metallic  salt  of  iso- 
diazobenzene,  nitrogen  monoxide  being  formed  at  the  same  time.  In 
the  well-known  production  of  diazonium  salts  from  phenylhydrazine 
salts  and  nitrous  acid  and  from  nitrosophenylhydrazine,  the  author 
has  been  able  to  show  that  nitrogen  monoxide  is  formed  here  also,  and 
he  considers  that  the  process  involves  the  intermediate  formation  of 
dinitrosohydrazines,  R*N(NO)'NH'NO,  or  the  alkali  salts  of  their 
tautomerides.     It  is  probable,  also,  that  in  the  interation  of  hydrazine 

3  r  2 
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and  nitrous  acid  (Dennstedt  and  Gohlich,  Abstr.,  1898,  ii,  425), 
dinitrosohydrazine  is  formed,  which,  with  the  possible  intermediate 
formation  of  a  compound  Ng'NO,  may  decompose  according  to  the 
equation  :  NO-NH-NH-NO  =  NgO  +  Ng  +  HgO.  Further,  azoimide  and 
nitrous  acid  decompose,  thus  :  NgH  +  HlSOg  =  Ng  +  NgO  +  HgO,  so  that 
for  each  molecule  of  nitrogen  monoxide  formed  in  the  above  reaction 
one  molecule  of  azoimide  is  lost. 

Nitrosophenylhydrazine  forms  salts  with  bases,  and,  on  heating  its 
solutions  in  indifferent  solvents,  it  decomposes  into  aniline  and  nitrogen 
monoxide;  moreover,  it  does  not  form  nitrosohydrazones  with 
acetaldehyde  or  benzaldehyde,  and  it  is  suggested  that  its  constitu- 
tion may  be  represented  as  CgH^'NH'NH'NO,  or  the  tautomeric 
expression. 

Nitrosobenzylhydrazine  gives  the  first  two  reactions,  but  gives  the 
normal  hydrazone  with  benzaldehyde,  so  that  the  symmetrical  formula 
CHgPh'NH'NH'NO  cannot  be  assigned  to  it.  Benzylhydrazine  also 
gives  the  corresponding  isodiazotate,  and,  as  this  may  be  regarded  as 
belonging  to  the  aliphatic  series,  it  is  termed  sodium  benzylisoazotatey 
CgHg'CHg'NIN'ONa.  This  compound,  which  forms  white  needles, 
resembles  sodium  benzeneisodiazotate  in  its  reactions,  except  that  it 
cannot  be  converted  into  a  diazonium  salt  and  does  not  yield  azo-dyes ; 
with  acids,  nitrogen  is  evolved. 

Sodium  benzeneisodiazotate,  prepared  by  adding  ethyl  nitrite  mixed 
with  ether  to  a  cold  mixture  of  phenylhydrazine,  sodium  methoxide, 
and  ether,  gives,  in  aqueous  solution,  with  ferric  chloride  a  brown, 
with  copper  sulphate  a  blackish-violet,  and  with  mercuric  nitrate 
a  white,  precipitate.  Sodium  7>-nitrobenzeneisodiazotate  and  sodium 
benzyk'soazotate  give  similar  reactions. 

An  aqueous  solution  of  nitrosophenylhydrazine  gives  with  ferric 
chloride  a  transient  violet  coloration,  with  copper  acetate  a  precipitate 
followed  by  reduction,  and  with  mercuric  nitrate  a  yellow  precipi- 
tate sparingly  soluble  in  dilute  nitric  acid.  The  sodium  salt, 
CgHg'NgHONa,  obtained  by  adding  sodium  methoxide  to  the  ethereal 
solution,  is  white ;  with  water,  nitrosophenylhydrazine  is  regenerated. 

Nitrosobenzylhydrazine  gives  with  copper  acetate  a  pale  precipitate 
soluble  in  dilute  acids,  which  reddens  on  warming.  With  mercuric 
nitrate,  a  yellow  precipitate,  soon  turning  white,  is  produced, 
which  is  sparingly  soluble  in  nitric  acid.  The  sodium  salt, 
C^HgNg'ONa,  resembles  that  of  nitrosophenylhydrazine.         J.  C.  C. 

Hydrolysis  of  Legumelin  from  the  Pea  (Pisum  sativum). 
Thomas  B.  Osborne  and  Frederick  W.  Heyl  {J.  Biol.  Chem.,  1908,  6, 
197 — 206). — Legumelin  is  the  albumin  which  occurs  in  many 
leguminous  seeds.  The  following  table  compares  the  percentage  of 
hydrolytic  products  in  legumelin  and  leucosin,  the  albumin  of 
wheat : 


ORGANIC   CHEMISTRY. 


929 


Legumelin.  Leucosin. 

Glycine    0-50  0*94 

A-lanine  0*92  4-45 

Valine 0*69  0-18 

Leucine   9-63  11-34 

Proline     3-96  3-18 

Phenylalanine    ...  479  3-83 

Aspartic  acid 4*11  3*35 


Legumelin.  Leucosin. 

Glutamic  acid     ...  12'96  673 

Tyrosine 1-56  3-34 

Arginine 5'45  5*94 

Histidine     2-27  2*83 

Lysine     303  275 

Ammonia    ...  1'26  1'41 

Total    51-15  50-53 

Tryptophan  is  present  in  both ;  serine  and  cystine  were  not 
estimated.  W.  D.  H. 

Hydrolysis  of  Vicilin  from  the  Pea  (Pisum  sativum). 
Thomas  B.  Osborne  and  Frederick  W.  Heyl  {J.  Biol.  Chem.,  1908, 
5,  187 — 196). — Vicilin  is  a  globulin  occurring  in  the  pea,  horse-bean, 
and  lentil.  It  differs  from  legumin  in  containing  more  carbon,  less 
nitrogen,  and  much  less  sulphur.  It  contains  the  smallest  proportion 
of  sulphur  yet  found  in  any  protein  (0*1 — 0-2%).  The  following 
table  compares  the  percentage  of  hydrolytic  products  of  the  two 
proteins  : 

Vicilin.     Legumin. 

Cystine    not  determined 

Oxyproline ,,  ,, 

Tyrosine 2'38  1-55 

Arginine... 8-91  1171 

Histidine    2-17  1-69 

Lysine 5*40  4-98 

Ammonia    2-03  2-05 

Tryptophan    present       present 


Vicilin.  Legumin. 

Glycine    Q-G  0-38 

Alanine   , 0-5  2-08 

Valine 0-15  ? 

Leucine   9-38  800 

Proline     4-06  3*22 

Phenylalanine    ...     3-82  3-75 

Aspartic  acid 5 '30  5*30 

Glutamic  acid 21-34  16-97 

Serine ?  0-53 


Total     65-44 


62-22 


W.  D.  H. 


Applicability  of  the  Laws  of  Amphoteric  Electrolytes  to 
Serum  Globulin.  T.  Brailsford  Robertson  {J.  Biol.  Ghem.,  1908, 
5,  155 — 162). — Polemical  against  H.  Lunden  (ibid.,  267). 

W.  D.  H. 

The  Swelling  of  Fibrin.  Martin  H.  Fischer  (PJluger's  Archiv, 
1908,  125,  99—110.  Compare  Abstr.,  1907,  i,  1095).— Fibrin  swells 
more  in  acids  than  in  distilled  water ;  various  acids  produce  this  effect 
better  than  others  ;  for  instance,  hydrochloric  acid  is  the  most  and 
sulphuric  acid  the  least  effective  of  those  investigated.  The  amount 
of  swelling  is  dependent  on  the  concentration  of  the  acids.  Alkalis 
also  cause  fibrin  to  swell  in  various  degrees  in  proportion  to  the 
concentration.  Beyond  a  certain  point  in  the  case  both  of  acid  and 
alkali,  the  swelling  d^reases.  Alkalis  produce  more  swelling  than 
acids  of  the  same  strength.  The  addition  of  salts  lessens  the  swelling, 
as  also  do  non-electrolytes  (urea,  sugar,  &c.).  The  taking  up  and 
giving  out  of  water  is  a  reversible  phenomenon.  W.  D.  H. 

Solubility  of  Zein  in  Different  Solvents.  Gino  Galeotti  and 
G.  GiAMPALMO  {Zeitsch.  Chem.  Ind.  KoUoide,  1908,  3,  118—126).— 
Zein  (a  protein  which  occurs  in  maize)  is  insoluble  in  water  and 
in  alcohol,  but  is  readily  soluble  in  a  mixture  of  them.  The 
maximum   solubility  is    observed  with  60%  alcohol.      The   solutions 
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in  alcohol  stronger  than  45%  are  clear  and  mobile,  those  in  weaker 
alcohols  are  turbid  and  viscous.  The  addition  of  xylene,  ether, 
or  light  petroleum  does  not  precipitate  zein  from  these  solutions 
unless  enough  is  added  to  form  a  second  liquid  phase.  The  solubility 
curve  for  mixtures  of  chloroform  and  85%  alcohol  is  found  to  possess  two 
maxima,  one  about  16%  and  the  other  about  54%  of  chloroform.  The 
solubility  of  zein  in  mixtures  of  water,  alcohol,  and  acetone  is  very 
thoroughly  studied,  and  the  results  represented  by  a  diagram.  The 
mixtures  containing  acetone  dissolve  less  zein  than  the  corresponding 
mixture  of  water  and  alcohol.  The  two  series  of  solutions  (clear  and 
easily  filtered — turbid  and  not  readily  filtered)  are  also  found  in  the 
acetone  mixtures.     Zein  is  insoluble  in  all  the  pure  solvents  tried. 

T.  E. 

Another  Method  of  Measuring  Large  Molecular  Masses. 
William  Sutherland  {Phil.  Mag.,  1908,  [vi],  16,  497 — 512).— From 
a  relationship,  previously  deduced  by  the  author,  between  the 
molecular  conductivity,  the  concentration,  the  viscosities  of  the 
solvent  and  solution,  the  mass  of  the  atom  of  hydrogen,  the  dielectric 
capacity  of  the  solvent,  and  the  dissociating  force  which  causes 
complete  ionisation,  the  author  has  deduced  the  molecular  masses  of 
globulin  and  casein.  The  globulin  ions  produced  by  hydrochloric  acid 
in  aqueous  solutions  are  found  to  be  bivalent,  and  their  molecular 
mass  about  10,000.  The  molecular  mass  of  the  casein  ion  is  given  as 
2605.  On  tlie  assumption  that  the  casein  ion  is  bivalent,  this  result 
agrees  freely  well  with  the  value  1135  obtained  by  Laqueur  and 
Sackur  for  its  equivalent  weight.  H.  M.  D. 

Influence  of  Temperature  on  the  Solubility  of  Casein  in 
Alkaline  Solutions.  T.  Bbailsford  Robertson  {J.  Biol.  Chem., 
1908,  5,  147 — 154). — The  solubility  of  casein  in  alkaline  solutions  is 
increased  at  temperatures  over  40°.  This  fact  is  not  in  harmony  with 
the  view  that  heat  increases  the  degree  of  hydrolytic  dissociation  of 
solutions  of  the  caseinates.  Osborne  showed  that  heating  increases 
the  alkalinity  and  electrical  conductivity  of  caseinate  solutions ;  it  is, 
therefore,  suggested  that  the  influence  of  heat  on  proteins  consists, 
among  other  things,  of  shifting  equilibria  of  the  type  : 
HX-OH  +  HX-OH  ^  HXX-OH  +  HgO 
in  the  direction  of  higher  complexes,  and  that  heat  coagulation  is  a 
result  of  repeated  condensations  of  this  type.  The  solubility  of 
casein  in  solutions  of  various  concentrations  of  potassium  hydroxide, 
lithium  hydroxide,  and  calcium  hydroxide  at  various  temperatures  is 
given.  W.  D.  H. 

Products  of  Hydrolysis  of  Casein.  Zdenko  H.  Skraup 
(Monatsh.y  1908,  29,  791—798.  Compare  Abderhalden  and  Funk, 
Abstr.,  1907,  i,  1095). — In  the  products  of  hydrolysis  of  casein  with 
hydrochloric  acid,  three  substances  occur,  which  have  the  composition 
of  leucylvalylimide.  The  one  is  fairly  strongly  Isevorotatory,  the 
second  is  weakly  rotatory,  and  the  third  is  practically  inactive.  It  is 
not  yet  certain  whether  these  compounds  are  pure  or  mixtures. 
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The  ether-alcoholic  extract  of  the  hydrolysed  casein,  on  distillation, 
left  a  residue  which  was  esterified  and  distilled  in  a  vacuum ;  three 
fractions  were  collected  up  to  115°,  and  the  residue  on  extraction  with 
alcohol  gave  a  substance,  Q^^^fi^^,  sintering  at  283°,  in.  p.  289°, 
[a]D  -  53-0°  (Abderhalden  and  Funk  give  [ajn  -  44-27°). 

The  mother  liquor  from  this  yielded  a  substance^  Oj^HgoO^Ng, 
forming  needle-shaped  crystals,  m.  p.  250°,  [a]i,  -  17  6°.  The  alcoholic 
extract  from  which  the  first  substance  was  obtained  yielded,  with  light 
petroleum,  a  third  suhstancc,  CjgHgoOgNg,  forming  crystals,  m.  p.  275°. 
The  mother  liquor  from  this  gave  leucine,  and  amines  of  the  composi- 
tion of  butyl-  and  amyl-amine.  After  separating  the  leucine,  the 
solution  furnished  a  basic  aurichloride,  C^ETj^NClgAu,  m.  p.  195° 
(decomp.),  the  corresponding  hydrochloride  of  which  crystallises  only 
in  a  vacuum,  and  a  platinichloride,  {Q^^^)^,\{^tQ\Q,  large,  yellow 
leaves,  m.  p.  210°  (decomp.);  the  corresponding  hydrochloride  crystal- 
lises more  readily  than  that  prepared  from  the  aurichloride,  and  both 
give  the  carbamide  reaction.  J.  C.  C. 

Formation  of  Thymine  by  Heating  Intestinal  Nucleic  Acid. 
Katsuji  Inguye  {Zeitsch.  physiol.  Chem.,  1908,  67,  313). — If  nucleic 
acid  (from  the  intestines)  is  burnt,  a  white  material  collects  on  the 
walls  of  the  tube.     This  was  collected  and  ideatified  as  thymine. 

W.  D.  H. 

Pyrimidines.  X.  Action  of  Diazobenzenesulphonic  Acid  on 
Thymine,  Uracil,  and  Cytosine.  Treat  B.  Johnson  and  Samuel  H. 
Clapp  {J.  Biol.  Chem.,  1 908,  5, 1 63— 172). — Thymine,  uracil,  and  cytosine 
all  give,  in  the  presence  of  alkali,  a  red  solution  with  diazobenzene- 
sulphonic acid.  The  colour  given  by  thymine  is  most  intense.  Substi- 
tution in  position  3  in  the  pyrimidine  ring  prevents  the  formation  of  a 
red  colour,  and  the  absence  of  this  colour  reaction  in  nucleic  acids 
(Burian)  indicates  that  thymine,  and  probably  also  cytosine  and  uracil, 
are  linked  in  nucleic  acids  at  position  3.  Whether  the  pyrimidines 
are  linked  to  phosphorus,  a  carbohydrate  complex  or  otherwise,  is  not 
yet  settled.  W,  D.  H. 

Cleavage  Products  of  Nucleic  Acid.  Phcebus  A.  Levene 
{Zeitsoh.  physiol.  Chem.y  1908,  57, 154 — 156  ;  Hermann  Steudel,  ibid.t 
157 — 160). — Polemical  between  the  two  authors,  mainly  in  reference 
to  priority,  W.  D.  H. 

Inosic  Acid.  Phcpbus  A.  Levene  and  Walter  A.  Jacobs  {Ber., 
1908,  41,  2703— 2707)»— When  hydrolysed  with  5%  sulphuric  acid 
and  the  products  isolated  by  means  of  their  barium  salts,  inosic  acid 
furnishes  a  complex  phosphoric  acid,  of  which  two  barium  salts  were 
analysed.  The  one,  (C5lIgOgP)2Ba3,  is  amorphous,  has  [a]^  +  4*4°,  and 
reduces  Fehling's  solution  on  heating,  and  the  other,  C5H^O()PBa,5H20 
or  C5HgOgPBa,5H20,  forms  bundles  of  needles  and  readily  reduces 
Fehling's  solution.  By  hydrolysis  of  inosic  acid  with  5%  potassium 
hydroxide,  30%  of  the  original  phosphoric  acid  is  eliminated.  The 
conclusion   is   drawn  that  in  inosic  acid  the  carbohydrate   forms  a 
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glucophosphoric  acid  with  the  phosphoric  acid,  and  that  the  base  is 
combined  with  the  aldehyde  group  of  the  sugar.  The  authors  are 
unable  to  confirm  the  observations  of  Neuberg  and  Brahn  (Abstr., 
1907,  i,  1097),  or  of  Bauer  (Abstr.,  1907,  i,  1098),  as  to  the  nature  of 
the  sugar.  J.  C.  C. 

Hydrolysis  of  Witte's  Peptone.  Phcebus  A.  Levene  and 
D.  D.  VAN  Slyke  {Biochem.  Zeiisch.,  1908,  13,  440— 457).— The 
peptone  was  hydrolysed  by  hydrochloric  acid.  The  following  yields 
of  amino-acids  were  obtained  (in  parts  per  cent,  of  the  peptone),  the 
corresponding  yields  from  fibrin  being  given  in  brackets  :  tyrosine, 
3-25  (3-3) ;  glycine,  0*78  (2-2) ;  alanine,  2-83  (3-1) ;  valine  and  leucine, 
14-70  (13-0);  phenylalanine,  2-60  (1-2);  glutamic  acid,  8'24  (6-6); 
aspartic  acid,  1-70  (1*7);  proline,  4*56  (2-4);  serine,  1*18;  histidine, 
0-75  ;  lysine,  2*71  ;  arginine,  1-48.  Total  yield  of  amino-acids, 
47-78%.  S.  B.  S. 

Polypeptides  Containing  Tryptophan.  Emil  Abdebhalden 
and  Louis  Baumann  {Ber.,  1908,  41,  2S57—2SQ0).—Iodoacetyl-l- 
tryptophan,  prepared  by  coupling  the  components  in  alkaline  solution, 
crystallises  in  needles,  m.  p.  175 — 176°  (decomp.),  and  has  [a]"^^  +  31-3°. 
Chloroacetyl-Z-tryptophan  has  [a]o +329,  not  -32*9°  as  previously 
stated  in  error  (Abstr.,  1907,  i,  652).  Methyl-dl-a-iodopropionyl-l- 
tryptophan  crystallises  in  needles  aggregated  in  rosettes,  m.  p. 
145 — 146°.  di,\-Alanyl-\4ryptophan  anhydride,  prepared  by  the  action 
of  methyl-alcoholic  ammonia  on  the  foregoing,  crystallises  in  minute 
needles,  m.  p.  290°  (corr.),  [a]b"  +  87°.  E.  F.  A. 

Plastein.  Phcebus  A.  Levene  and  D.  D.  van  Slyke  {Biochem. 
Zeitsch.,  1908,  13,  458 — 474). — The  plastein  was  made  by  treatment 
of  a  20%  solution  of  Witte's  peptone  in  0-2%  hydrochloric  acid. 
It  was  submitted  to  hydrolysis,  and  the  following  percentages  of 
amino-acids  were  obtained,  the  corresponding  numbers  for  fibrin  being 
given  in  brackets:  tyrosine,  3-03  (3*1);  glycine,  0-50  (2*2);  alanine? 
(3-1);  valine  and  leucine,  15*59  (13*0);  phenylalanine,  1*0  (1*2); 
glutamic  acid,  10*02  (6'8);  aspartic  acid,  2*15  (1*7);  proline,  2-55 
(2-4);  histidine,  0'43  ;  arginine,  2-06;  lysine,  1-42.  Total  yield  of 
amino-acid,  38*75%.  The  numbers  indicate  that  plastein  is  a 
complex  protein,  not  far  removed  in  composition  from  fibrin.  It  is 
not  possible  to  determine,  however,  whether  the  plastein  is  a  synthetic 
product,  or  a  coagulated  form  of  one  of  the  fibrin  albumoses. 

S.  B.  s. 
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A  New  Reaction  of  Petroleum.  Ettore  Moltnaei  and  P. 
Fenakoli  {Ber.,  1908,  41,  3704— 3707).— It  has  been  found  that 
Kussian  petroleums  yield  ozonides  by  the  action  of  ozonised  oxygen 
at  8—10".  An  oil,  b.  p.  135—290°,  gave  12%  of  ozonide,  whereas  one 
boiling  at  295 — 300°  gave  32%.  The  ozonide  forms  a  white  or  pale 
yellowish-red  powder  soluble  in  ether,  chloroform,  or  benzene.  It  can 
be  kept  for  several  days  at  low  temperatures,  but  decomposes  rapidly 
at  20°,  and  at  45 — 50°  yields  a  soft,  red  substance  which  is  converted 
into  a  brown  resin  at  160°. 

The  analyses  of  the  ozonide  agree  with  the  conclusion  that  it  is 
derived  from  a  naphthene,  Cj^HgQ,  containing  two  ethylene  Unkings. 

A  Roumanian  oil  gave  a  similar  ozonide,  whereas  an  Italian  oil, 
b.  p.  140 — 265°,  gave  a  small  amount  of  an  ozonide,  probably  derived 
from  a  hydrocarbon,  C^gHjg. 

The  ozone  also  produces  a  certain  amount  of  oxidation,  and  the 
residue  left  after  the  removal  of  the  ozonide  is  still  optically  active, 
indicating  that  this  activity  cannot  be  due  to  unaltered  cholesterol  in 
the  original  oil.  J.  J.  S. 

Preparation  of  Acetylene  Di-  and  Tetra-chlorides.  Johann 
H.  LiDHOLM  (D.R.-P.  201705). — A  mixture  of  2  vols,  of  chlorine  and 
1  vol.  of  acetylece,  diluted  with  10%  of  carbon  dioxide,  reacts  quite 
quietly  to  furnish  acetylene  tetrachloride  with  about  10%  of  acetylene 
dichloride  when  exposed  to  radium  emanations  or  to  the  light  from  a 
quartz-mercury  lamp  fed  with  a  current  of  3  to  5  amperes  and  60 — 75 
volts.  G.  T.  M. 

Constitution  of  Copper  Acetylide.  Johannes  Scheiber  [with 
E.  Flebbe]  {Ber.,    1908,  41,   3816—3828).- Makowka  has  assigned 

the   constitution    i  ^CH'CHO    to  the   copper   acetylene  compound 

obtained  by  precipitation  of  a  cuprous  salt  by  acetylene  (this  vol., 
i,  328).  It  is  now  shown  that  the  freshly-prepared  compound  can  be 
converted  into  a  dehydrated  form,  CgCuo,  by  heating  for  two  hours  at 
100°  over  calcium  chloride  (compare  Keiser,  Abstr.,  1892,  1416). 
This  result  is  not  in  accordance  with  the  aldehyde  formula.  Further, 
no  acetaldehyde  can  be  ^detected  when  the  compound  is  dissolved  in 
hydrochloric  acid,  whereas  trichloromercuriacetaldehyde  yields  the 
aldehyde,  but  no  acetylene,  under  corresponding  conditions  (Biltz  and 
Mumm,  Abstr.,  1905,  i,  2).  It  would  also  appear  that  the  water  is 
firmly  held  in  the  molecule,  as  after  drying  in  a  desiccator  for  twenty- 
eight  days  it  still  has  IHgO.  Inasmuch  as  the  compound  is  amorphous, 
it  is  unlikely  that  the  compound  contains  water  of  crystallisation,  and 

Cu-C 
of  two  suggested  formulae,  i      iii,H20  and  CHiCCu'CuOH,  preference 

Cu'C 
is  given  to  the  latter. 

VOL.  xciv.  i.  3s. 
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The  carbonaceous  residue  left  after  dissolution  of  the  acetylide  in 
hydrochloric  acid  is  not  an  impurity,  but  is  due  to  secondary  changes. 
Analysis  of  one  preparation  led  to  the  formula  (CiiHsO^)^;,  but  it 
is  uncertain  whether  it  is  of  definite  composition.  W.  R. 

Hydrogenation  of  Linalool  by  means  of  Nickel  and  Hydro- 
gen. Synthesis  of  Tetrahydrolinalool  (/J^-Dimethyloctan-^-ol). 
C.  J.  Enklaar  {Rec.  trav.  chmi.,  1908,  27,  411 — 417.  Compare  this 
vol.,  i,  664). — When  linalool  is  directly  hydrogenated  in  the  presence 
of  nickel  at  130 — 140°,  /3^-dimethyloctane  (compare  Willsfatter  and 
Meyer,  this  vol.,  i,  383)  is  obtained  together  with  the  saturated  alcohol, 
tetrahydrolinalool,  C^oH^fi,  b.  p.  88—88-5714  mm.,  D^'  0*8360, 
Wd  1*4388,  which  is  identical  with  j8^-dimethyloctan-^-ol, 

CHMe2-[CH2]3-CMe(OH)-CH2Me, 
prepared  synthetically  from  methylheptenone  (Barbier  and  Bouveault, 
Abstr.,  1896,  i,  445;  Yerley,  Abstr.,  1898,  i,  557;  Leser,  Abstr., 
1898,  i,  512;  Tiemann,  Abstr.,  1898,  i,  374;  Ipatieff,  Abstr.,  1901, 
i,  256)  by  the  following  series  of  reactions  :  methylheptenone  reacts 
with  magnesium  ethyl  iodide  to  form  ft(-dimethyl-AP-octene-^-ol, 

CMe2:CH-CH2-CH2-CMe(OH)-CH2-CH3, 
b.  p.  94—94-5°,  Df  0*8695,  n'^  1*4569,  which,  on  direct  hydrogenation 
in   the   presence   of   nickel,   yields   ^^-dimethyloctan-^-ol ;  it  follows 
therefore  that  linalool  has  the  formula, 

CMe2:CH-CH2-CH2-CMe(OH)-CH:CH2, 

ascribed  to  it  by  Tiemann  and  Semmler  (Abstr.,  1895,  i,  646). 

M.  A.  W. 

a-Methylallyl  Alcohol  (A«-Butene-y-ol),  Alfred  Wohl  and 
M.  S.  LosANiTSCH  (Ber.,  1908,  41,  3621—3622.  Compare  Keif,  this 
vol.,  i,  847). — The  action  of  magnesium  methyl  iodide  on  acraldehyde 
in  ethereal  solution  leads  to  the  formation  of  a-methylallyl  alcohol, 
CHgiCH'CHMe'OH,  which  is  obtained  as  a  viscid,  colourless  oil,  b.  p. 
96 — 97°/756  mm.  or  28 — 31°/35  mm.,  does  not  reduce  ammoniacal 
silver  or  Fehling's  solution,  and  when  treated  with  permanganate  is 
only  partly  oxidised,  evolving  carbon  dioxide.  Neither  by  this 
reaction  nor  by  oxidation  of  the  unsaturated  alcohol  with  chromic  acid 
and  very  dilute  sulphuric  acid  can  the  corresponding  ketone  be 
obtained.  G.  Y. 

Complex  Compounds  of  Multivalent  Alcohols.  A  Class  of 
Cyclic  Complex  Metallic  Salts.  Adolf  Grun  and  F.  Bockisch 
(Ber.,  1908,  41,  3465— 3478).— a^-Glycols  and  glycerol  show  a  marked 
tendency  to  combine  with  metallic  salts.  Such  compounds  are 
regarded  as  having  a  cyclic  structure,  and  are  classed  with  the 
saccharates  formed  by  sugars  with  metallic  oxides.  Ethylene  glycol 
displaces  water  from  the  hydrates  of  copper,  cobalt,  nickel,  and 
chromium  salts,  C2H4(OH)2  replacing  2H2O. 

Diethyleneglycolcuprosulphate,  CuS04,2C2H4(OH)2,2H20,  prepared  by 
warming  the  constituents  together  on  the  water- bath,  crystallises  in 
minute,  bright  blue  needles,  which  melt  to  a  clear  blue  liquid.  On 
warming  at  60°,  it  loses  25%  of  its  weight,  but  still  contains  11 '3%  of 
water.     On  prolonged  heating  at  125°,  copper  sulphate  alone  remains. 
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SO.JIoC^,    is    best 


SO^H^O. 


Triethyleyieglycolcohaltosulphatey      Co(  i  ^         ) 

L       VOJtlg'O-tl/s 

obtained  by  heating  the  constituents  at  the  water-bath  temperature, 

diluting  the  saturated,  purplish-red  solution  with  a  little  alcohol  after 

cooling,  and  adding  acetone  until  the  solution  is  decolorised.     A  red 

oil  is  precipitated,  which  forms  minute,  red,  hygroscopic  crystals  on 

drying  over  sulphuric  acid.     It  decomposes  in  aqueous  solution,  or  on 

heating  to  80°. 

Glycerol  monomethyl  ether  {a-monomethylin),  prepared  by  the  action  of 
sodium  methoxide  on  a-monochlorohydrin  in  cold  methyl-alcoholic 
solution,  forms  a  colourless,  pleasant  ethereal-smelling  liquid,  less 
viscid  than  glycerol.     It  has  b.  p.  1967728  mm.,  115—120718  mm. 

Dimethylincohaltosulphate,  CoS04,2CH3'0*CH2'C2H3(OH)2j  prepared 
by  mixing  the  components  in  the  cold  and  precipitating  the  saturated 
solution  with  ether,  is  obtained  as  a  dark  red,  microcrystalline  mass, 
which  is  very  hygroscopic. 

Glycerol  gives  rise  to  compounds  with  metallic  sulphates  having  the 

general  formula  [^(hoS-CH.Oh)^- 

They  are  obtained  by  heating  glycerol  on  the  water-bath  with  the 
hydrated  salt,  and  precipitated  from  the  saturated  solution  by  means 
of  alcohol. 

Trig lycerolcupr {sulphate  is  a  clear,  blue  mass  of  the  consistence  of 
colophony.  Triglycerolcohaltosulphate  forms  a  red,  gelatinous  mass, 
which  melts  on  heating  ;  it  dissolves  in  water,  and  is  reprecipitated 
unchanged  by  alcohol.  Triglycerolnickelosulphate  is  obtained  as  a 
transparent,  emerald-green,  glass-like  mass,  which  is  very  hygroscopic, 
but  extremely  stable.  Barium  chloride  removes  the  sulphate  from 
this  compound,  and  the  corresponding  chloride  results,  which  is  very 
similar  in  appearance.  Triglycerolzincisulphate  is  an  amorphous, 
colourless  mass. 

Triglycerol  calcium  hydroxide  forms  slightly  yellow,  granular  crystals, 
which  are  very  hygroscopic  and  absorb  carbon  dioxide  with  great 
avidity.  It  dissolves  easily  in  water,  sparingly  in  methyl  or  ethyl 
alcohol,  all  three  solutions  having  an  alkaline  reaction. 

The  compounds  formed  between  borates  and  glycerol  in  the  ordinary 
analytical  procedure  are  considered  to  be  complex  salts  of  the  above 
type,  and  not  salts  of  the  hypothetical  glyceroboric  acid. 

On  mixing  boric  acid,  glycerol  and  lithium  carbonate,  and  pre- 
cipitating with  alcoholic  silver  nitrate,  bright  yellow  crystals  of  the 
silver  salt,  AgB02,2C3Hj(OH)3,  are  obtained. 

a;8-Glycols,  when  treated  with  hydrogen  iodide,  are  only  partly  con- 
verted into  alkyl  iodide,  the  rest  being  reduced  to  hydrocarbon.  They 
cannot  therefore  be  estimated  in  this  manner.  E.  F.  A. 

Alkylated  Halohydrin  and  Vinylethyl  Ethers.  Josef  Houben 
(^er.,  1908,  41,  3708— 3712).— Polemical.  .A  reply  to  Hoering  (this 
vol.,  i,  497).  J.  J.  S. 

Metallic  Salts  of  Organic  Acids.  I.  Formates  and 
Acetates  of  Chromium.  Alfred  Werner  [with  J.  Jovanovits, 
G.  AscHKiNASY,  and  J.  Posselt]  {Ber.,  1908,  41,  3447— 3465).— The 
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author  has  commenced  a  systematic  examination  of  the  capacity 
of  the  metallic  salts  of  organic  acids  to  form  complex  compounds. 
The  present  communication  deals  mainly  with  the  formates  and 
acetates  of  chromium.  Two  types  of  salts  have  been  obtained  :  (a) 
normal  salts  ;  (b)  complex  salts. 

The    normal    salts    are    prepared    by    triturating    dihydroxotetra- 

aquochromium  sulphate,     ^^icoj  \      ^^4   (which  is    obtained   by  the 

addition  of  pyridine  to  an  aqueous  solution  of  chromium  alum  and 
sodium  sulphate),  with  an  organic  acid.  In  this  way  hexa-aquo- 
chromium  formate,  acetate,  'propionate,  and  butyrate  have  been 
prepared,  [Cr(H20)g](0*  00*^)3.  The  colour  of  these  salts  varies  in  a 
remarkable  way,  the  formate  being  greyish-green,  the  acetate  bluish- 
violet,  the  propionate  Turkey-blue,  and  the  butyrate  silver-grey. 
The  acetate  is  identical  with  Recoura's  compound  (Abstr.,  1899, 
ii,  661),  but  contains  6  instead  of  5  HgO.  All  the  salts  are 
hydrolytically  dissociated  by  excess  of  water,  giving  bluish-green 
solutions,  from  which  sodium  sulphate  precipitates  dihydroxotetra- 
aquochromium  sulphate.  By  trituration  with  mineral  acids,  the  salts 
are  converted  into  the  corresponding  hexa-aquochromium  salt  of  the 
mineral  acid,  proving  that  the  organic  acid  group  is  in  the  ionogenic  state. 

The  complex  salts  are  of   the   type      ^^s/O'OO-R'l    P^j^HgO,   the 

constitution  of  the  metallic  complex  being  as  yet  unknown. 

Hexaformatodioltrichromium formate,      ^^^ir\,nr\Tx\    p*COH,5H20, 

is  prepared  by  dissolving  freshly-precipitated,  moist  chromium  hydr- 
oxide in  formic  acid,  D  1'15 — 1*20  (compare  Haussermann,  Abstr., 
1895,  i,   15).     By  solution  in  concentrated  nitric  acid,  the  air-dried 

formate  is  converted  into  the  nitrate,     ^^z(f\.n{)Y{\    M^^sj^HgO,  from 

which  the  corresponding  chloride,  bromide,  iodide,  sulphate,  dithionate, 
and  aurichloride  have  been  prepared.     The  free  base, 

fC'-3jo?^l5H)JoH,5H,0. 

obtained  from  the  nitrate  and  ammonium  hydroxide,  crystallises  in 
light  green  needles. 

Hexa-acetatodioUrichromium  nitrate,  ^^3/r).n()]yre\  P^35^H2^>  ^^ 
prepared  by  dissolving  equal  quantities  of  recently-precipitated 
chromium  hydroxide  in  nitric  acid  (1  mol.)  and  in  glacial  acetic  acid 
(6  mols.)  respectively,  and  heating  the  mixed  solutions  on  the  water- 
bath  until  a  pure  dark  green  colour  is  produced ;  the  nitrate  slowly 
separates,  after  cooling,  in  tufts  of  dark  green  leaflets.  The  corre- 
sponding chloride,  bromide,  iodide,  periodide,  aurichloride,  and  platini- 
chloride  are  described  ;  the  last  three  salts  contain  only  SHgO.     Hexa- 

propionatodioltrichromium  chloride,     ^^z(r\,nr),n  tt  \     C1,5H20,  forms 

dark  green  crystals. 

Ilexa-acetatodiolamminetrichromium  thiocyanate, 


I NH3      (OH),         -1 
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prepared  from  chloropentamminechromium  chloride,  aqueous  potassium 
thiocyanate,  and  glacial  acetic  acid,  separates  from  acetone  in  tufts  of 
glistening,  pale  green  needles.  The  thiocyanate  group  is  probably 
within  the  metallic  complex,  since  an  aqueous  solution  of  the  salt  does 
not  immediately  precipitate  silver  thiocyanate  by  treatment  with 
silver    nitrate.     The    mother    liquor    contains    hexa-aatatodiol-aquo- 

amminetricohalt  nitrate,  -„-  o^^^^s^O'COM  ^  P^3'  which  is  also 
obtained  by  oxidising  the  thiocyanate  with  concentrated  nitric  acid ; 
the  corresponding  iodide  is  also  described.  C.  S. 

Double  Compounds  of  Acetates  with  Acetic  Anhydride. 
Hartwig  Feanzen  {Ber.,  1908,  41,  3641— 3644).— When  a  recently 
fused  and  powdered  acetate  is  boiled  for  a  short  time  with  acetic 
anhydride  and  the  filtered  solution  allowed  to  cool,  crystals  of  a 
compound  of  the  acetate  and  anhydride  separate.  Two  series  of 
compounds  appear  to  exist,  namely,  (Ac'OE)2,Ac20  and  Ac*0R,Ac20  ; 
the  latter  have  been  obtained  only  in  the  case  of  potassium  and 
sodium  acetate.  The  conditions  according  to  which  the  one  or  the 
other  compound  is  produced  are  unknown  in  the  case  of  sodium 
acetate,  but  in  general  the  compound  (Ac*ONa)2,Ac20  is  formed 
when  crystallisation  begins  in  the  warm  solution,  whilst  the  compound 
Ac*0Na,Ac20  is  obtained  when  crystallisation  is  started  in  a  super- 
cooled solution.  The  acetic  anhydride  may  be  combined  with  the 
acetate  in  a  manner  similar  to  that  of  water  of  crystallisation,  or  the 
compounds  may  be  regarded  as  salts  of  acetylorthoacetic  acids,  thus  : 
NaO-CMe(OAc)2  and  CMe(ONa2)-0-CMe(OAc)2.  This  explanation 
may  throw  some  light  on  the  constitution  of  bimolecular  fatty  acids  ; 
thus  bimolecular  acetic  acid  may  be  an  acetylorthoacetic  acid, 
CMe(0H)2-0Ac. 

The  compound,  (CH3'C02Na)2,(CH3-CO)20,  forms  compact,  colour- 
less crystals,  m.  p.  160°,  becoming  solid  on  further  heating.  It  loses 
acetic  anhydride  gradually  in  a  vacuum  desiccator.  The  compound, 
CH3'C02Na,(CH3'CO)20,  forms  slender,  colourless,  matted  needles, 
sintering  at  80°,  m.  p.  150—160°  ;  at  180—200°,  the  substance  boils  and 
begins  to  solidify,  and  the  whole  is  completely  solid  at  220°.  It  loses 
acetic  anhydride  rapidly  in  a  vacuum  desiccator. 

The  compound,  (CH3-C02K)2,(CH3-CO)20,  forms  slender,  colourless 
crystals ;  evidence  of  the  existence  of  the  compound, 

CH8-C02K,(CH3-CO)20, 
is   also   adduced.     The  •compound,    (CH3'C02llb)2,(CH3- 00)20,   forms 
slender,  colourless  crystals.    The  compound,  (CH3*C02Cs)2,(CH3*CO)20, 
is  also  obtained  in  colourless  crystals.  J.  C.  C. 

Preparation  of  the  Esters  of  the  Amino-a-hydroxy-acids. 
Les  Etablissements  Poulenc  FRifcRES  and  Ernest  Fourneau  (D.R.-P. 
198306). — The  esters  of  the  amino-a-hydroxy-acids  having  the  general 
formula  NRR'-CH2-CMe(OH)-C02ll"  (where  R"  is  an  alkyl  group  and 
R  and  R'  either  hydrogen  atoms  or  alkyl  groups)  are  produced  by 
the  esterification  of  the  corresponding  acid  with  aliphatic  alcohols  in 
the  presence  of  mineral  acids.     The  starting  point  >n  these  syntheses 
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is  chloroacetone,  which,  when  treated  successively  with  hydrocyanic 
acid  and  hydrolytic  agents,  furnishes  ^-chloro-a-hydroxyisobutyric  acid, 
OH'CMe(CH2Cl)'C02H.  This  chloro-acid,  on  treatment  under  pressure 
with  ammonia  or  primary  or  secondary  aliphatic  amines,  gives  rise  to 
a  series  of  amino-a-hydroxytsobufcyric  acids.  The  following  compounds 
are  described  :  Ethyl  P-amino-a-hydroxiji^ohutyrate, 

OH-CMe(CH2-NH2)C02Et, 
oil,  b.  p.  107 — 109°/15  mm.;  hydrochloride,  needles,  m.  p.  105°  ;  urethane 
derivative,  OH-CMe(CH2-NH-C02Et)-C02Et,  b.  p.  164—165716  mm. 
Methyl  pdimethylamino-a-hydroxyisobutyrate, 

OH-CMe(CH2-NMe2)-C02Me, 
oil,   b.   p.    107°/35  mm. ;  hydrochloride  of  its  benzoyl  derivsitive,  m.  p. 
1 49 — 150°.     Ethyl  P-dimethylamino-a-hydroxy'mohutyrate, 

OH-CMe(CH2-NMe,)-C02Et, 
oil,   88—89716  mm.,    108— IIO732   mm".;   the   hydrochlorides   of   its 
benzoyl   and    isovaleryl    derivatives    melt    respectively  at     137°    and 
1 34 — 135°.     iHoAmyl  (3-diniethyla7nino-a-hydroxyisobuty7'ate, 

6H-CMe(CH2-NMe2)-C02-C5Hii, 
b.  p.  121°/12  mm. ;  the  hydrochloride  oi  its  benzoyl  derivative,  m.  p.  134°. 
jS-Methylamino-a-hydroxyisobutyi'ic  acid, 

OH-CMe(CH2-NH-CH3)-C02H, 
m.  p.  230—231° ;  ethyl  ester,  b.  p.  112°/38  mm. 

/3-Diethylamino-a-hydroxyisobutyric  acid,  OH*CMe(CH2*NEt2)*C02H, 
transparent  prisms,  m.  p.  223°;  ethyl  ester,  m.  p.  212°/760  mm. 

Propyl  /3-dimethylamino-a-hydroxyisobutyrate,  b.  p.  94°/ 13  mm. ; 
hydrobromide  of  its  isovaleryl  derivative,  m.  p.  165°.  G.  T.  M. 

Oxalyl  Chloride.  Hermann  Staudinger  {Ber.,  1908,  41, 
3558— 3566).— Oxalyl  chloride  (Fauconnier,  Abstr.,  1892,  588)  is 
obtained  in  a  50%  yield  by  the  action  of  phosphorus  pentachloride 
(2  mols.)  on  anhydrous  oxalic  acid  (1  mol.).  It  is  considered  that  the 
intermediate  product  of  the  reaction  cannot  be  the  half -chloride, 
as  this  is  unstable  at  -  80°,  but  may  be  a  compound,  C202(OPCl4)2, 
corresponding  with  that  of  oxalic  acid  with  antimony  pentachloride 
(Rosenheim  and  Loewenstamm,  Abstr.,  1902,  i,  358).  Oxalyl  chloride 
forms  white  crystals,  m.  p.  -  12°  b.  p.  64°/763  mm.,  reacts  quantitatively 
with  water,  yielding  carbon  dioxide,  carbon  monoxide,  and  hydrogen 
chloride,  but  forms  oxalic  acid  when  treated  in  the  gaseous  state  with 
water  vapour,  and  is  converted  into  oxalates  by  alcohols  and  into 
oxamides  by  amines.  It  is  stable  towards  fuming  sulphuric  acid^ 
but  decomposes,  forming  carbonyl  chloride  and  carbon  monoxide,  when 
distilled  through  a  glass  tube  heated  at  600°,  or  when  boiled  with 
aluminium  chloride  in  carbon  disulphide  solution,  and  may  therefore 
be^employed  in  place  of  carbonyl  chloride  in  the  Friedel-Crafts 
synthesis.  When  treated  with  hydrogen  sulphide  in  ethereal  solution, 
oxalyl  chloride  remains  unchanged,  but  if  quinoline  is  added,  carbon 
monoxide  is  evolved. 

The  action  of  ethyl  mercaptan  on  oxalyl  chloride  in  cold  ethereal 
solution   leads   to   the  formation  of   ethyl  dithio- oxalate,   C202(SEt)2, 
which  is  obtained  as  a  viscid,  yellow  oil,  b.  p.   238 — 240°/757  mm.^  • 
solidifying  at  24 — 25°  to  light  yellow  crystals.  O.  Y.    jH 
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Electrolytic  Decomposition  of  Dicarboxylic  Organic  Acids  : 
Pimelic  Acid.  B.  Lino  Yanzetti  (Atti  R.  Accad.  Lmcei,  1908, 
[v],  17,  ii,  331—333.  Compare  Abstr.,  1907,  i,  823).— When  neutral 
salts  of  the  normal  acids  of  the  oxalic  acid  series  are  electrolysed, 
lengthening  of  the  carbon  atom-chain  of  the  acids  is  accompanied  by 
increasing  complexity  of  the  secondary  phenomena  of  anodic  oxidation. 
Synthesis  occurs,  owing  to  the  demolition  of  the  anion  as  it  becomes 
discharged  at  the  anode,  alcohols  and  unsaturated  acids  being  formed, 
together  with  their  esterification  products,  hydroxy-acids  and  lactones, 
and  substances  containing  aldehydic  and  ketonic  carbonyl  groups,  formed 
by  the  action  of  the  anodic  oxygen.  Further,  with  succinic  acid,  ethylene 
is  formed  in  appreciable  quantity,  whilst  glutaric  acid  yields  a  little 
propylene,  and  adipic  acid  small  amounts  of  two  butylenes  having 
normal  carbon  atom-chains ;  suberic  acid,  however,  does  not  yield 
hydrocarbons  in  appreciable  quantity.  Variation  of  the  conditions 
of  electrolysis  never  leads  to  the  formation  of  the  corresponding 
cyclic  hydrocarbons,  tri-,  tetra-,  and  hexa-methylene,  which  would 
be  expected  if  the  two  COg  groups  of  the  anion  leave  the  latter 
simultaneously. 

In  the  case  of  pimelic  acid,  now  studied,  the  electi'olytic  decom- 
position products  consist  of  ethylene  and  propylene  in  approximately 
equal  proportions,  and  of  other  compounds  analogous  with  those 
formed  with  suberic  acid.  No  c?/c^opentane  is  obtained,  although 
the  closing  of  the  carbon  atom-ring  should  take  place  more  readily 
with  five  carbon  atoms  than  in  the  other  cases.  T.  H.  P. 

Diethylmalonic  Anhydride.  Hermann  Staudinger  and  E.  Ott 
{Ber.,  1908,  41,  3829— 3830).— By  purifying  crude  diethylmalonic 
anhydride  by  extraction  with  ether  during  forty-eight  hours,  it  has 
decomp.  95 — 97°,  and  gives  only  a  very  slight  depression  of  the 
freezing  point  in  benzene  solution.  It  is  therefore  very  highly 
polymerised,  and  the  conclusion  previously  drawn  that  it  is  higher 
than  duodecimolecular  is  confirmed  (this  vol.,  i,  603).  W.  R. 

Carbon  Suboxide.  IV.  Otto  Diels  and  Leonid  Lalin  {Ber., 
1908,  41,  3426— 3434).— Carbon  suboxide  shows  little  tendency  to 
combine  with  aldehydes,  hydrogen  cyanide,  or  the  Schiff  bases ;  additive 
compounds  with  formic  acid  and  with  acetic  acid  have  been  obtained. 
In  liquid  sulphur  dioxide  at  -  40°  to  —  50°,  carbon  suboxide  and  formic 
acid  combine  to  give  a  white,  crystalline  additive  compound, 

•  C302,2H-C02H, 
which  is  stable  in  the  absence  of  moisture,  and  can  be  recrystallised 
from  acetyl  chloride,  formic  acid,  or  methylal  and  light  petroleum. 
Water  instantly  decomposes  the  substance,  formic  and  malonic  acids 
being  formed.  The  molecular  formula  is  established  by  analysis  and 
by  titration  with  sodium  hydroxide  (4  equivalents).  The  constitutional 
formula  is  still  doubtful ;  the  authors  incline  to  the  formula 

C02H-C(OH):c:C(OH)-C02H. 
The  substance  melts  at  78°,  gives  off  a  gas,  mainly  carbon  monoxide, 
just  above  the  m.  p.,  resolidifies,  and  again  melts  at  133 — 134°,  the 
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m.   p.   of   malonic   acid  ;    various    other   products,   however,   are  also 
obtained. 

The  additive  compound  of  carbon  suboxide  and  acetic  acid,  obtained 
in  a  similar  manner,  has  not  yet  been  thoroughly  examined.  It  is  a 
faintly  coloured  syrup,  which,  in  a  vacuum  at  the  ordinary  tem- 
perature, evolves  acetic  anhydride,  leaving  a  viscous  residue,  probably 

malonic  anhydride,  CHg^CoQ^x^Oj  since  it  is  converted  by  water  into 

nearly  the  quantitative  amount  of  malonic  acid.  0.  S. 

Preparation  of  Arylthioglycollio  [Arylthiolacetic]  Acids. 
Kalle  &  Co.  (D.R.-P.  199619). — Aromatic  compounds  containing  a 
reactive  halogen  or  nitro-group  interact  with  alkali  thiolacetates  to  give 
rise  to  arylthiolacetic  acids,  in  which  the  reactive  substituent  is  displaced 
by  the  radicle  S-CH.^-COgH. 

ip-Nitrophenylthiolacetic  acid,  N02'CgH4'S'CH2*C02H,  yellow  needles, 
m.  p.  152°,  was  obtained  by  heating  in  alcoholic  soda  solution, ^-chloro- 
nitrobenzene  and  thiolacetic  acid. 

o-Nitrophenylthiolacetic  acid,  m.  p.  157°,  was  similarly  prepared  from 
o-chloronitrobenzene. 

2  : 4:-I)initrophenylthiolacetic  acid,  yellow  needles,  m.  p.  167 — 168°, 
was  produced  from  l-chloro-2  :  4-dinitrobenzene.  The  crude  dinitro- 
benzene  from  the  mother  liquors  of  crystallised  m-dinitrobenzene, 
when  condensed  in  this  way  with  a-thiolacetic  acid,  gave  rise  to  o-nitro- 
phenylthiolacetic  acid.  G.  T.  M. 

New  Reaction  of  Formaldehyde.  F.  Todtenhaupt  (Chem.  Zeit., 
1908,  32,  1045). — "When  a  strong  g-olution  of  formaldehyde  is  added  to 
a  concentrated  ammonium  sulphide  solution,  the  mixture  becomes 
heated,  and,  after  a  few  seconds,  there  separates  a  white,  soft,  sticky 
substance  which,  when  cooled,  forms  white,  glassy,  resinous  material 
with  a  lustrous  fracture ;  m.  p.  about  45°.  It  is  soluble  in  hot 
glacial  acetic  acid  and  in  chloroform,  and  from  the  former  solution,  long, 
white  needles  separate,  m.  p.  208°.  When  heated,  the  substance 
^m.  p.  45°)  has  the  property  of  dissolving  large  quantities  of  sulphur, 
becoming  brown  in  colour.  J.  V.  E. 

Hyposulphites.  V.  Rongalitic  Acid,  Bases,  and  Form- 
aldehyde. Arthur  Binz  and  Ed.  Isaac  {Ber.,  1908,  41,  3381—3387. 
Compare  Keinking,  Dehnel,  and  Labhardt,  Abstr.,  1905,  i,  261). — 
Sodium  formaldehydesulphoxylate  is  termed  Rongalite  by  the  Badische 
Anilin-  &  Soda-Fabrik,  and  the  author  uses  the  name  Rongalitic  acid 
for  the  corresponding  acid. 

When  aqueous  solutions  of  ammonium  chloride,  rongalite,  and 
formaldehyde  are  mixed,  a  white,  powdery  substance,  C^HjgO^NgSg, 
probably  CH,<^(^H,.OH)_.CH,_.0|>o^  j^  ,^^^^ 

It  decomposes  between  135°  and  140°,  reduces  indigo-carmin,  and 
when  kept  for  some  time  undergoes  spontaneous  decomposition,  yield- 
ing sulphur  dioxide.  It  is  also  decomposed  by  hot  water.  When 
suspended  in  boiling  alcohol  and  decomposed  by    the  addition   of   a 
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small  amount  of  water,  it  yields  aminomethylsulphurous  acid,  m.  p. 
193°  (compare  Reinking,  Dehnel,  and  Labhardt,  loc.  cit.). 

Rongalite,  aniline  hydrochloride,  and  formaldehyde  react  in  aqueous 
solution  and  yield  a  colourless  compound,  C25H28O4N4S2,  m.  p.  138—142°, 
which  rapidly  decomposes  and  turns  yellow.  The  compound  appears 
to  be  formed  by  the  action  of  rongalite  on  the  hydrochloride  of 
anhydro-/3-aminobenzyl  alcohol,  obtained  by  the  action  of  formaldehyde 
on  aniline  hydrochloride.  The  salts  of  other  primary  amines  behave 
in  much  the  same  manner  as  aniline  hydrochloride. 

Aqueous  solutions  of  rongalite  and  aniline  hydrochloride  react  in 
the  absence  of  formaldehyde,  and  when  the  mixture  is  heated  in  a 
boiling  water-bath  it  yields  a  colourless  precipitate,  Q^^H^jd^^^y 
m.  p.  159 — 160°.  When  thoroughly  dried,  it  remains  colourless,  but 
otherwise  turns  yellow.  It  does  not  reduce  indigo-carmin,  and  when 
heated  with  acetic  anhydride  and  water  yields  diaceta.minodiphenyl- 
methane. 

Dimethylaniline  hydrochloride,  rongalite,  and  formaldehyde,  when 
heated  together  in  aqueous  solution,  yield  a  base,  tetramethyldiamino- 
benzylphenylsulphone,  Cjij-HggOgNgS,  which  crystallises  from  alcohol  or 
benzene  in  long  needles,  m.  p.  199°.  It  does  not  reduce  indigo-carmin, 
but  reacts  with  nitrous  acid,  yielding  a  w^^ro-n^^roso-derivative, 

m.  p.  170°.  J.  J.  S. 

Action  of  Bromine'on  Ether.  Bromoacetaldehyde.  Charles 
Mauguin  {Compt.  rend.,  1908,  147,  747 — 749).— The  action  of  dry 
bromine  on  dry  ethyl  ether  has  been  investigated  by  Lb  wig  {Ann.  Phys. 
Chem.,  1829,  16,  376),  Yolckel  (Annalen  184:2,  41,  119),  and  SchUtzen- 
berger  (Bull.  Soc.  chim.,  1873,  [ii],  19,  8).  The  author  has  studied  the 
reaction  in  the  presence  of  water.  A  mixture  of  ethyl  ether  (60  grams), 
bromine  (10  grams),  and  water  (30  grams)  is  decolorised  by  one  hour's 
exposure  to  July  sunlight.  The  velocity  of  the  reaction  depends  on 
the  intensity  of  the  light  (it  does  not  occur  in  the  dark),  and  is 
diminished  by  reducing  the  quantity  of  water  present.  When  the 
reaction  is  complete,  the  ethereal  layer  gives  the  reactions  of  an 
aldehyde,  and  reacts  with  urethane,  forming  bromoacetaldehyde 
diurethane,  m.  p.  146°,  CH2Br-CH(-NH-C02Et)2,  described  by  BischofE 
(Ber.,  1872,  5,  85)  and  by  Hantzsch  (Abstr.,  1894,  i,  363).  This 
urethane  gives  the  aldehyde  on  distillation  with  10%  sulphuric  acid, 
and  the  latter  is  identified  by  transformation  into  glycollaldehyde 
and  glyoxalosazone  in  the  manner  described  by  Fischer  and  Land- 
steiner  (Abstr.,  1892,  *1424).  The  reaction  affords  a  method  of  readily 
preparing  bromoacetaldehyde.  E.  H. 

The  Tricarbon  Series.  Alfred  Wohl  (Ber.,  1908,  41, 
3599 — 3612). — Studies  in  the  synthesis  of  oxygenated  acyclic 
derivatives  of  propane. 

1.  Derivatives  of  Propaldehyde. — [With  H.  Schweitzer.] — 
^-Hydroxypropaldehyde,  obtained  in  small  yield  by  hydrolysis  of 
/8-hydroxypropaldehydediethylacetal  (Abstr.,  1900,  i,  627)  by  means 
of  dilute  sulphuric  acid,  has  b.  p.  75— 78°/12  mm.  (corr.)  (90°/10  mm. : 
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Nef,  Abstr.,  1905,  i,  3),  reduces  cold  ammoniaeal  silver  nitrate 
solutions,  but  not  Fehling's  solution  until  after  the  lapse  of  some  days, 
when  it  has  commenced  to  undergo  condensation  with  formation  of 
a^-unsaturated  aldehydes. 

P-Iodopropaldehydedimethylacetal,  CH2l*CH2*CH(OMe)2,  prepared 
by  heating  the  /8-chloro-compound  with  potassium  iodide  in  methyl- 
alcoholic  solution  in  a  sealed  tube  at  100°,  forms  a  colourless  oil, 
b.  p.  85°/60  mm.,  has  an  intense  odour,  and  is  comparatively  stable. 

a-Bromopropaldehydedimethylacetal,  CHMeBr'CH(0Me)2,  prepared 
by  bromination  of  propaldehydedimethylacetal,  is  obtained  as  an  oil, 
b.  p.  52°/12  mm.  Attempts  to  prepare  a-hydroxypropaldehydeacetal 
from  this  or  from  the  diethylacetal  were  unsuccessful. 

2.  Derivatives  of  aa-Dichloroacetone.--[With  A.  Koppen.]— aa-i)ic^^oro- 
acetonediethylacetalf  CHCl2'C{OEt2)'CH3,  prepared  by  Claisen's  method 
(Abstr.,  1898,  i,  421),  is  obtained  as  a  liquid,  b.  p.  76°/8  mm.  or 
183 — 184°/767  mm.,  has  an  odour  resembling  camphor,  and  is  miscible 
with  the  usual  organic  solvents. 

aa-DichloroaGetonedimethylacetal,G^^^Q0.2C\2,iorms  a  colourless  liquid, 
b.  p.  6379  mm.  or  170 — 1717767  mm.,  and  resembles  the  diethylacetal. 

3.  Derivatives  of  Dichloroisopropyl  Alcohol. — [With  H.  Roth.] — 
The  action  of  sodium  methoxide  or  ethoxide  on  dichlorompropyl  alcohol 
leads  to  the  formation  of  mixtures  of  derivatives  containing  varying 
amounts  of  chlorine.  The  benzoyl  derivative,  formed  by  heating 
the  alcohol  with  benzoyl  chloride,  has  b.  p.  92 — 94°/0-15 — 0*17  mm. ; 
this  also,  when  treated  with  sodium  methoxide,  yields  mixtures  of 
products  which  cannot  be  separated. 

s-TetracMorodiisopropyl/ormal,  CH2(0*CHMe*CHCl2)2,  prepared  by 
Henry's  method  (Abstr.,  1905,  i,  558),  has  b.  p.  8170*2  mm.,  and  when 
treated  with  sodium  methoxide  or  ethoxide  yields  a  product, 
b.  p.  80 — 300°  (indefinite),  which  reduces  Fehling's  solution  and 
decolorises  permanganate. 

4.  Lactaldehyde. — [With  M.  Lange.] — Lactaldehyde,  C3Hg02, 
obtained  by  hydrolysis  of  lactaldehydeacetal  (see  following  abstract) 
by  means  of  dilute  sulphuric  acid,  crystallises  in  flat  needles,  sinters 
at  101°,  m.  p.  105°  on  prolonged  heating,  has  a  bitter  flavour,  gives 
a  yellow  to  brown  coloration  with  alkalis,  and  reduces  Fehling's  and 
ToUen's  solutions  in  the  cold.  When  heated  under  9  mm.  pressure  in 
a  bath  at  115 — 125°,  the  aldehyde  distils,  chiefly  at  58 — 66°,  yielding 
a  mobile  distillate  which  rapidly  becomes  viscid,  undergoing  polymeri- 
sation. Rosaniline  gives  a  red  coloration  with  the  freshly  distilled 
aldehyde  in  ten  seconds,  with  the  crystallised  aldehyde  in  one  minute, 
and  with  the  viscid  polymeride,  seven  days  after  distillation,  in  two 
minutes ;  the  three  colorations  are  of  equal  depth  in  ten  minutes. 
In  freshly  prepared  aqueous  solution,  the  aldehyde  is  bimolecular,  and 
gradually  becomes  unimolecular,  slowly  at  the  ordinary  temperature, 
but  more  quickly  when  heated.  The  phenylhydrazone,  prepared  from 
the  acetal,  crystallises  in  prismatic  leaflets,  m.  p.  90 — 92°,  or  when 
prepared  from  the  aldehyde,  m.  p.  128 — 129°;  the  corresponding  acetol, 
m.  p.  97 — 98°.  The  osazone  is  identical  with  methylglyoxalosazone. 
The  nitrophenylhydrazone  crystallises  in  yellow  prisms,  m.  p.  124° 
(corr.) ;  the  corresponding  acetol,  m.  p.  190 — 191°.  G.  Y. 
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Synthesis  of  Lactaldehyde.  Alfred  Wohl  and  M.  Lange 
(Ber.,  1908,  41,  3612— 3620).— Ethyl  diethoxyacetate  is  obtained  in 
a  69 "5%  yield  from  dichloroacetic  acid  by  a  modification  of  Schreiber's 
method  {Jahresh.,  1870,  641),  or  in  a  52%  yield  by  the  action  of 
alcoholic  hydrogen  chloride  on  calcium  glyoxylate.  The  piperidide, 
CH{OEt)2'CO*C5NHjQ,  prepared  by  boiling  the  ester  with  piperidine, 
forms  a  viscid,  colourless,  strongly  refracting  oil,  b.  p.  87 — 90°/ 
0*12 — 0*15  mm.,  and  when  treated  with  magnesium  methyl  iodide  in 
ethereal  solution  yields  the  aldehydeacetal  of  methylglyoxal, 

C0Me-CH(0Et)2, 
which  is  obtained  as  a  colourless  liquid,  b.  p.  54 — 55°/13 — 15  mm. 
(corr.)  or  161-7— 161-87761  mm.  (corr.),  D  0-937.  In  sodium  hydrogen 
carbonate  solution,  it  forms  a  monosemicarbazone,  white  needles, 
m.  p.  132°,  and  in  acid  solution,  a  disemicarbazone,  m.  p.  254°  (corr.) 
(compare  Harries  and  TUrk,  Abstr.,  1905,  i,  413).  With  phenyl- 
hydrazine  in  hot  acetic  acid  solution,  the  acetal  yields  methylglyoxal- 
osazone.  When  treated  with  alkalis,  the  acetal  forms  a  polymeridey 
b.  p.  158 — 159°/16  mm.,  and  on  reduction  with  sodium  and  alcohol 
yields  lactaldehydeacetal,  which  is  obtained  as  a  clear,  mobile  liquid, 
b.  p.  67°/12— 13  mm.  (corr.)  or  167— 170°/758  mm.  (corr.)  (slight 
decomp.).  G.  Y. 

Desmotropy  and  Merotropy.  Arthur  Michael  {Annaleriy 
1908,  363,  20 — 35). — An  attempt  to  refer  to  the  laws  of  entropy,  the 
phenomena  of  desmotropy,  the  existence  of  two  isomerides  which  can 
change  each  into  the  other  by  intramolecular  wandering  of  a  hydrogen 
atom,  and  of  merotropy,  the  formation  of  derivatives  of  an  isomeride 
by  a  substance  of  stable  constitution.  It  is  considered  that  a  correct 
theoretical  view  of  the  whole  field  can  be  gained  only  if  the  two 
classes  of  phenomena  are  kept  strictly  separated  (compare  following 
abstracts).  G.  Y. 

Tertiary  Amines  as  Reagents  for  Distinguishing  between 
Stable  Bnolic  and  Ketonic  Derivatives.  Arthur  Michael  and 
Howard  D.  Smith  (Annalen,  1908,  363,  36 — 63). — Hantzsch  and 
DoUfuss  drew  attention  (Abstr.,  1902,  i,  223,  675)  to  the  advantage 
of  employing  tHmethylamine  instead  of  ammonia  as  a  reagent  for  the 
recognition  of  j/^-acids,  as  an  addition  of  the  base  to  a  carbonyl  group 
appeared  improbable.  They  found,  however,  that  their  expectations 
as  to  the  solubilities  of  trimethylammonium  salts  in  ether  and 
benzene  were  in  many  cases  not  fulfilled.  In  the  present  work  a  rise 
in  temperature  on  addition  of  the  substance  to  the  reagent,  and  the 
formation  of  a  new  compound,  are  taken  as  the  signs  of  chemical 
reaction.  This  method  is  independent  of  the  solubilities  of  the 
substances  concerned,  and  permits  of  the  study  of  the  problem 
without  the  introduction  of  complications  by  the  use  of  a  solvent. 
As  triethylphosphine  and  trimethylamine  unite  with  carbon  disul- 
phide,  the  formation  of  similar  additive  compounds  of  tertiary  amines 
with  aldehydes  and  ketones  was  not  impossible,  but  is  found  not  to 
take  place. 

A  number  of  stable  enolic  and  ketonic  compounds  have  been 
investigated  as  to  their  behaviour  towards   triethyl-,  tripropyl-,  tri- 
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methyl-,  triisoamjl-,  trwsobutyl-,  and  tribenzyl-amines.  These  bases 
are  found  to  be  incapable  of  enolising  stable  ketonic  compounds. 
They  differ  in  their  capacity  to  form  ammonium  salts  with  enolic 
compounds,  as  this  property  depends  on  their  structure.  This  capacity 
is  found  to  diminish  in  the  order  in  which  the  bases  are  named  :  tri- 
isobutylamine  reacts  only  with  the  most  acid  enolic  compounds,  whilst 
tribenzylamine  does  not  in  any  case  form  an  ammonium  salt.  Tri- 
ethyl-  and  tri propyl-amines  are  to  be  preferred  as  reagents,  because  the 
formation  of  their  additive  compounds  is  accompanied  by  the  de- 
velopment of  the  greatest  amounts  of  heat,  and  because  they  form  the 
most  stable  salts,  an  advantage  in  the  case  of  feebly  acid  enolic 
compounds. 

The  behaviour  of  merotropic  compounds  towards  amines  is  discussed, 
and  the  conclusion  is  drawn  that  a  merotropic  compound  has  the  enolic 
form  if  it  reacts  with  a  tertiary  amine  in  absence  of  a  solvent,  and  the 
original  substance  is  again  formed  by  the  action  of  hydrochloric  acid 
on  the  product,  but  that  it  has  the  ketonic  form  if,  whilst  not  reacting 
with  tertiary  amines,  it  yields  with  primary  and  secondary  amines, 
products  from  which  the  parent  substance  is  again  formed  by 
treatment  with  hydrochloric  acid. 

The  matter  is  less  simple  in  the  case  of  desmotropic  compounds. 
The  experimental  results  show  that,  as  was  to  be  expected  on 
theoretical  grounds  when  the  conditions  of  stability  of  the  enolic  and 
the  ketonic  forms  approximate  to  each  other  [K  :^  E),  the  ketonic 
form  is  enolised  by  tertiary  amines,  and  consequently  forms  ammonium 
salts.  The  action  of  triethylamine  on  the  ketonic  form  of  dibenzoyl- 
acetylmethane  leads  to  the  formation  of  an  unstable  ammonium  salt 
of  the  enolic  form,  which  undergoes  intramolecular  transformation 
into  a  stable  salt,  also  of  the  enolic  form.  It  is  considered  that  the 
tertiary  base  acts  in  the  first  place  on  the  acetyl  carbonyl,  which 
possesses  the  most  energy  (see  Claisen,  Abstr.,  1896,  i,  557),  forming 
the  salt,  CBzglCMe'O'NHEtg,  the  tendency  towards  better  intra- 
molecular neutralisation  then  causing  the  triethylammonium  group  to 
wander  to  the  benzoyl  carbonyl,  CBzAcICPh'O'NHEtg.  As  was  to  be 
expected,  the  enolic  form  of  dibenzoylacetylmethane  forms  only  one 
salt  with  triethylamine. 

The  behaviour  of  desmotropic  compounds  of  the  group  K~^  E 
towards  tertiary  amines  agrees  with  the  theoretical  expectation,  the 
enolic  forms  being  converted  into  the  ketonic.  The  ketonic  forms  of 
ethyl  diacetyl-  and  dibenzoyl-succinates  contain  each  two  asymmetric 
carbon  atoms;  Knorr  considered  (Abstr.,  1899,  i,  673)  therefore  that 
the  two  forms  in  which  each  of  these  esters  are  obtained  are  racemic 
and  inactive  modifications.  This  view  is  tenable  no  longer,  as  Michael 
and  Murphy  found  (Abstr.,  1906,  i,  179)  that  the  ketonic  modification 
of  dibenzoylacetylmethane,  which  does  not  contain  an  asymmetric 
carbon  atom,  also  exists  in  two  forms.  The  ketonic  form  of  ethyl 
diacetylsuccinate  behaves  in  the  same  manner  as  that  of  dibenzoyl- 
acetylmethane towards  tertiary  amines ;  the  modification  melting  at 
the  higher  temperature  is  converted,  completely  by  triethylamine, 
partly  by  triisobutylamine,  into  the  modification  melting  at  the 
lower    temperature.      The   enolic    modification    of    ethyl    dibenzoyl- 
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succinate,  which  is  only  slowly  and  partly  ketonised  by  sodium 
carbonate  solution  (Knorr,  loc.  cit.)j  is  transformed  rapidly  by  traces 
of  triethylamine,  forming  a  mixture  of  the  two  ketonic  forms.  The 
conditions  of  stability  of  the  ketones  are  the  converse  of  those  of  the 
acetyl  compounds,  in  that  the  modification,  m.  p.  75°,  is  transformed 
by  triethylamine  partly  into  the  modification,  m.  p.  128%  whereas 
this  is  stable  towards  triethylamine. 

The  question  whether  merotropic  ketones,  which  are  stable  towards 
tertiary  amines  alone,  can  be  enolised  by  these  in  conjunction  with 
an  organic  solvent  has  also  been  studied.  It  is  found  that  an  organic 
solvent  has  no  influence  on  the  enolisation  of  stable  merotropic 
ketones  at  the  ordinary  temperature.  This  conclusion  and  the  classi- 
fication of  many  of  the  substances  investigated  as  ketonic  compounds 
are  in  disagreement  with  views  which  have  been  founded  on  the 
results  of  physico-chemical  investigations.  In  the  present  state  of  their 
development,  however,  physical  methods  cannot  be  relied  on  for  the 
decision  of  such  problems,  and  views  founded  on  the  results  obtained 
by  these  methods  can  be  accepted  as  correct  only  when  in  agreement 
with  the  results  of  chemical  investigations. 

Ketones. — Diacetylmethane,  diacetylethane,  acetylheptoylmethane, 
benzoylacetyl  methane,  and  dibenzoylmethane,  oxalyldiacetone, 
oxalyldimesityl  oxide,  oxalyldiacetophenone,  ethyl  acetoacetate, 
methylacetoacetate,  ethylacetoacetate,  benzoylacetate,  ay-diphenyl 
acetoacetate,  benzoylsuccinate,  succinylsuccinate,  acetonedicarboxylate, 
acetylmalonanilate,  and  cyanoacetate  are  stable  towards  tertiary 
amines  in  the  absence  of  a  solvent.  In  some  cases,  solution  takes 
place  on  heating  with  triethylamine  or  on  treatment  with  a  con- 
centrated solution  of  the  base,  but  the  unchanged  ketone  is  then 
regained  on  cooling  or  on  evaporation  at  the  ordinary  temperature. 
Ethyl  diacetoacetate,  which  is  stable  towards  tertiary  amines,  reacts 
with  primary  and  '^secondary  amines,  forming  carbonyl  additive 
compounds. 

Ethyl  oxalacetate  is  converted  by  tertiary  amines  into  ethyl  oxalo- 
citrolactone  (Wislicenus  and  Beckh,  Abstr.,  1897,  i,  397).  Methyl 
oxalocitrolactone,  CjjHjgOg,  obtained  in  the  same  manner  from  methyl 
oxalacetate,  forms  white  crystals,  m.  p.  63° ;  the  triethylaminonium, 
m.  p.  103°,  tripropylammonium,  m.  p.  88 — 89°,  and  barium,  m.  p. 
225—227°,  salts  are  described. 

Ethyl  methyloxalacetate  and  triethylamine  form,  with  develop- 
ment of  heat,  a  brown  oil^  from  which  the  original  ester  cannot  be 
regained. 

Enolic  Compounds. — The  following  compounds  react  with  tertiary 
amines  with  development  of  heat : 

Ethyl  a-hydroxymethylenepropionate  forms  unstable  salts,  which 
decompose  in  a  vacuum,  yielding  the  ester. 

Hydroxymethyleneacetophenone  forms  oily  products,  which,  on  treat- 
ment with  hydrochloric  acid,  yield  a  nitrogen-free  substance,  m.  p. 
73 — 74°,  gradually  becoming  resinous. 

Hydroxymethylenecamphor  reacts  with  triethyl-,  tripropyl-, 
and  triisoamyl-amines,  but  not  with  triwobutylamine,  forming  oils. 

With   triethylamine,    ethyl   phenyloxalacetate    forms    a  colourless, 
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viscid   oily  {G^^-^^p^^^^^^z^  from  which  hydrochloric  acid  liberates 
the  original  ester. 

Ethyl  acetylpyruvate  reacts  with  trimethylamine  in  benzene-toluene 
solution,  forming  a  yellow  oil,  which  solidifies  when  rubbed.  Similar 
yellow  oils  are  formed  also  with  other  tertiary  amines,  but  only  slowly 
with  trizsobutylamine.  The  action  of  hydrochloric  acid  on  these  oily 
salts  leads  to  the  formation  of  Claisen  and  Stylos's  decomposition 
product  (Abstr.,  1887,  918),  bat  of  copper  acetate  in  concentrated 
aqueous-alcoholic  solution  to  the  formation  of  the  copper  derivative  of 
the  pyruvate. 

Tetric  acid  yields  a  white,  crystalline  triethylammonium, 
(C,H,03)2,NEt3,  _ 
m.  p.  30 — 35°,  and  an  oily  trii&oamylammonium  salt. 

With  tertiary  bases,  ethyl  acetylmalonate  and  benzoylacetoacetate 
form  salts,  which  decompose  slowly  in  a  vacuum. 

Ethyl  dibenzoylacetate  does  not  react  with  tripropyl-,  triisoamyl-,  or 
ti'i«sobutyl-amine,  but  yields  a  yellow,  crystalline  trimethylammonium, 
m.  p.  75 — 80°,  and  a  triethylammonium,  C^gH^^jO^jNEtg,  m.  p.  69 — 70°, 
salt,  decomposing  slowly  in  a  vacuum. 

In  contrast  to  ethyl  diacetylacetate,  which  is  a  stable  lactone, 
diacetylacetanilide  behaves  as  an  enolic  compound,  forming  an  oily  salt 
with  triethylamine. 

Triacetylmethane  forms  salts  with  trimethyl-  and  triethyl-amine, 
but  not  with  other  tertiary  bases. 

The  yellow  trimethyl  ammonium  salt  of  benzoyldiacetylmethane  is 
unstable;  t\iQ  triethylammonium  salt,  Ci2Hj203,NEt3,  m.  p.  55 — 58°, 
decomposes  slowly  in  a  vacuum. 

Ethyl  hydroxymethyleneacetoacetate  and  diacetylhydroxymethylene- 
methane  form  moderately  stable,  red  and  dark  green  oily  salts  with 
triethylamine. 

Methyl  oxalylsuccinate  combines  with  tertiary  fatty  amines,  with 
the  exception  of  trizsobutylamiEe,  forming  oils,  from  which  hydrochloric 
acid  liberates  apparently  the  parent  ester. 

Ethyl  acetonedioxylate  forms  with  trimethylamine  a  yellow  salt, 
m.  p.  81 — 83°,  with  triethyl-,  tripropyl-,  and  triu^oamyl-amines, 
yellow  oils,  which  are  decomposed  by  hydrochloric  acid  with  formation 
of  the  parent  ester,  and  with  trit^obutylamine  in  benzene,  a  yellow 
solution  which  deposits  a  red  oil  not  decomposed  by  dilute  hydrochloric 
acid. 

The  triethylammonium  salt  of  ethyl  acetophenoneoxalate, 
Ci2Hi20,,NEt3, 
forms  a  white,  crystalline  mass,  m.  p.  57°.     This  ester  combines  with 
other  tertiary  amines,  forming  oils. 

Methyl  dioxalyl  succinate  combines  with  all  tertiary  amines,  including 
triisobutylamine. 

Phloroglucinol  yields  a  meihylammonium,  m.  p.  165 — 167°,  ethyl- 
ammonium,  (C0HgO3)2NEt3,  m.  p.  103 — 104°,  propylammonium,  m.  p. 
87 — 91°,  isoamylammonium,  m.  p.  97 — 100°,  and  triisobutylammoniumf 
m.  p.  103 — 107°,  salt.  This  behaviour,  in  conjunction  with  the  known 
reactions  of  phloroglucinol,  is  in  agreement  with  the  conception  of  it 
as  a  hydroxydiketotetrahydrobenzene. 
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Phloroglucinol  diethyl  ether  combines  with  tertiary  amines  slowly 
in  absence  of  a  solvent,  forming  colourless  oils,  which  are  formed  more 
rapidly  by  treatment  of  the  ether  with  the  tertiary  amine  in  benzene 
and  evaporation  of  the  solution. 

Ethyl  phloroglucinoldicarboxylate  forms  a  triethylammonium  salt, 
CjgHi^OyjN'Etg,  m.  p.  101°,  which  decomposes  moderately  quickly  in  a 
vacuum. 

Enol-ketone  Desmotropic  Compounds. — The  enolic  modification  of 
methyl  mesityloxidoxalate  (A"  :;=!:  ^)  combines  with  triethylamine, 
forming  a  yellow,  oily  salt,  which  gradually  decomposes  in  a  vacuum, 
yielding  the  enolic  ester.  The  ketonic  modification  does  not  react  with 
tertiary  amines. 

The  enolic  modification  of  dibenzoylacetylmethane  {K  '^  E)  reacts 
with  trimethylamine  in  toluene  solution  at  -  15°,  forming  yellow, 
hexagonal  prisms,  m.  p.  94 — 97° ;  this  salt,  which  remains  unchanged 
for  some  days  at  0°  in  a  sealed  tube,  but  decomposes  rapidly  when  ex- 
posed to  air  at  the  ordinary  temperature,  is  formed  also,  but  more 
slowly,  by  the  action  of  the  base  on  the  ketonic  modification  of 
dibenzoylacetylmethane  in  toluene  solution  at  -  10°.  Both  modifica- 
tions give  a  transient,  yellow  coloration,  and,  thereafter,  a  colourless, 
CYy^t'dXlme  product  when  treated  with  the  base  in  ethereal  solution  at 
-  15°.  The  ketonic  modification  reacts  with  triethylamine  alone  or  in 
toluene  solution,  forming  a  yellow  salt,  C^^Hj^OajNEtg,  m.  p.  86 — 90° ; 
in  ethereal  solution,  this  is  at  first  formed,  but  changes  into  colourless 
crystals.  Tripropylamine  also  transforms  the  ketone,  forming  the 
ammo7iium  salt  ot  the  enolic  modification.  On  the  other  hand,  whilst 
the  enolic  modification  is  indiffeient  to  triisoamyl-  and  triisobutyl- 
amines,  these  bases  slowly  enolise  the  ketone. 

The  enolic  modification  of  tribenzoylmethane  {K  J^  E)  forms  yellow 
salts  with  trimethyl-  and  triethyl-amines  ;  whilst  the  action  of  tri- 
isoamylamine  leads  partly  to  the  formation  of  a  salt,  partly  to 
ketonisation  of  the  enol,  the  latter  action  alone  takes  place  in 
presence  of  triisobutylamine.  The  ketonic  modification  is  indifferent 
to  tertiary  amines  alone,  or  in  presence  of  benzene  or  ether  at  the 
ordinary  temperature. 

The  enolic  modifications  of  ethyl  benzylidenebisacetoacetate 
{K  ^  E)  are  transformed  by  tertiary  bases  into  the  ketonic  form, 
which  is  stable  towards  these  reagents.  G.  Y. 

Phenylcarbimide  as  Reagent  for  Determining  the  Constitu- 
tion of  Merotropic*  Compounds.  Arthur  Michael  and  Philip 
H.  QoBB{Annalen,  1908,  363,  64 — 93). — Dieckmann,  Hoppe,  and  Stein 
found  (Abstr.,  1905,  i,  135)  that  the  reactivity  of  phenylcarbimide  is 
greatly  increased  by  the  presence  of  traces  of  an  alkali,  and  concluded 
that  if  such  traces  are  excluded  the  carbimide  does  not  react  with 
stable  ketones,  such  as  the  acyclic  1  :  3-dicarbonyl  compounds,  or  with 
hydroxymethylene  derivatives,  and  that  under  these  conditions  phloro- 
glucinol is  not  attacked,  or  is  attacked  only  with  great  difficulty 
(compare  Goldschmidt,  Abstr.,  1905,  i,  340).  Michael,  on  the  other 
hand,  found  phloroglucinol  to  react  readily  with  phenylcarbimide  in 
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cold  ethereal  solution  (Abstr.,  1905,  i,  195).  The  present  authors 
have  therefore  again  studied  the  action  of  phenylcarbimide  on 
ketones,  carrying  out  the  experiments  partly  in  glass  tubes  boiled  out 
with  water  and  acids,  and  partly  in  platinum  apparatus,  and  taking  all 
precautions  as  to  the  purity  of  the  substances  employed.  It  is  found 
that  at  the  ordinary  temperature  ethyl  acetoacetate  and  ethyl 
phenylhydroxymethyleneacetate  form  C-  and  0-additive  compounds 
respectively,  whilst  at  100°  phloroglucinol  readily  forms  the  compound 
obtained  by  Dieckmann,  Hoppe,  and  Stein  only  in  presence  of  alkalis. 
An  observation  that  a  specimen  of  phenylcarbimide  containing  phenyl- 
carbylamine  is  less  reactive  than  the  pure  reagent  may  explain  the 
differences  in  the  results  obtained  by  the  different  investigators. 

Only  certain  ketones  are  capable  of  reacting  with  phenylcarbimide ; 
dibenzoylmethane,  for  example,  is  indifferent  to  this  reagent.  The 
chemical  potential  necessary  for  the  reaction  CHgR'COR' +  NPh!CO  = 
NHPh'CO'CHE-'COE,'  must  depend  on  the  nature  of  the  substituting 
groups  K  and  R'.  The  formation  of  the  additive  compound  takes 
place  directly,  and  not  by  way  of  an  intermediate  0-derivative,  as  is 
shown  by  the  formation  of  an  additive  compound  by  ethyl  /3-diethyl- 
aminocrotonate, 

NEtg-CMelCH-COgEt  -^  JN'Et2-CMe:C(C02Et)-CO-NHPh. 
On  treatment  with  concentrated  sulphuric  acid,  the  additive  compound 
yields  diethylamine  and  the  additive  compound  of  phenylcarbimide 
and  ethyl  acetoacetate  ;  hence  addition  can  take  place  directly  to  an 
unsaturated  methenyl  group. 

It  has  been  found  further  that,  whilst  ethyl  benzoylacetate  reacts 
with  phenylcarbimide,  forming  ethyl  benzoylmalonanilate,  ethyl  methyl- 
and  ethyl-acetoacetates  are  indifferent  to  the  reagent  even  in  presence 
of  alkalis. 

Whilst  ethyl  cyanoacetate  does  not  react  with  phenylcarbimide,  the 
sodiocyanoacetate  readily  forms  an  additive  compound,  which,  on 
treatment  with  hydrochloric  acid,  yields  ethyl  cyanomalonanilate, 
^12^12^3^2-  "^^^s  crystallises  in  prisms,  m.  p.  145°,  and  is  hydrolysed 
slowly  by  boiling  alkalis,  forming  cyanoacetanilide. 

a-Eormylpropionanilide  (Abstr.,  1905,  i,  195)  separates  from  light 
petroleum  in  crystals,  m.  p.  95 — 96°. 

A  study  of  the  rise  in  temperature  caused  by  mixing  fatty  alcohols 
with  phenylcarbimide  gave  the  following  results.  The  rise  in  tempera- 
ture is  quoted  in  degrees  ;  the  figures  in  brackets  are  the  weights  in 
grams  of  the  alcohol  and  the  phenylcarbimide  brought  into  reaction. 

Methyl  alcohol  (O'l  :  0-26),  37°;  ethyl  alcohol  (O'U  :  0-29),  23°; 
w-propyl  alcohol  (O'l  :  0-3),  23°;  (0-17:  0-32),  28°;  wopropyl  alcohol 
(0-1  :0-3),  12°;  (0'17  :0-32),  13°;  n-butyl  alcohol  (0-185:  0-3),  26-5°; 
(1-0:  1-6),  47°;  isohntyl  alcohol  (0-185  :  0-3),  22°;  (1-0:  1-6),  31°; 
tert.-hxxtyX  alcohol  (0*185  : 0-3),  5° ;  (1-0:1-6),  4°.  The  additive 
compounds  of  the  three  butyl  alcohols  crystallise  from  light  petroleum 
in  needles,  m.  p.  63—64°,  86°,  and  134—135°  respectively. 

The  action  of  phenylcarbimide  on  ethyl  lactate  leads  to  the  formation 
of  considerable  amounts  of  carbanilide. 

Methyl  salicylate  does  not  react  with  phenylcarbimide  at  160°.  At 
170°  the  mixture  yields  only  carbanilide,  and  at  175°,  triphenylzso- 
cyanurate.     On  the  other  hand,   an  additive  compound,  CigHjgO^N, 
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m.  p.  117°,  which  is  probably  identical  with  Lambling's  derivative 
(Abstr.,  1902,  i,  756),  is  formed  in  two  to  four  days  by  the  action  of 
phenylcarbimide  on  methyl  salicylate  at  the  ordinary  temperature  in 
presence  of  traces  of  sodium  acetate,  propylamine,  or  tributylamine. 
In  some  experiments,  there  was  obtained  a  product,  m.  p.  238 — 240° 
(Snape,  Trans.,  1885,  47,  770  ;  1886,  49,  254  ;  Smolka  and  Friedreich, 
Abstr.,  1890,618).  Ethyl  salicylate  reacts  in  the  same  manner  as  the 
methyl  ester.  The  additive  compound,  CjgH^O^N,  formed  in  two 
hours  in  presence  of  traces  of  sodium  acetate,  separates  from  carbon 
disulphide  in  crystals,  m.  p.  98 — 100°. 

In  presence  of  sodium  acetate,  the  isohutyl  ester  and  phenylcarbimide 
form  tiiphenyl  isocyanurate. 

In  contrast  to  the  salicylates,  methyl  m-  and  jo-hydroxybenzoates 
react  with  phenylcarbimide  in  the  absence  of  a  catalyst  at  the 
ordinary  temperature.  The  additive  compound  of  the  m-ester, 
CjgHjgO^N,  separates  from  benzene  in  crystals,  m.  p.  115 — 116°;  the 
additive  compound  of  the  jt?-ester,  m.  p.  134 — 135°. 

The  authors  have  studied  also  the  behaviour  of  phenylcarbimide 
towards  phenols  and  anilines  containing  negative  substituting  groups 
or  atoms  (compare  Gumpert,  Abstr.,  1885,  656  ;  1886,  342).  It  is 
found  that  the  reaction  is  hindered  more  by  a  nitro-group  in  the  ortho- 
than  by  a  nitro-group  in  the  para-position.  o-Nitrophenol  reacts  with 
phenylcarbimide  only  at  150 — 170°,  traces  of  an  additive  compound 
being  formed.  At  the  ordinary  temperature,  the  carbimide  slowly 
polymerises,  and  the  urethane  is  not  formed.  jo-Nitro phenol  and  phenyl- 
carbimide, on  the  other  hand,  react  slowly  at  the  ordinary  temperature, 
forming  the  urethane,  CjgH^oO^Ng,  which  crystallises  in  yellow  prisms ; 
polymerism  of  the  reagent  does  not  take  place. 

Picric  acid  does  not  react  with  phenylcarbimide. 

Both  0-  and  jt?-chlorophenols  react  more  readily  than  does  jo-nitro- 
phenol ;  o-chlorophenyl  phenylcarhainate,  CjgHjQOgNCl,  separates  from 
benzene  in  crystals,  m.  p.  120 — 121°. 

Quantitative  experiments  with  the  three  nitroanilines  show  that  the 
meta-compound  reacts  most  easily,  the  ortho-compound  least  so. 
Similarly,  the  velocity  of  the  formation  of  o-chlorodiphenylcarhamide, 
needles,  m.  p.  181 — 182°,  from  o-chloroaniline  and  phenylcarbimide  can 
be  followed  by  titration,  but  not  that  of  the  meta-  or  the  para- 
compound,  which  takes  place  with  too  great  rapidity. 

The  dihydroxybenzenes  do  not  react  with  phenylcarbimide  in 
ethereal  solution  at  the  ordinary  temperature ;  the  mixture  gradually 
forms  small  amounts  of  the  polymeride  of  the  carbimide.         G.  Y. 

Acetyl  Chloride  and  Acetic  Anhydride  as  Reagents  for 
Distinguishing  between  Bnolic  and  Ketonic  Modifications. 
Arthur  Michael  and  Arthur  Murphy,  jun.  (Annalen,  1908,  363, 
94 — 106). — The  formation  of  an  acetate  by  the  action  of  acetyl 
chloride  on  a  carbinol,  R'OH,  takes  place  in  two  stages,  the  first 
being  the  formation  of  an  additive  compound,  Il'O'CMeCl'OH,  and 
the  second,  the  splitting  off  of  hydrogen  chloride.  The  ease  with 
which  the  first  stage,  and  therefore  the  whole  reaction,  takes 
place   depends   on   the    nature   of    the    group    K,    and    the   reaction 
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may  be  entirely  prevented  if  R  is  sufficiently  negative.  It  is  for 
this  reason  that  the  stable  enolic  compounds,  ethyl  acetylmalonate 
and  benzoylacetoacetate,  are  not  acetylated  by  .acetyl  chloride  or 
acetic  anhydride,  whilst  benzoyldiacetylmethane  remains  unattacked 
by  acetyl  chloride  even  in  pyridine  solution.  Similarly,  the  enolic 
forms  of  desmotropic  compounds  of  the  groups  K  :^  £  and  K  '~^  ^ 
are  not  acetylated  by  acetyl  chloride,  but  are  dissolved  and  ketonised 
by  the  reagent.  On  the  other  hand,  a  ketonic  modification  may  be 
acetylated  by  acetyl  chloride  if  the  ketone  carbonyl  possesses  sufficient 
chemical  potential  for  the  chloride  to  form  the  additive  compound, 
0Ac*CRCl*C„H2«^.i,  and  if  the  conditions  are  favourable  to  the 
splitting  off  of  hydrogen  chloride  from  this,  when  the  acetyl  derivative 
of  the  enolic  modification  must  be  formed  ;  hence  acetylation  of 
a  merotropic  compound  by  acetyl  chloride  or  acetic  anhydride 
cannot  be  looked  on  as  evidence  of  the  existence  of  the  substance  in 
the  enolic  form. 

When  acetic  anhydride  is  employed,  there  is  the  further  dis- 
advantage that  reaction  takes  place  usually  only  at  high  temperatures 
(150 — 200°),  when  intramolecular  transformation  is  still  more 
probable,  especially  as  it  is  difficult  under  such  conditions  to  exclude 
sodium  acetate,  which  Dieckmann,  Hoppe,  and  Stein  have  shown 
(Abstr.,  1905,  i,  135)  to  act  catalytically  even  in  traces.  This 
disadvantage  is  avoided  by  employing  acetyl  chloride  at  temperatures 
below  100°,  but,  although  under  these  conditions  enol-acetyl  derivatives 
are  not  obtained  from  the  ketonic  modifications  of  di-  and  tri- 
acylmethanes,  its  behaviour  with  certain  other  enolic  and  ketonic 
compounds  shows  that  acetyl  chloride  cannot  be  considered  as 
a  trustworthy  reagent  for  determining  the  constitution  of  a  merotropic 
compound. 

Enolic  Compounds. — When  heated  with  acetyl  chloride  in  a  reflux 
apparatus,  ethyl  acetylmalonate,  benzoylacetoacetate,  dibenzoyl- 
acetate  and  C-acetylmalonanilate,  C-diacetylacetanilide,  benzoyl- 
diacetylmethane, and  triphenylvinol  remain  unchanged.  Under  the 
same  conditions,  ethyl  a-hydroxymethylenepropionate  and  hydroxy- 
methylenephenylacetate,  and  hydroxymethylenecamphor  form  acetyl 
derivatives.  Benzoyldiacetylmethane  and  triphenylvinol  are  not 
acetylated  by  boiling  acetic  anhydride. 

Ketonic  Compounds. — Diacetylmethane,  aa-diacetylethane,  acetyl- 
heptoylmethane,  ethyl  acetoacetate  and  diacetoacetate,  methyl  oxal- 
acetate,  C-dibenzoylacetanilide,  ethyl  diphenylacetoacetate,  benzoyl- 
acetylmethane,  dibenzoylmethane,  ethyl  benzoylacetate,  ethyl  methane- 
tricarbmonoanilate,  and  ethyl  benzoylsuccinate  remain  unchanged,  or 
if  attacked  do  not  form  acetyl  derivatives  when  heated  with  acetyl 
chloride  at  100°. 

Enol-keto-desmotropism. — The  enolic  modification  of  methyl  mesityi- 
oxidoxalate  {K  ;=rr  E)  is  transformed  by  acetyl  chloride  at  the  ordinary 
temperature  into  the  ketonic  modification,  which  is  obtained  together 
with  an  oil,  insoluble  in  sodium  carbonate,  when  the  enol  is  heated 
with  acetyl  chloride,  traces  of  hydrogen  chloride  being  evolved. 
Under  the  same  conditions,  the  ketonic  modification  remains 
unchanged. 
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The  ketonic  modification  of  dibenzoylacetylmethane  {K  ::ir  E), 
m.  p.  148°  is  formed  by  the  action  of  acetyl  chloride  in  ethereal 
solution  on  the  enolic  modification,  or  on  the  ketonic  moJificatiou, 
m.  p.  107—110°. 

The  enolic  modification  of  ethyl  diacetylsuccinate  (A'  ^  E)  i.s 
transformed  by  acetyl  chloride  into  a  mixture  of  the  (i-  and  y-ketonic 
forms ;  under  the  same  conditions,  the  y-ketone  is  transformed 
into  the  ;8-ketone,  and  hence  prolonged  action  of  acetyl  chloride 
on  the  enolic  modification  leads  to  the  formation  of  the  yS- ketone 
alone. 

The  ketonic  modifications  of  tribenzoylmethane  {K  ^  E),  /)-bromo- 
tribenzoylmethane,  and  ethyl  dibenzoylsuccinate  are  formed  when 
the  enolic  modifications  are  heated  with  acetyl  chloride.  Under 
the  same  conditions,  the  ketonic  modifications  of  the  two  methane 
derivatives  remain  unchanged,  whilst  the  y-ketonic  form  of  the  ester, 
m.  p.  75°,  is  converted  into  the  /S-ketonic  form,  m.  p.  128 — 130°. 

G.  Y. 

Sugars.  Jan.  J.  Blanksma  and  W.  Alberda  van  Ekenstein 
{Chem.Weekblad,  1908,  6,  777— 781).— ^-Gulose,  /-idose,  (i-talose,  and 
^ribose  have  been  isolated  by  combination  with  substituted  phenyl- 
hydrazines,  followed  by  decomposition  of  the  hydrazones  by  benz- 
aldehyde  or  formaldehyde.  The  sugars  were  obtained  in  the  form  of 
syrups  which  did  not  crystallise. 

^Gulose  was  prepared  by  reduction  of  ^-gulonolactone  with  sodium 
amalgam  (compare  Fischer  and  Stahel,  Abstr.,  1891,  667),  the  sodium 
hydroxide  formed  being  neutralised  periodically  with  sulphuric  acid. 
After  the  reduction,  the  solution  was  concentrated,  the  sodium 
sulphate  filtered  off,  and  washed  with  alcohol  to  remove  the  syrup. 
Evaporation  of  the  alcohol  left  a  syrup  containing  somewhat  less  than 
half  the  weight  of  the  lactone  used.  This  substance  separated  out 
in  part  after  a  time,  and  the  rest  was  removed  by  dissolving  in  water, 
neutralising  with  barium  carbonate,  filtering  off  the  barium  gulonate, 
and  concentrating  the  filtrate.  On  treating  the  residual  syrup 
with  phenylhydrazine,  ^-gulosephenylhydrazone  separated  in  yellow 
crystals,  m.  p.  136°.  The  product  recrystallised  from  water  has  m.  p. 
143°.  It  was  boiled  in  aqueous  solution  with  the  calculated  quantity 
of  benzaldehyde,  the  benzaldehydephenylhydrazone  filtered  off,  and 
the  slight  excess  of  benzaldehyde  removed  by  steam.  On  evaporation, 
the  ^gulose  remained  as^  a  light  yellow  syrup  of  sweet  taste.  It  could 
not  be  obtained  crystalline  from  either  water,  methyl  alcohol,  ethyl 
alcohol,  mixtures  of  alcohol  and  water,  or  of  alcohol  and  ether. 
When  cooled  with  liquid  air,  it  solidified  to  a  hard,  glass-like  solid, 
[aji)  -  20*4°.  Its  power  of  reducing  Fehling's  solution  is  71*5%  of  that 
of  invert-sugar.  These  numbers  are  probably  too  low,  as  the  syrup 
contained  water.  Fischer  {loc.  cit.)  states  that  ^-gulose  is  slightly 
dextrorotatory ;  that  obtained  by  the  authors'  method  is  Isevo- 
lotatory. 

The  methylguloside  was  obtained  from  the  syrup  by  the  action  of  a 
concentrated  solution  of  hydrochloric  acid  in  absolute  methyl  alcohol, 

3  t  2 
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I'fcinoval  of  the  hydrochloric  acid  by  lead  carbonate,  and  evaporation 
of  the  filtrate.     It  is  a  syrup,  i.nd  has  not  been  crystallised. 

Benzylguloside  was  prepared  by  a  similar  method  from  benzyl 
alcohol.  After  long  standing,  it  crystallises,  and  on  recrystallisation 
from  methyl  alcohol  has  m.  p.  145°.  The  quantity  was  too  small 
to  admit  of  analysis. 

Z-Idose  was  obtained  by  a  method  analogous  to  that  employed  for 
Z-gulose,  starting  from  Z-idonolactone.  It  is  a  clear  syrup,  with 
[ajo  +  7*5°,  and  a  reducing  power  43%  of  that  of  invert-sugar.  It  does 
not  combine  with  substituted  phenylhydrazine  or  benzoylhydrazine. 

cZ-Talose  was  prepared  from  talonic  acid,  obtained  by  Fischer's 
method  (Abstr.,  1892,  299),  which  yields  a  mixture  of  unchanged 
galactonic  acid  and  talonic  acid.  The  two  acids  were  converted  into 
the  corresponding  phenylhydrazides,  and  these  separated  by  repeated 
crystallisation  from  alcohol,  talonylphenylhydrazide  being  the  most 
soluble,  and  separating  from  the  mother  liquor  in  star-shaped  or 
nodular,  acicular  masses.  Talonic  acid  was  obtained  from  its  phenyl- 
hydrazide  by  boiling  with  baryta  water,  removing  the  phenylhydrazine 
with  ether,  and  adding  sulphuric  acid  (compare  Fischer  and  Passmore, 
Abstr.,  1890,  152).  The  acid  was  converted  into  its  lactone  by 
heating  on  the  water-bath,  and  reduced  to  rf-talose  with  sodium 
amalgam.  The  phenylmethylhydrazone  was  then  prepared,  and,  after 
repeated  crystallisation  from  methyl  alcohol,  had  m.  p.  154°.  When 
boiled  in  aqueous  solution  with  benzaldehyde,  the  hydrazone  is 
converted  into  talose,  which  forms  a  colourless  syrup,  [ajn  +13*95°; 
reducing  power  is  71*4%  of  that  of  invert-sugar. 

Z-Ribose  was  prepared  similarly  from  ribonolactone,  but  could  not 
be  purified  by  conversion  into  its  phenylhydrazone  (compare  Fischer 
and  Piloty,  Abstr.,  1892,  439)  or  phenylmethylhydrazone,  as  these 
compounds  are  freely  soluble  in  all  solvents.  The  syrup  has  [aj^  +  14°, 
and  a  reducing  power  55-5%  of  that  of  invert-sugar.  A.  J.  W. 

Presence  of  f  Dimethylinosite  in  the  Latex  of  Melabceai 
from  Sumatra.  Anne  W.  K.  de  Jong  {Rec.  trav.  chim.,  1908, 
27,  257 — 259). — The  liquid  expressed  from  the  coagulated  latex  of 
Mefahoeai  contains  t-dimethylinosite,  which  can  be  isolated  in  the 
form  of  rectangular  crystals,  m.  p.  206°  (Girard,  Compt.  rend.,  1870, 
67,  820,  gives  195°) ;  the  tetra-acetyl  derivative  has  m.  p.  195°  (Girard, 
loc.  cit.f  gives  193°).  On  treatment  with  hydriodic  acid,  it  yields 
2-inosite,  m.  p.  222°  (Maquenne,  Abstr.,  1887,  356,  gives  217°), 
which  forms  a  hexa-acetyi  derivative,  m.p.  217°  (Maquenne,  Abstr.,  1887, 
908,  gives  212°).  M.  A.  W. 

Forms  of  Lactose.  C.  S.  Hudson  (/.  Amer.  Chem.  Soc,  1908, 
30,  1767— 1783).— In  an  earlier  paper  (Abstr.,  1904,  i,  974),  it  has 
been  stated  that  lactose  hydrate  crystallises  from  aqueous  solutions  of 
the  sugar  at  the  ordinary  temperature,  whilst  at  temperatures  above 
95°  the  y8-anhydrous  form  separates.  The  present  investigation  was 
undertaken  with  the  object  of  determining  the  transition  temperature 
between  these  forms  of  lactose,  and  as  it  was  found  that  the  work 
illustrated    very   fully   the  general    conditions    underlying   transiti^ 
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temperatures,  the  measurements  were  extended  to  several  related 
phenomena. 

All  the  results  agreed  quantifcatively  with  the  conclusions  obtained 
previously,  namely,  that  aqueous  solutions  of  lactose  contain  two 
substances  in  equilibrium,  and  that  the  mutarotation  of  lactose  results 
from  the  gradual  establishment  of  equilibrium  of  the  balanced 
equation  G^^B.^p^^^B.fi  ^  HgO  +  G^^U^p^^  (^-moditication).  It  is 
shown  that  the  hypotheses  of  hydration  and  stereoisomerisation 
which  have  been  advanced  to  explain  the  mutarotation  of  sugars  are 
summed  up  and  reconciled  by  the  following  equation,  in  which  the 
equilibrium  of  the  first  balanced  reaction  is  established  instantaneously, 
whilst  that  of  the  second  is  attained  gradually,  giving  rise  to  the 
slow  change  of  rotation  :  a-form  +  HgO  ZH  hydrated  form  ZIZ  HgO  + 
jS-form. 

Determinations  of  the  initial  and  final  solubilities  of  lactose 
hydrate  and  /8-anhydride  between  0°  and  100°  show  that  the 
transition  temperature  between  them  is  93°,  and  this  value  is 
confirmed  by  vapour-pressure  measurements.  The  specific  rotatory 
power  of  the  three  forms  of  lactose  has  been  determined  at  15°  and 
25°,  and  the  results  show  that  the  equilibrium  in  solution  does  not 
change  perceptibly  with  the  temperature  in  this  interval.  It  has 
also  been  found  that  the  equilibrium  does  not  change  with  the 
concentration,  since  there  is  no  slow  change  in  the  rotation  of  the 
solutions  after  dilution.  Schmoeger  has  found  the  rotatory  power  of 
the  stable  solution  of  lactose  at  20°  to  be  55-3°  per  gram  C)22H220i|. 
Accepting  this  value,  the  initial  specific  rotation  of  the  hydrate  is 
86  0°,  and  that  of  the  /5-anhydride,  35*4°.  The  freezing  points  of 
lactose  solutions,  the  vapour  pressures  of  saturated  solutions  of 
lactose  hydrate,  and  the  aqueous  vapour  pressure  of  the  solid  hydrate 
in  contact  with  the  ^-anhydride  are  also  recorded.  The  heat  of 
solution  of  the  /8-anhydride  has  been  calculated  from  the  solubility 
data,  and  found  to  agree  with  the  value  obtained  by  direct  measure- 
ment (this  vol.,  ii,  665).  The  heat  of  vaporisation  of  water  from 
the  hydrate  has  been  calculated  from  the  vapour  pressures  of  the 
hydrate,  and   also  from  the  heats  of   solution  and  transition  of    the 

o  forms,  and  the  two  values  agree  satisfactorily.  E.  G. 


m. 


Colloidal  Properties  of  Starch  and  the  Unity  of  its  Constitu- 
tion. Eugene  Fouard  (Compt.  rend.^  1908,  147,  813 — 816.  Compare 
this  vol.,  i,  503). — The  author  has  shown  previously  that  a  pseudo- 
solution  of  starch,  when  filtered  through  collodion,  is  divided  into  two 
portions,  one  consisting  of  a  true  solution,  the  other  containing  colloidal 
starch.  The  experiments  described  in  the  present  paper  confirm  the 
conclusion  that  starch  is  a  single  chemical  compound  capable  of  under- 
going complete  and  reversible  physical  transformation  into  the  state  of 
perfect  solution.  Thus,  when  the  pseudo-solution  is  fractionally  filtered 
through  a  collodion  membrane,  the  successive  fractions  are  found  to 
have  the  same  rotatory  power.  The  residual  fractious  of  the  colloid 
show  less  tendency  to  coagulate  than  the  earlier  fractions,  but  this  is 
found  to  be  due  to  the  fact  that  the  traces  of  mineral  phosphates,  on 
the  presence  of  which  this  phenomenon  depends,  are  not  evenly  divided 
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between  the  true  solution  and  the  colloidal  residue,  the  last  fraction  of 
which  is  almost  neutral  to  methyl-orange  or  phenolphthalein. 

The  conclusion  is  drawn  that  the  mode  of  aggregation  of  the 
elementary  starch  molecule  is  variable,  and  depends  on  the  reaction  of 
the  surrounding  plasma,  which  varies  under  different  conditions.  Thus, 
owing  to  different  inflaences,  such  as  the  age  of  the  cell-wall  modifying 
the  osmotic  permeability  of  the  membrane,  different  molecular  aggre- 
gates of  variable  resistance  are  produced,  and  this  gives  rise  to  the 
concentric  layers  observed  in  the  natural  starch  grain.         W.  0.  W. 

Action  of  Ammonium  Persulphate  Solution  on  Cellulose. 
II.  The  Relation  of  the  Cellulose  Peroxide  formed  to  the 
other  Products  of  the  Reaction  and  the  Mechanism  of  the 
Process  of  Oxidation.  Reaction  of  Oxycellulose  with  Nessler's 
Reagent.  Hugo  Ditz  (/.  pr.  Chem.y  1908,  [ii],  78,  343—364.  Com- 
pare Abstr.,  1907,  i,  829). — As  it  has  been  stated  that  hydrogen  per- 
oxide is  formed  by  the  decomposition  of  ammonium  persulphate,  the 
action  of  hydrogen  peroxide  on  cellulose  was  compared  with  that  of 
the  persulphate.  Whilst  the  action  of  the  latter  is  accompanied  by 
evolution  of  much  gas,  only  very  little  gas  is  evolved  by  the  action  of 
hydrogen  peroxide,  and  cellulose  peroxide  is  not  formed.  It  is  shown 
that  the  cellulose  peroxide  formed  by  the  persulphate  method  does  not 
contain  sulphuric  acid.  When  boiled  with  water,  the  peroxide  yields 
a  small  amount  of  a  flocculent  substance,  which  may  be  oxycellulose  ; 
the  acid  (acid-cellulose  1)  present  in  the  peroxide  is  insoluble  in  water. 
Cellulose  peroxide  does  not  evolve  ammonia  when  boiled  with  lime 
water,  but  gives  with  Nessler's  reagent  a  brown  coloration,  becoming 
grey  in  consequence  of  the  reduction  of  the  mercuric  salt  by  the  small 
amount  of  oxycellulose  present  in  the  peroxide.  Oxycellulose  contains 
probably  an  aldehyde  group,  as  it  behaves  towards  Nessler's  reagent  in 
the  same  manner  as  a  very  dilute  solution  of  formaldehyde  ;  it  is 
suggested  that  the  reducing  properties  of  cellulose  and  hydrocellulose 
are  dependent  on  the  presence  of  small  amounts  of  oxycellulose  (com- 
pare Rosenthaler,  Abstr.,  1906,  ii,  911). 

The  gases  evolved  by  the  action  of  ammonium  or  potassium  per- 
sulphate on  cellulose  are  now  found  to  contain  carbon  dioxide  as  well 
as  "  active  "  oxygen  ;  the  latter  is  evolved  from  ammonium  persulphate, 
also,  by  the  action  of   zinc,  tin,  or  antimony  in   presence  of    dilute 
sulphuric  acid ;  copper,  on  the  other  hand,  dissolves  in  ammonium  per- 
sulphate in  presence  of   dilute  sulphuric   acid  without   evolution  oj 
"  active  "  oxygen  or  sulphur  dioxide.    When  100  c.c.  of  a  10%  solutiol 
of  ammonium  persulphate  are  heated  with  filter  paper  and  5  c.c. 
dilute  sulphuric  acid,  and  the  gases  evolved  passed  into  a  potassiui 
iodide-starch  solution,  this    becomes  violet  after   eight   minutes,  ai 
after   fifteen  minutes  requires  0*3  c.c.  of   iV/10  sodium  thiosulphat 
solution  for  decolorisation.     A  slightly  greater  effect  is  produced  bj 
employing  linen  in  place  of  filter  paper.     Under  the  same  conditions 
but  in  absence  of  cellulose,  the  potassium   iodide-starch    solution 
only  slightly  coloured  in  eleven  minutes,  and  after  twenty-five  minuted 
is  decolorised  by  0*05  c.c.  of  A/10  sodium  thiosulphate.     In  absence  of 
both  cellulose  and  sulphuric  acid,  the  gases  evolved  on  heating  ammoniunta 
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persulphate  solution  do  not  colour  potassium  iodide-starch  solution  in 
twenty-five  minutes. 

In  conclusion,  the  mechanism  of  the  oxidation  of  cellulose  is  discussed, 
and  the  formation  of  oxycellulose],is  compared  with  that  of  formaldehyde 
when  methyl  alcohol  is  heated  with  a  persulphate.  The  formation  of 
the  peroxide  may  take  place  by  addition  of  oxygen  either  directly  to 
the  cellulose  molecule  or  secondarily  to  oxycellulose.  G.  Y. 

Preparation  of  Sulphonio  Esters  of  Cellulose.  Actien- 
GESELLSCHAFT  FUR  Anilin  Fabrikation  (D.R.-P.  200334). — Alkali- 
soluble  cellulose,  produced  from  bleached  cotton  by  the  action  of  zinc 
chloride  and  hydrochloric  acid,  is  treated  with  toluene -/^-sulphonyl 
chloride  in  the  presence  of  10%  aqueous  sodium  hydroxide.  The 
toluene-^-sulphonic  ester  of  cellulose  separates  after  twenty  hours  as  a 
white,  amorphous  powder,  insoluble  in  acid  zinc  chloride  solution  or 
in  cuprammonium  solution  ;-  it  dissolves  in  hot  glacial  acetic  acid,  and 
its  solution  in  epichlorohydrin,  chloroform,  or  ethyl  acetate  on  evapora- 
tion leaves  a  transparent  pellicle.  G.  T.  M. 

Preparation  of  Alcohol  from  Substances  containing 
Cellulose.  Theo  Koerner  {Zeitsch.  angew.  Chem.y  1908,  21, 
2353—2359). — The  author  has  endeavoured  to  ascertain  whether 
the  sugar  obtained  by  hydrolysis  from  wood,  etc.,  by  dilute  sulphuric 
acid  was  entirely  derived  from  the  cellulose,  or  in  part  from  the 
lignous  substances.  Comparable  experiments  with  sawdust,  straw, 
and  sulphite-cellulose  show  the  amount  of  alcohol  obtained  to  be 
proportional  to  the  cellulose  present. 

It  has  been  stated  that  sulphurous  acid  increases  the  yield  of 
alcohol,  but  the  author  finds  that  such  previous  treatment  actually 
decreases  the  amount  of  alcohol  obtainable.  As  hydrocellulose  is 
found  to  yield  as  much  as  17*95%  of  alcohol,  it  was  thought  possible  that 
by  treating  wood,  sulphite-cellulose,  or  straw  with  oxidising  agents 
before  hydrolysis,  a  similarly  increased  yield  of  alcohol  might  be 
obtained.  With  dilute  solutions  of  hydrogen  peroxide,  this  has  been 
realised,  the  yield  of  alcohol  being  materially  increased,  although  in 
the  case  of  chromic  acid  a  marked  decrease  is  observed.  Similarly, 
the  yield  of  alcohol  is  found  to  be  decreased  by  a  preliminary  oxidation 
with  a  solution  of  potassium  persulphate  or  ozone,  the  oxidation 
proceeding  beyond  the  hydrocellulose  stage.  J.  V.  E. 

Investigations  on  the  Charring  of  Wood.  II.  Peter  Klason, 
Gust,  von  Heidenstam,  and  Evert  Norlin  (Arkiv.  Kern.  Min.  Geol.y 
1908,  3,  No.  10,  1—17.  Compare  this  vol.,  i,  717).— The  charring  of 
wood  out  of  contact  Vith  air  at  a  maximum  temperature  of  400° 
proceeds  mainly  according  to  the  equation  2C42H6o^28~  ^^16^10^2 
(wood-charcoal) -f-28H20-f5C02  +  3CO  +  C28H3209.  The  velocity  of 
this  change  depends  on  the  temperature.  Charring  begins  at  about 
270°,  and  increases  greatly  in  rapidity  at  about  300°.  This  dry 
distillation  of  wood  is  an  exothermic  change,  the  heat  of  the  reaction 
being  about  6%  of  the  heat  of  combustion  ;  in  the  case  of  cellulose,  the 
heat  of  the  reaction  is  about  5%  of  that  of  combustion.  The  methyl 
alcohol  obtained  is  formed  entirely  from  the  methoxy-groups  of  the 
lignin,  and  the  amount  obtained  from  birch  or  beech  wood  is  about 
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double  that  yielded  by  fir  or  pine.  Acetic  acid  is  formed  from  the 
cellulose,  and  also,  to  a  greater  extent,  from  the  lignin  ;  birch  or 
beech  gives  about  double  as  much  of  the  acid  as  fir  or  pine.  The 
calorific  value  of  the  combustible  gases  formed  during  dry  distillation 
is  about  3  8%  of  that  of  the  wood  itself;  these  gases  contain  neither 
hydrogen  nor  aromatic  hydrocarbons.  Wood  charcoal,  having  the 
composition  CigHjoOg,  may  be  regarded  as  the  product  of  the  exothermic 
charring  of  wood.  T.  H.  P. 

Modification  of  the  Preparation  of  Methylamine  from 
Bromoacetanaide.  Maurice  Francois  (Compt.  rend.,  1908,  147, 
680 — 682.  Compare  this  vol.,  i,  768). — By  a  modification  of  the 
method  of  preparing  methylamine  from  bromoacetamide  described 
previously,  the  author  is  able  to  obtain  a  yield  of  72%  of  the  theoretical, 
instead  of  35%.  The  solution  of  bromoacetamide  is  prepared  by  the 
interaction  of  acetamide  and  bromine  in  presence  of  water  and  calcium 
carbonate,  thus  avoiding  possible  loss  of  bromine  through  formation 
of  hypobromites  or  bromates,  as  when  potassium  hydroxide  is  used. 
The  resulting  red  solution  is  mixed  with  cold  30%  aqueous  sodium 
hydroxide,  and  placed  in  a  narrow  tube  bent  several  times  up  and 
down,  which  is  heated  by  boiling  water.  The  products  are  distilled 
in  a  current  of  steam,  ammonia  is  separated  by  yellow  mercuric  oxide, 
and  the  methylamine  distilled  off  and  converted  into  the  hydrochloride. 

J.  C.  C. 

Preparation  of  Amino-alcohols.  J.  D.  Riedel  (D.R.-P.  199148). 
— The  amino-alcohols,  0H*CRR''CH2'NR"E,'",  are  obtained  by  the  action 
of    primary  or  secondary  aliphatic   amines   on  the   alkylene   oxides, 

P-Methylbutylene  a^-oxide,  CMeEt<^  '     ^,  b.  p.  807760  mm.,  prepared 

from  ^-methylbutylene  chlorohydrin  and  sodium  hydroxide,  gives  rise 
to  dimethylaminodimethyleihylcarhinol^  NMeg'CHg'CMeEt'OH,  b.  p. 
57°J23  mm.,  when  treated  with  dimethylamine  in  benzene  solution  at 
125°.  The  hydrochloride  of  the  benzoyl  derivative  of  this  base,  m.  p. 
175°,  may  be  employed  as  a  local  anaesthetic. 

isoButylene  a^-oxide,  CMe2<^ '     ^,  b.  p.  53°/760  mm.,  prepared  from 

tsobutylene  chlorohydrin,  furnishes  with  dimethylamine  the  base  di- 
methylaminotrimethylcarbinol,  NMeg'CHg'CMeg'OH,  b.  p.  160°/48  mm  ; 
the  hydrochloride  of  the  benzoyl  derivative,  m.  p.  202°,  crystallises 
from  absolute  ateohol. 

aS-Bimethylamylene  a^-oxide,  G^^^'OK&<^^    ^,  b.  p.  147°/760  mm., 

D  0*8416,  obtained  from  a8-dimethylamylene  chlorohydrin  by  the 
action  of  aqueous  sodium  hydroxide,  yields  dimethylaminodimethyliso- 
amylcarbinol,  C5Hii-CMe(OH)-CH2-NMe2,  b.  p.  98— 99°/24  mm.,  on 
treatment  with  dimethylamine  in  benzene  solution ;  the  hydrochloride 
of  the  benzoyl  derivative  of  this  base  separates  in  silky  needles, 
m.  p.  138°. 


CRR'<i 
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l3-Phe7iylpropylene  a^-oxide,    CMePli<^  i     ^,     b.    p.     93733    mm., 

D  r0436,  obtained  from  phenylpropylene  chlorohydrin,  gives  rise  to 
dimethylaminophenyldirmthylcarhinol,  b.  p.  135 — 136°/32  mm.,  hydro- 
chloride, needles,  m.  p.  159 — 160°,  aurichloride,  m.  p.  110°,  benzoyl 
derivative,  oily,  furnishing  a  hydrochloride,  prisms,  m.  p.  205 — 206°. 

Methylaminophenyldimethylcarbinol,  OH'CMePh'CHg'NHMe,  b.  p. 
135 — 138°/31  mm.,  hydrochloride,  leaflets,  m.  p.  153°,  benzoyl  and 
dibenzoyl  derivatives  both  melting  at  122°,  was  obtained  from 
^-phenylpropylene  ayS-oxide  and  methylamine. 

Methylaminodimethylethylcarbinol,  OH'CMeEfCHg'NHMe,  b.  p. 
80°/52  mm.,  divaleryl  derivative,  oil,  b.  p.  162°/26  mm.,  results  from 
the  interaction  of  /3-methylbutylene  ayS-oxide  and  methylamine. 

G.  T.  M. 


Synthesis  of  Polypeptides.  XXVII.  3.  Derivatives  of 
Active  Valine.  Emil  Fischer  and  Helmuth  Scheibler  {Annalen, 
1908,  363,  136 — 167). — Only  inactive  dipeptides  of  valine  have  been 
prepared  previously.  A  knowledge  of  the  optically  active  forms 
appeared  desirable,  not  only  to  permit  of  a  comparison  of  the 
synthetical  substances  with  the  products  of  protein  hydrolysis,  but 
also  for  the  study  of  Walden's  transformation.  Glycyl-c?-valine, 
c^-alanyl-c?- valine,  and  Z-leucyl-o?-valine  are  readily  prepared  in  the 
usual  manner  by  coupling  cZ-valine  with  the  chlorides  of  the  halogeno- 
fatty  acidv,  and  treating  the  products  with  aqueous  ammonia,  as  are 
also  c/-a-bromo{5ovaleryl-glycine  and  Z-a-bromoisovaleryl-cZ-valine  by 
coupling  d-  and  Z-a-bromo?sovaleryl  chlorides  with  glycine  and 
cZ-valine  respectively.  In  order  to  avoid  racemisation,  these  bromo- 
compounds  must  be  converted  into  the  dipeptides  by  means  of 
anhydrous,  liquid  ammonia.  On  hydrolysis,  c^-valylglycine  yields 
c^-valine  and  glycine,  whilst  ^valyl-cZ-valine  yields  cZ/-valine.  When 
treated  with  ammonia  in  methyl-alcoholic  solution  at  0°,  the  methyl 
ester  of  /-valyl-tZ-valine  yields  an  inactive  anhydride,  termed  trans- 
valine  anhydride. 

Chloroacetyl-d-valine,  CHoCl-CO-NH-CfiPr^-COoH,  crystallises 
from  water  in  prisms,  m.  p.  113 — 115°  (corr,),  or  from  alcohol  in 
plates ;  [a]^  +  15-8°.  Glycyl-c^- valine,  NH2-CH2*CO-NH-CHPr/3-C02H, 
separates  from  aqueous  alcohol  in  microscopic  needles,  m.  p.  about 
254°  (corr.),  [aj^  -  19'7°  in  aqueous,  -  10-5°  in  hydrochloric  acid,  and 
-  6*9°  in  sodium  hydroxide,  solution.  The  hydrochloride  crystallises 
in  needles  or  prisms*;  the  copper  salt  separates  from  its  deep  blue 
aqueous  solution  partly  in  microscopic  prisms  and  partly  as  a  vitreous 
mass.  The  hydrochloride  of  the  methyl  ester,  CgHjgOgNg.HCl,  pre- 
pared by  treatment  of  glycyl-c?- valine  with  hydrogen  chloride  in 
methyl-alcoholic  j-olution  and  evaporation  of  the  product  at  25°  under 
diminished  pressure,  crystallises  in  needles.  This  is  converted  by 
methyl-alcoholic  ammonia  into  glycyld-valine  anhydride, 

which  crystallises  in  needles,  m.  p.  about  266°  (corr.),  [ajp -f  20*8°  in 
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glacial  acetic  acid,  +32-7*^  in  aqueous,  or  4-41°  in  alcoholic,  solution 
(Fischer,  Abstr.,  1907,  i,  901). 

d-a-Bromopropionyl-d-valine,  CHMeBr-C0-NH:-CHPr^-C02H,  pre- 
pared from  cZ-a-bromopropionyl  chloride  and  d-vaMne,  forms  feathery 
crystals,  m.  p.  180°  (corr.),  [a]^  +20-8°  to  +21°  in  alcoholic  solution. 
d-Alanyl-d-valine,  NHg-CHMe-CO-NH-CHPr^-COaH,  crystallises 
from  dilute  alcohol  in  microscopic  needles,  m.  p.  about  265°  (corr.), 
[ajn  — 1*9°  in  hydrochloric  acid,  —  4'5°  in  iV-sodium  hydroxide,  or 
-5*4°  in  aqueous,  solution.     d-Alanyl-d-valine  anhydride, 

CHMe<^^^^>CHPr^, 

is  prepared  by  conversion  of  the  dipeptide  into  its  methyl  ester  hydro- 
chloride, and  treatment  of  this  with  ammonia  in  methyl-alcoholic 
solution )  it  crystallises  in  needles,  m.  p.  about  268 — 270°  (corr.), 
[a]^  -  29*3°  in  glacial  acetic  acid  solution,  and  has  less  inclination 
than  the  preceding  anhydride  to  separate  from  its  solutions  in  the 
gelatinous  state. 

d-a-Bromo\9,ohexoyl-d-valine,  CHaPr^-CHBr-CO-NH-CHPr^-COgH, 
prepared  from  c^-a-bromozsohexoyl  chloride  and  c^-valine,  forms  stout 
crystals,  m.  p.  150 — 151°,  [aj^  +24-3°  in  alcoholic  solution.  \-Leucyl- 
d-valine,  NH2-CH(C4H9)-CO-I^H-CHPr^-C02H,  crystallises  from 
aqueous  alcohol  in  spears  or  prisms  containing  water  of  crystallisation, 
which  is  lost  in  a  vacuum  over  sulphuric  acid,  m.  p.  about  282°  (corr.; 
slight  decomp.)  when  quickly  heated,  [aj^  +  18*0°  in  aqueous  solution. 
The  anhydride,  C^jHgoO^Ng,  formed  by  way  of  the  methyl  ester, 
crystallises  in  microscopic  needles,  m.  p.  about  282°,  [a]o  —46*6°  to 
—  50'2°  in  glacial  acetic  acid  solution. 

\-a-Bromo\mvaleryl-d-vaUne,  CHPr^Br-CO-NH-CHPr^-COaH,  pre- 
pared from  Z-a-bromoisovaleryl  chloride  and  c?-valine,  crystallises  in 
needles,  m.  p.  163—165°  (corr.),  [4°]  -22-7°  in  absolute  alcohol. 
\-Valyl-d-valine,  Q^^^q0^c^,\\11^0,  crystallises  in  needles,  and  loses  the 
water  of  crystallisation  at  95°/12 — 15  mm.  over  phosphoric  oxide, 
m.  p.  about  308°  (corr.),  [a]^"  -  70-6°  to  -  74-0°.  The  hydrochloride 
forms  quadratic  crystals,  and  is  readily  soluble  in  water.  The 
hydrochloride  of  the  methyl  ester,  formed  in  the  usual  manner, 
crystallises  in  needles,  and  on  treatment  with  ammonia  in  methyl- 
alcoholic  solution  is  converted  into  trans-va^me  anhydride, 

CHPr<^^^j^>CHPr^ 

which  crystallises  in  prisms,  m.  p.  316 — 318°  (corr.),  and  is  optically 
inactive. 

d-Valylglycine,  NH2-CHPr^-CO-NH-CH2-C02H,  prepared  from 
eZ-a-bromo?sovaleryl glycine  (Fischer  and  Scheibler,  this  vol.,  i,  858)  by 
the  action  of  liquid  ammonia  at  25°,  crystallises  from  aqueous 
alcoholic-ethereal  solution  in  short  prisms,  m.  p.  about  272°  (corr.), 
[aPi?  +89-8°  to  +93-6°  in  aqueous  solution,  or  [a]-^"  4-39-4°  in  10% 
hydrochloric  acid.  A  by-product  of  the  formation  of  this  dipeptide 
crystallises  on  evaporation  of  the  alcoholic-ethereal  mother  liquor  in 
prisms,  and  has  an  acid  reaction  and  taste.  G.  Y. 

Distillation  of  Creatinine.  R.  Engeland  {Zeitsch.  physiol.  Chem., 
1908,  67,  65 — 66). — The  following  compounds  have  been  isolated  from 
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the  products  obtained  by  the  destructive  distillation  of  creatinine 
hydrochloride :  ammonia,  dimethylamine,  and  pyrrole.  J.  J.  S. 

Glycooholic  Acid.  Maurice  Piettre  {Compt.  rend.,  1908,  147, 
810 — 813). — A  convenient  method  is  described  for  isolating  glyco- 
cholic  acid  from  pig's  bile.  The  product  amounts  to  60 — 75%  of  the 
total  weight  of  glycocholic  acid  present,  and  is  quite  free  from  tauro- 
cholic  acid  ;  its  composition  agrees  with  the  formula  Cg^H^^OgN.  The 
pure  acid  has  m.  p.  150%  and  [aj^  +  21°54'  in  alcoholic  solution. 

Alkali  hydroxides  have  no  action  on  glycocholic  acid  under  ordinary 
conditions,  but  under  pressure,  complicated  changes,  exceeding  the 
limits  of  simple  hydrolysis,  occur.  The  toxic  properties  of  sodium 
glycocholate  have  been  determined  ;  with  the  higher  animals,  the  lethal 
dose  varies  according  to  the  method  of  administration.       W.  0.  W. 

Iminodiacetic  Acid  and  some  Derivatives.  W.  J.  A.  Jongkees 
(Rec.  irav.  chim.,  1908,  27,  287 — 326). — The  derivatives  of  iminodiacetic 
acid,  NH(CH2*C02H)2  (diglycollamidic  acid,  iminoacetic  acid),  de- 
scribed in  the  original  can  be  divided  into  three  groups  :  (I)  deriv- 
atives containing  the  imino-group ;  (II)  derivatives  in  which  the 
hydrogen  of  the  imino-group  is  replaced  by  acyl  radicles,  (III)  hydantoin 
derivatives. 

(I).  The  hydrochloride  of  iminodiacetic  acid,  HC1,NH(CII2*C02H)2, 
obtained  by  the  action  of  hydrogen  chloride  on  the  acid  in  the  presence 
of  alcohol,  decomposes  at  255°,  and  is  unchanged  by  the  action  of  such 
dehydrating  agents  as  thionyl  chloride  or  phosphorus  pentachloride ; 
the  ethyl  ester,  HCl,NH(CH2-C02Et)2,H20,  has  m.  p.  74°,  and,  on 
treatment  with  alcoholic  ammonia,  yields  ethyl  hydrogen  iminodiacetate, 
NH(CH2-C02H)-CH2-C02Et,  m.  p.  176—176°;  the  hydrochloride, 
HCl,NH(CH2-C02H)-CH2-C02Et,  has  m.  p.  143°;  the  methyl  ester, 
HCl,NH(CH2-C02Me)2,  has  m.  p.  183°,  and  yields  methyl  imino- 
diacetate,  ]SrH(CH2-C02Me)2,  b.  p.  126°/33  mm.  or  123-5°/16  mm., 
J}]^1  1-1675,  from  which  the  diamide,  NH(CH2-CO-NH2)2,  m.  p.  143° 
(Heintz,  Annalen,  1868,  148,  178),  and  the  monamide  {iminoacetamic 
acid),  NH(CH2-C02H-CH2-CO-NH2,  m.  p.  210°  are  obtained  by  the 
action  of  ammonia ;  the  hydrochlorides  have  m.  p.  255°  and  210° 
respectively;  and  the  compound,  NH3,HC1,NH(OH2*00*NH2)2, obtained 
by  treating  the  hydrochloride  of  methyl  iminodiacetate  with  methyl- 
alcoholic  ammonia,  forms  beautiful  crystals,  that  soften  at  145°,  but  do 
not  melt  at  190°.     IminodiacetimAde  [2  :  ^-diketopiperazine\ 

obtained  by  heating  under  15  mm.  pressure  the  ammonium  salt,  the 
monamide,  or  the  diamide  of  the  acid,  forms  white  needles,  m.  p. 
200—205°. 

(II).  2  :  5-Biketopiperazine-l  :  i-diacetamide, 

NH2-CO-CH2-N<^Q.2;^>N-CH2-CO-NH2, 

is  obtained  as  a  secondary  product  in  the  preparation  of  iminodi- 
acetimide;  it  decomposes  at  303—305°;  the  acid, 

C02H-CH2-N<^^.2;^>N-CH2-C02H, 
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forms  crystals,  m.  p.  280 — 290°,  and,  unlike  the  isomeride,  2  :  5-di- 
ketopiperazine-3  : 6-diacetamide, 

NH2-CO-CH2-CH<^^^^>CH-CH2-CO-NH2 

(Fischer,  Abstr.,  1905,  i,  32),  is  stable  towards  boiling  methyl- 
alcoholic  potassium  hydroxide  ;  the  ethyl  ester, 

C02Et-CH2-N<^Q.2;^>N-CH2-C02Et, 

has  m.  p.  79 — 80°.  Acetyliminodiacetonitrile,  NAc(CH2'CN)2,  obtained 
by  the  action  of  acetic  anhydride  on  iminodiacetonitrile,  is  a  viscid  oil, 
b.  p.  227°/16  mm.;  methyl  acetyliminodiacetate,  NAc(CH2'C02Me)2, 
similarly  prepared,  has  b.  p.  184 — 185°/15  mm.,  m.  p.  835 — 84°  ; 
acetyliminodiacetamide,  NAc(CH2*CO*NH2)2,  has  m.  p.  203°,  and  yields 
the  hydrochloride,  HCl,NAc(CH2-CO-NH2)2. 

Carhmethoxy iminodiacetonitrile,  C02Me*N(CH2*CN)2,  prepared  from 
methyl  chloroformate  and  iminodiacetonitrile,  has  m.  p.  63 — 64°,  b.  p. 
1 89°/ 16  mm. ;  methyl  carhmethoxyiminodiacetate,  C02Me'N(CH2'  C02Me)2, 
has  b.  p.  167°/ 15  mm.;  carhjRethoxyiminodiacetamide, 

C02Me-N(CH2-CO-NH2)2, 
has  m.  p.  212°;  carbmethoxy iminodiacetic  acid,  C02Me*N(CH2*C02H)2, 
has  m.  p.  123°,  and  the  blue  copper  salt,  CgH^O^^NCujHgO,  and  the 
barium  salt,  CgH.jrOgNBa,H20,  have  been  prepared. 

Methyl  chloroformyliminodiacetate,  COCl*N(CH2*C02Me)2,  obtained 
by  the  action  of  carbonyl  chloride  (1  mol.)  on  methyl  iminodiacetate 
(2  mols.),  has  m.  p.  74° ;  methyl  carbonyldi-iminodiacetate, 

CO[N(CH2-C02Me)2]2, 
from  carbonyl  chloride  (1  mol.)  and  methyl  iminodiacetate  (4  mols.), 
forms  needles,  m.  p.  88 — 89° ;  the  amide, 

CO[N(CH,-CO-NH2),]2, 
darkens  at  230°  and  decomposes  at  250^  and  the  nitrile, 

CO[N(CH2-CN)2]2, 
forms  white  crystals,  m.  p.  155°. 

■NT  rr p/-\ 

(III).   i-Iminohjdantoin-l-acetamide,  L,^^.  ^N*CH2'CONH2, 

0(^xl)*Oxl., 

obtained  by  the  action  of  alcoholic  ammonia  on  carbmethoxy  imino- 
diacetonitrile, forms  colourless  needles,  which  decompose  at  245°,  and 
yields  a  crystalline  hydrochloride. 

T>j-TT r\r\ 

Ethyl    hydantoin-1 -acetate,    X^  r^u  ^N*CH2'C02Et,    obtained    by 

hydrolysis  of  the  preceding  compound  with  hot  hydrochloric  acid  and 
subsequent  esterification,  forms  beautiful  needles,  m.  p.  84 — 85° ;  the 
methyl  ester,  similarly  prepared,  has  m.  p.  107 — 108°;  the  acid, 
NTT—PO 

I  ^         ^N'CHg'COgHjHgO,    forms    clear,    hydrated    crystals;    the 
OU'Orig 

NH — CO 
amide,    •       _,_  >N'CH2-CO-NH2,  m.  p.  196—197°,  has  been  prepared 

OU*  Oxig 
(1)  by  the  action  of  alcoholic  ammonia  on  methyl  chloroformylimino- 
diacetate ;    (2)  as   a  secondary  product  in   the   hydrolysis  of    imino- 
hydantoin-1-acetamide,  and  (3)  by  the  action  of  ammonia  on  the  ethyl 
ester.  M.  A.  W. 
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Hexathiocyano-salts  of  Molybdenum.  Johanna  Maas  and 
Julius  Sand  {Ber.,  1908,  41,  3367—3376.  Compare  this  vol.,  i,  397, 
513). — A  reply  to  the  criticism  of  Kosenheim  and  Garfunkel  (this  vol., 
i,  614).  The  authors  have  carefully  re-analysed  the  potassium, 
ammonium,  and  zinc  ammino-salts,  and  confirm  their  previous  results. 

The  chromihexathiocyanoammonium  acetate, 

Cr(SCN)o(NH4)s,H20,HOAc, 
prepared    from    the   chloride,   CrCl2(H20)4Cl,2H20,    ammonium    thio- 
cyanate,  and  acetic  acid,  crystallises  in  reddish- violet,  rhombic  needles, 
isomorphous  with  the  corresponding  molybdenum  salt.  W.  R. 

Preparation  of  Additive  Compounds  of  Chloral  with 
Amides.  Nathan  Sulzberger  (D.R.-P.  198715). — Chloral  combines 
additively  with  the  amides  of  the  higher  fatty  acids.  Chloral  palmitin- 
amide,  CCl3-CH(OH)-NH-CO-[CH2]i4-CH3,  an  oleaginous,  white, 
crystalline  powder,  m.  p.  110°,  is  produced  by  mixing  its  generators 
and  warming  at  100°.  Chloral  a-bromopalmitin  anilide^  prepared  in  a 
similar  manner,  is  a  colourless,  crystalline  powder  with  a  greasy  feel. 

G.  T.  M. 

Action  of  Phosphorus  Pentachloride  on  Halogenated  Acid 
Amides.  Wilhelm  Steinkopf  {Ber.,  1908,  41,  3571—3595).— 
Although  in  regard  to  their  rates  of  formation  and  stability  the 
halogen-substituted  acetonitriles  and  acetamides  closely  resemble  nitro- 
acetamide  and  -acetonitrile,  it  is  found  that  they  do  not  yield  the 
corresponding  acetimide  chlorides  when  treated  with  thionyl  chloride, 
whereas,  as  shown  by  Steinkopf  and  Bohrmann  (this  vol.,  i,  327), 
the  action  of  thionyl  chloride  on  nitroacetamides  leads  to  the  form- 
ation of  nitroacetimide  chlorides.  The  author  has  studied  therefore 
the  action  of  phosphorus  pentachloride  on  dichloro-  and  dibromo- 
acetonitriles. 

Wallach  found  (this  Journ.,  1877,  ii,  182)  that,  whilst  the  action 
of  phosphorus  pentachloride  on  acetamide  leads  to  the  formation  of 
the  amide  chloride,  which  readily  loses  hydrogen  chloride,  forming  the 
imide  chloride,  di-  and  tri-chloroacetamides  yield  products  which  may 
have  the  formula  (1)  CHCh/C0-NCl-PCl2  and  CClg-CO-NCl-PClg  or 
(2)  CHCls'CCKN-POClg  and  CClg-CClIN-POCla  respectively.  Jt  is 
found  now  that  the  formation  of  such  phosphorus  compounds  is  a 
general  reaction  of  the  a-halogenated  acetamides.  The  formulte  (2) 
are  to  be  preferred,  as  the  action  of  moisture  on  these  compounds  leads 
to  the  displacement  of  a  chlorine  atom  by  a  hydroxyl  group,  and  the 
formation  of  a  prdUuct,  CIICl2'C(OH)IN'POCl2,  or  its  tautomeric 
form,  CHCIg'CO'NH'POClg,  is  more  probable  than  that  of  a  product, 
CHCl2-CO-N(OH)-PCl2. 

[With  CzESLAU  Benedek.] — The  liquid  product,  obtained  by  the 
action  of  phosphorus  pentachloride  on  chloroacetamide  in  absence  of 
moisture  (Wallach,  loc.  cit.),  gives,  on  analysis,  figures  agreeing  with 
the  formula  CH2Cl*CClIN*POCl2 ;  it  decomposes  on  distillation  in 
a  vacuum,  and,  on  exposure  to  moisture,  evolves  hydrogen  chloride 
and  yields  small  amounts  of  crystalline  chloroacetylphosphamic 
chloride,  CHgCl-CO-NH-POClg. 
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Dichloroacetylphosphamic  chloride,  CHCl,'C0*NH*P0Cl2,  formed 
by  the  action  of  moist  air  on  a^^-trichloroethylidenephosphamic 
chloride  (Wallach,  loc.  cit.),  crystallises  in  white  plates,  m.  p. 
112 — 113°.  When  treated  with  sodium  ethoxide  in  alcoholic 
solution,  it  forms  the  ethyl  ester,  CHCl2*CO'NH*PO(OEt)2,  which 
crystallises  in  white  needles,  m.  p.  72 — 73°,  is  soluble  in  dilute 
sodium  hydroxide  or  ammonia,  forms  a  yellow  precipitate  with  platinum 
tetrachloride  in  ammoniacal  solution,  and  can  be  titrated  with  N/IO 
potassium  hydroxide.  The  dianilide,  CHCl2-CO-NH-PO(NHPh)2, 
prepared  by  heating  the  oxydichloride  with  aniline  in  ethereal 
solution,  or  by  the  successive  action  of^  an  excess  of  aniline  and  of 
water  on  a^/3-trichloroethylidenephosphamic  chloride,  crystallises  from 
alcohol  in  white  needles,  m.  p.  219 — 220°.  The  bisphenylhydrazide, 
CHCl2-CO-NH-PO(NH-]SfHPh)2,  forms  white  crystals,  m.  p.  190° 
(decomp.). 

Trichloroacetylphosphamic  chloride,  CClg'CO'NH'POClg,  prepared 
by  evaporating  the  light  petroleum  solution  of  the  imide  chloride- 
phosphorus  oxydichloride  (Wallach,  loc.  cit.)  in  contact  with  moist 
air,  crystallises  in  white  needles,  m.  p.  146 — 148°,  and  when 
treated  with  water  yields  phosphoric  acid  and  trichloroacetamide. 
The  7nethyl  ester,  CCl3-CO-NH-PO(OMe)2,  crystallises  in  white  leaflets, 
m.  p.  105 — 107°,  and  dissolves  in  dilute  alkalis  ;  the  'potassium  salt, 
C^HgO^NCIgPK,  m.  p.  about  135°,  is  hygroscopic.  The  ethyl  ester, 
CgHjiO^NClgP,  forms  crystalline  aggregates,  m.  p.  47 — 48°.  The 
dianilide,  Ci4Hj302N3Cl3P,  white  needles,  m.  p.  194 — 195°.  The 
hisphenylhydrazide,  Q^fi^fi^^Ql^,  m.  p.  237 — 238°  (decomp.). 

The  product  of  the  action  of  phosphorus  pentachloride  on  bromo- 
acetamide  is  unstable  and  has  not  been  isolated. 

[With  H.  Geunupp.] — Tribromochloroethylidenephosphamic  chloride, 
CBrg'CClIN'POClg,  formed  from  phosphorus  pentachloride  and  tri- 
bromoacetamide  at  90 — 110°,  is  obtained  as  a  liquid,  which  gradually 
cryfctallises.  Tribromoacetylphosphamic  chloride,  CBrg'CO'NH'POClo, 
formed  by  exposing  the  preceding  substance  to  air,  separates  from  benzene 
in  crystals,  m.  p.  105 — 106°,  and  decomposes  on  further  exposure 
to  moisture.  When  treated  with  sodium  methoxide  in  methyl-alcoholic 
solvition,  it  forms  methyl  dihromomethoxyacetylphosphamxite, 

\  OMe-CBr2-CO-NH-PO(OMe)2, 

which  separates  from  water  in  white  crystals,  m.  p.  92 — 93°.  The 
corresponding  ethoxy-ethyl  ester,  CgHj^OgNBrgP,  forms  long  needles, 
m.  p.  91°. 

[  With  G.  K  iRCHHOFF.  ] — aP-Dichlm'0-P-hromoethylidenephosphamic 
chloride,  CHClBr'CCKN'POClg,  prepared  from  chlorobromoacetyl 
compound,  is  obtained  as  a  yellow  liquid.  The  amide,  formed 
by  the  action  of  moisture  on  this,  could  not  be  purified,  and  was 
converted  directly  into  the  ethyl  ester,  CHClBr-C0'NH*P0(0Et)2, 
colourless  crystals,  m.  p.  67 — 68°. 

aPp-Trichloro-/3-bromoethylide7iephosphamic  chloride, 
CClgBr-CCKN-POClg, 
prepared  from  dichlorobromoacetamide,  forms  crystals,  m.  p.  68°.    The 
chloride,  CClgBr'CO'NH'POClg,  forms  colourless  crystals,  m.  p.  147°; 
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the  inethyl  ester   of  this,   C4HH.04NCl2BrP,   separates   from  water  in 
crystals,  m.  p.  107°;  the  ethyl  ester,  m.  p.  76 — 77°. 

Dichloronitroacetamide,  NOg'CClo'CO'NHo,  prepared  by  the  action 
of  chlorine  on  ammonio-nitroacetamide,  is  obtained  as  a  white, 
crystalline  precipitate,  m.  p.  94 — 95°.  The  afS/^-trichloro-fi-nitro- 
phosphamic  chloride,  N02*CCl2'CClIN*POCl2,  forms  white  crystals, 
m.  p.  55 — 60°.  Dichloronitroacetylphosphamic  chloride^  C2HO4N2CI4P, 
separates  from  benzene  in  crystals,  m.  p.  165°  (decomp.) ;  the  ethyl 
ester,  CgHjjO^N2Cl2P,  long  needles,  m.  p.  56°. 

a-Cfdoro-jS/S-dibromo-ft-nitroacetylphosphamic  chloride, 
N02'CBr2-CCi:N-POCl2, 
forms     white     crystals,     m.      p.     about     65°.       Dihromonitroacetyl- 
phosphamic  chloride,  C2H04N2Cl2Br2P,  white  crystals,  m.  p.  187 — 188° 
(decomp.). 

[With  C.  Benedek.] — a-Chloro-P-bromophenylethylidenephosphamic 
chloHde,  CHBrPh'CClIN'POClg,  was  analysed.  The  derivatives  are 
unstable. 

a-Chlorodiphenylacetamide  has  m.  p.  Ill — 113°  (115°:  Bickel, 
Abstr.,  1889,  999).     Chlorodiphenylacetylphosphamic  chloride, 

CClPh2-CO-NH-POCl2, 
forms  crystals  resembling  ammonium  chloride,  m.  p.  122 — 123°.     The 
methyl  QBter,  CigH^^O^NClP,  white  crystals,  m.  p.  104 — 106°. 

al3(3- 2Vichloropropylidenephospha7nic  chloride,  CMeCl2* CCl I N •  PGClj, 
prepared  from  di-a-chloropropionamide  and  phosphorus  pentachlor^'jie 
at  85 — 95°,  crystallises  from  light  petroleum  in  white  needles,  lio^'tip* 
80°.  Di-a-chloropropionylphosphamic  chloride,  C^fi^QX^,  snq^v- 
white  needles,  m.  p.  127—128°. 

Other  nitro-amides,such  as  nitroacetamide  and  nitromalonamide,  also 
react  with  phosphorus  pentachloride,  but  the  products  are  too  unstable 
to  permit  of  their  isolation.  G.  Y. 

Higher  Oxidation  Products  of  Chromium.  IV.  Chromium 
Tetroxide  Compounds.  Ernst  H.  Riesenfeld  [and,  in  part,  Alfked 
Wesch]  {Ber.,  1908,  41,  3536—3552.  Compare  Abstr.,  1906,  n,k'2^ ; 
this  vol.,  ii,  951  ;  Riesenfeld  and  Wohlers,  Abstr.,  1907,  ii,  351).— 
The  mol.  wt.  of  Wiede's  triamminechromium  tetroxide  (Abstr.,  /l 898, 
ii,  28)  has  been  determined  by  the  cryoscopic  method,  and  the /values 
obtained  found  to  agree  with  the  formula  (]SH3)3Cr04  (dompare 
Werner,  Abstr.,  1906,  ii,  760).     The  structural  formula  I  )6as  been 

NHg^.         /O  --  r  CNx         /(OH)., 

NH3----;Cr:r"0  ^2     CN  >CWf ■  (OH); 

NHg'-'        \02J  L^H/       \0(0H)2j 

(I.)  (H.) 

CNx        /(0H)2 
Kg  CN-)Crf -(0H)5 

L(CN)3Cr(OH)40/       '^^0(0H)2 
(IV.) 
assigned  to  this   compound ;  in   support  of  this   forij 


Lula,  it 


been 


found  possible  to  prepare  the  dicyanomonammine  dek-ivative,  II,  inter- 
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mediate  between  the  tricyano-compound,  III,  of  Wiede  {loc.  cit.)  and 
the  triamminechromium  tetroxide.  A  compound  has  also  been  pre- 
pared having  the  formula  IV,  in  which  one  of  the  positions  in  the 
complex  is  occupied  by  a  group  similar  in  composition  to  the  rest  of 
the  complex  radicle.  This  is  probably  the  first  complex  salt  of  this 
nature  to  be  prepared. 

The  complex  in  li  and  IV  is  represented  as  containing  water,  since 
compound  II  crystallises  with  water,  which  is  removed  together  with 
ammonia  when  the  substance  is  kept  over  calcium  chloride,  and  com- 
pound IV  crystallises  with  water,  only  part  of  which  is  eliminated  over 
phosphoric  oxide.  One  mol.  of  the  triammine,  when  decomposed  by 
acid  or  alkali,  yields  2 — 3  equivalents  of  hydrogen  peroxide,  that  is, 
only  the  0^  group  in  the  complex  forms  hydrogen  peroxide,  and  is 
thus  in  all  probability  a  bivalent  group.  It  is  therefore  highly 
probable  that  the  chromium  in  the  tetroxide  derivatives  is  sexavalent. 

Potassium  dichromium  tetroxide  pentacyanide, 
K,[(CrOJ,(CN)5],5H,0, 
is  formed  by  treating  an  aqueous  solution  of   potassium  cyanide  and 
chromic  acid,  cooled  in  an   ice-salt  freezing  mixture,  with  hydrogen 
peroxide ;  it  crystallises  in  dark  reddish-brown   prisms.     Molecular- 
weight  determinations  by  the  cryoscopic  method  and  electrical  con- 
duc;tivity     measurements     show     that     the    salt    when     completely 
dis{30ciated  in   aqueous  solution   is  ionised,  thus :  K5[(Or04)2(CN);j]  = 
6Jk'  -f  [(Cr04)2CN]' -f  4CN'.     It  is  converted  by  aqueous  ammonia  into 
pcirlassium  dicyanomonamminechromium  tetroxide^ 
n  ...  K2[CrO,(CN)2NH3],5H20, 

Jrystallising  in  long,  slender,  yellowish-brown  needles.  The  complex 
tof  this  salt  is  dissociated  in  dilute  aqueous  solution.  It  slowly  evolves 
h:ydrogen  cyanide  and  ammonia  when  kept,  and  decomposes  with  slight 
ei {plosion  when  heated  rapidly.  W.  H.  G. 

■  Preparation  of  the  Cyanides  and  Cyanamides  of  the  Alkali 
a/nd  Alkaline  Earth  Metals.  Badische  Anilin-  &  Soda  Fabrik 
(r^.R.-P.  200986). — All  nitrogen  compounds  of  titanium,  such  as  the 
nittride  or  the  carbonitrides,  readily  give  rise  to  cyanides  or  cyanamides 
whe;n  heated  with  carbon  and  the  oxides,  carbonates,  sulphates,  or 
other;  salts  of  the  alkali  and  alkaline  earth  metals.  The  reaction  occurs 
either'  in  the  presence  or  absence  of  a  fusible  medium,  such  as  fusion 
mixtur 'e  or  a  fusible  chloride.  The  carbon  may  be  introduced  in  the 
form  of  ^  soot  or  pitch,  or  it  may  be  obtained  from  a  decomposable  hydro- 
carbon. *  The  titanium  is  left  in  a  form  capable  of  recombining  with 
carbon,  a^nd  thus  the  process  is  continuous.  The  alkali  metals  give 
rise  to  cya"  nides  only ;  barium  yields  a  mixture  of  cyanide  and  cyan- 
amide,  whei^ 'eas  calcium  cyanamide  is  the  sole  product  when  lime  is 
employed.    \  G.  T.  M. 

Preparatid^^an  of  Aminodicyanodiamidine.  Temistocle  Jona 
(Gazzetta,  1908^yi  38,  ii,  480— 484).— Thiele  and  Uhlf elder's  method  of 
preparing  amine  >dicyanodiamidine  by  nitrating  dicyanodiamidine  and 
subsequently  repducing  (Abstr.,  1899,  i,  119)  gives  low  yields.  As 
much  as  80%  of  Cthe  theoretical  quantity  can   be  obtained  by  reducing 


ORGANIC   CHEMISTRY.  965 

zinc  dust  at  a  temperature  not  higher  than  45°.  When  aminodicyano- 
diamidine  dihydrochloride  is  heated  with  jo-aminobenzaldehyde  in  a 
solution  faintly  acid  by  hydrochloric  acid,  it  yields  a  red  compound^ 
crystallising  from  alcohol  in  long  filaments  and  softening  at  300° 
without  showing  signs  of  melting  ;  the  constitution  of  this  compound 
is  being  investigated.  T.  H.  P. 

Desmotropy  and  Fluorescence  of  Ethyl  Oxalosuccinonitrile. 
WiLHELM  WisLicENUs  and  Paul  Berg  {Ber.,  1908,  41,  3757—3768).— 
Ethyl  oxalate  (1  mol.)  and  Sdccinonitrile  (1  mol.)  condense  under 
the  influence  of  sodium  ethoxide,  yielding  the  sodium  derivative 
of  ethyl  oxalosuccinonitrile,  CN-CH2-OH(CN)-CO-C02Et.  Attempts 
to  bring  about  condensation  with  a  second  molecule  of  ethyl  oxalate 
were  unsuccessful,  although  succinonitrile  condenses  with  2  mols.  of 
methyl  oxalate;  the  methyl  analogue  of  the  ethyl  compound  men- 
tioned above  could  not,  however,  be  prepared.  Ethyl  oxalosuccinonitrile 
exists  in  two  tautomeric  forms ;  the  enolic  form  is  obtained  by 
treating  the  sodium  derivative  with  acid,  and  passes  into  the  ketonic 
form  when  warmed  in  aqueous  solution.  The  ketonic  form  dissolves 
in  alcohol,  forming  a  bluish-violet,  fluorescent  solution.  This  is  the 
first  fluorescent  substance  of  the  aliphatic  series  to  be  prepared,  and  is 
consequently  of  some  importance  in  connexion  with  the  question 
of  the  relationship  between  chemical  constitution  and  fluorescence. 

The  chemical  behaviour  of  the  ketone  is  represented  by  the  formula 
CN'CH2-CH(CN)-CO'C02H:t  with  but  one  exception,  namely,  its 
behaviour  towards  phenylhydrazine  ;  although  the  enolic  form  yields 
a  normal  phenylhydrazone,  the  ketonic  form  gives  rise  to  only  small 
quantities  of  indefinite  substances. 

a-Ethyl  oxalosuccinonitrile  (enolic  form), 

C]S[-CH2-C(CN):C(OH)-C02Et, 
crystallises  in  colourless,  pointed  leaflets,  m.  p.  102 — 103°.  The 
alcoholic  solution  is  not  fluorescent,  and  gives  a  dark  cherry-red 
coloration  with  ferric  chloride ;  the  copper  salt,  (CgH703N2)2Cii,  forms 
emerald-green,  rhombic  leaflets,  m.  p.  118 — 121°  (decomp.).  It  yields 
with  phenylcarbimide  at  the  ordinary  temperature  the  additive  product, 
^N-CH2-C(CN):C(0-CO-NHPh)-C02Et,  small,  flat  needles,  decompos- 
ing at  200° ;  with  ammonia  in  ethereal  solution,  the  ammonium  salt, 
m  ^Cj^Hj^Oj^Ng,  long  leaflets,  decomposing  at  145 — 150°  ;  with  phenyl- 
hydrazine  in  alcoholic  solution,  the  2>l^enylhydrazone,  Oj^Hj^OgN^,  colour- 
less needles,  m.  p.  150 — 151°;  the  i^-hromophenylhydrazone^ 

Oi4Hi302N,Br, 
has  m.  p.  181 — 182°;  ftie  semicarbazone, 

CN-CH2-CH(CN)-C(C02Et):N-NH-CO-NH2, 
forms  long,  colourless  needles,  m.  p.  162° ;  the  oicime, 
CN-CH2-CH(ON)-C(C02Et):NOH, 
crystallises  in  long  needles,  m.  p.  110°. 

/3-Ethyl  oxalosuccinonitrile  (ketonic  form)  crystallises  in  pale  yellow, 
microscopic  needles,  m.  p.  154 — 155°;  it  is  reconverted  into  the 
a-form  by  an  alcoholic  solution  of  sodium  ethoxide.  It  does  not 
react  with  ammonia,  /^-bromophenylhydrazine,  semicarbazide  hydro- 
chloride, hydroxylamine,  or  phenylcarbimide  at  the  ordinary  tempera- 
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ture,  and  yields  with  phenylhydrazine  very  small  quantities  of  a 
substance,  which  crystallises  in  small,  golden-yellow  needles,  decompos- 
ing at  122—125°.  It  reacts  with  phenylcarbimide  at  100°,  yielding 
the  additive  product  described  above,  and  with  ;?-bromophenylhydrazine 
at  100°,  forming  oxalic  acid  di-p-bromophenylhydrazide, 

colourless  scales,  m.  p.  240°  (decomp.). 
Dimethyl  dioxalosuccinonitrile, 

C02Me'CO-CH(CN)-CH(CN)-CO-C02Me, 
crystallises   in  yellow,  glistening,   hexagonal  leaflets,  m.  p.   185°.     It 
does  not  give  a  coloration  with  ferric  chloride,  but  with  copper  acetate 
forms  a  copper  salt,  (CiQH70gNo)2Cu,  crystallising  in  yellowish-green, 
micvofecopic  needles.  W.  H.  G. 

Negative  Substituted  Amino -oximes.  III.  Brominated 
Amino -oximes.  Wilhelm  Steinkopf  and  H.  Grunupp  {Bar.,  1908, 
41,  3569 — 3571). — The  authors  have  prepared  tlie  mono-,  di-,  and  tri- 
bromoethenylamino-oximes,  and  have  found  that,  whilst  the  mono- 
and  di-bromo-coinpounds  resemble  in  their  stability  the  chloro-  and 
iodo-substituted  ethenylamino-oximes,  the  tribromo-compound  is 
comparatively  unstable.  The  brominated  ethenylamino-oximes  are 
prepared  by  the  action  of  hydroxylamine  on  the  corresponding 
brominated  acetonitriles  in  the  same  manner  as  are  the  chloro-  and 
iodo-compounds.  They  give  characteristic  brown  to  brownish-red 
colorations  with  ferric  chlo)  ide,  and  form  hydrochlorides  when  treated 
with  hydrogen  chloride  in  ethereal  solution. 

Bromoethenylamino-oxime,  CH2Br'C(NOH)'NH2,  crystallises  in 
yellowish-white  leaflet?,  m.  p.  95 — 96°,  yields  a  dirty-green  precipitate 
with  alkaline  copper  sulphate  solution,  and  reduces  boiling  alkaline 
mercuric  chloride. 

JJibromoethenylamino-oxime,  CHBr2*C(NOH)*]S"Il2,  crystallises  in 
white  needles,  m.  p.  120°,  forms  a  dirty-green  precipitate  with 
alkaline  copper  sulphate,  and  reduces  mercuric  chloride  in  boiling 
alkaline  solution.  The  hydrochloride,  white  powder,  m.  p.  163 — 165° 
(decomp.). 

Tribromethenylamino-oxime,  0Br.^*C(N0H)'NIl2,  m.  p.  126°,  gradually 
decouj  poses  at  the  ordinary  temperature.  G.  Y. 

Silicoiodoform.     Otto  Ruff  [in  part,  Emil  Geisel]  {Ber.^  1908,^ 
41,   3738 — 3744). — Silicoiodoform    may  be  obtained  in    fairly    large^ 
quantities     by    the    action     of     hydrogen    iodide    on     siliconitrogen 
hydride,  SiNH,  suspended  in  cold  carbon  disulphide,  or  more  readily 
by  treating   trianilinosilicon   hydride,    SiH(NHPh)3,    with    hydrogen 
iodide  in  benzene. 
,  Silicoiodoform  decomposes  slowly  above    150°,  liberating  hydrogen 
and  probably  a  volatile  iodosilicon   hydride.     The  b.  p.  of  silicoiodo- 
form is  about  220°/760  mm.,  but  on  continued  boiling  the  temperature 
slowly  rises  to  about  300°  ;  the  residue  left  after  distillation  is  chiefly 
silicon  tetraiodide.     Silicoiodoform  boils  without  decomposition  under 
a  pressure   of   14,  22,  67,  and  122   mm.  at  106°,    111°,  132°,  and   155° 
respectively  ;  it  has  D^^  3*286. 

Triand'inosilicon  hydride  {trianilinosilicane),  SiH(NlIPh)g,  prepared 
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by  the  interaction  of  aniline  and  silicochloroform  in  benzene, 
crystallises  in  slender,  white  needles,  and  begins  to  decompose  at  114°. 
It  is  converted  by  hydrogen  chloride,  bromide,  or  iodide  into  the 
corresponding  trihalogenated  silicane,  and  by  water  into  silicoformic 
acid  and  aniline. 

Silico7iitrogen  hydride,  SiNH,  is  obtained  together  with  siliconamide 
by  the  interaction  of  siliconchloroform  vapour  and  ammonia  diluted 
with  hydrogen  at  about  -  10°,  as  a  white  powder.  W.  H.  G. 

Silico-acids  and  their  Derivatives.  Wilhelm  Melzer  {Ber.,  1 908, 
41,  3390 — 3395). — Silicon  tetrachloride  reacts  with  organo-magnesium 
halides,  yielding  compounds  of  the  type  RSiClg  (compare  Kipping, 
Trans.,  1907, 91,  209),  alkyltrichlorosilicanes.  These  react  with  water, 
yielding  the  silico-acids,  R'SiOgH,  and  with  anhydrous  alcohol,  yielding 
the  ortho-esters,  R*Si(0Et)3.  In  the  preparation  of  the  chlorides,  it  is 
essential  that  all  traces  of  moisture  should  be  removed. 

Propyltrichlorosilicane,  Cgll^^'SiClg,  is  a  clear,  colourless  liquid,  b.  p. 
123 — 125°;  it  has  a  penetrating  odour,  and  fumes  in  contact  with 
the  air. 

Silicohutyric  acid,  CgH^'SiOgH,  forms  a  hard,  solid  mass,  which  can 
be  ground  to  a  powder.     It  is  infusible. 

Ethyl  orthosilicolutyrate,  C3H7*Si(OEt)3,  is  a  colourless  liquid  with 
an  aromatic  odour,  and  has  b.  p.  177 — 179°  and  D  0-8945. 

1^0 Amyltrichlorosilicane,  CgH^'SiClg,  is  a  colourless  liquid,  b.  p. 
46°/9  mm.,  D  1'066. 

Ethyl  orthosilicohexoate,  C5Hii'Si(OEt)3,  has  b.  p.  195—200°  and 
D  0-9318. 

Silicohexoic  acid,  C^Hj-^'SiOgH,  forms  a  hard,  brittle  solid,  soluble  in 
ether,  benzene,  or  chloroform,  and  has  not  a  definite  m.  p. 

Benzyltrichlorosilicane,  CgH^'CHg'SiClg,  has  b.  p.  94 — 96°/ll  mm. 
and  D  1-2834.  The  ortho-e^tev,  CgH5-CH2-Si(OEt)3,  has  b.  p.  245—250° 
and  D  0-9864.  Silicophenylacetic  acid,  CgH^'CIIg'SiOgH,  separates 
from  ether  as  a  clear,  vitreous  solid,  m.  p.  65 — 66°. 

a- Naphthyltrichlwosilicane,  CjoH^'SiCl^,  is  a  viscid  liquid  with  a 
metrating  odour,  and  has  b.  p.  165— 176°/22  mm.  and  D  1-3760.  The 
"r«/io-ester,  CioH7-Si(OEt)3,  has  b.  p.  220— 230°/18  mm.,  and  the  acid, 
Cj^H^'SiOgH,  has  m.  p.  125 — 130°  (compare  Khotinsky  and  Seregenkotf, 
this  vol.,  i,  1032).  J.  J.  S. 

Velocity  of  Decoraposition  of  the  Ozonides  of  Certain  Cyclic 
Hydrocarbons.  Carl  D.  Harries  and  Hans  von  Splawa  Neymann 
{Ber.,  1908,  41,  3552 — 5558). — In  the  communication  of  Harries  and 
Neresheimer  (Abstr.,  1906,  i,  833),  it  is  incorrectly  stated  that  a 
sparingly  soluble  ozonide  of  cyc^ohexene  is  obtained  by  passing  ozone 
into  a  solution  of  the  hydrocarbon  in  chloroform.  This  ozonide  is 
formed  when  carbon  tetrachloride  is  the  solvent,  whilst  when  chloro- 
form or  hexane  is  the  solvent  employed,  an  ozonide  is  obtained  which 
may  be  crystallised  from  alcohol.  The  two  ozonides  have  approxi- 
mately the  same  composition,  and  behave  similarly  when  decomposed 
by  water. 

The  decomposition  of  the  ozonides  of  c?/c^opentene  and  cv/c/ohexene 
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by  water  has  been  studied  quantitatively  (compare  Harries  and  Tank, 
this  vol.,  i,  517) ;  it  is  found  that  under  similar  conditions  c^/cZopentene 
ozonide  is  decomposed  in  one  hour  to  about  the  same  extent  as 
cyclohexene  ozonide  in  two  and  a-half  hours. 

a-cyc]oFIexene  ozonide^  C^^HjoOg,  obtained  by  passing  ozone  into  a 
solution  of  the  unsaturated  hydrocarbon  in  hexane,  crystallises  in 
stellate  groups  of  small,  white  needles,  m.  p.  75°  ;  it  decomposes  at  90°. 

jS-cycioHexene  ozonide  is  formed  together  with  the  a-ozonide 
by  acting  on  a  solution  of  the  hydrocarbon  in  carbon  tetrachloride 
with  ozone  ;  it  is  a  sparingly  soluble,  solid  substance,  m.  p.  115 — 120° 
(decomp.),  and  when  analysed  gives  values  which  lie  between  those 
required  for  Cf-HjoOg  and  C^-H^qO^. 

Both  ozonides  are  decomposed  by  boiling  water,  yielding  adipic  acid 
(about  44%),  adipic  dialdehyde,  c?/c?opentenealdehyde,  and  adipic 
semialdehyde  (about  13%).  Adipic  semialdehyde  (8-aldehydovaleric 
acid),  CHO-[CH2]4-C02H,  forms  colourless  crystals,  m.  p.  124—125°; 
the  ^-nitrophenylhydrazone  crystallises  in  yellow  needles,  m.  p.  134°. 

W.  H.  G. 

Lowest  Oxides  of  Hydrogen  Sulphide.  Emil  Fromm  {Ber., 
1908,  41,  3397— 3425).— [With  Adolf  Roesicke.]— In  previous  com- 
munications (Abstr.,  1906,  i,  656;  1907,  i,  982;  this  vol.,  i,  700), 
the  author  has  stated  the  rule  that  organic  disulphides  of  the  type 

XiCR-S-S-CKilY, 
containing  neighbouring  double  linkings,  are  decomposed  by  water  or 
alkalis,  sulphur  being  eliminated.  An  attempt  has  been  made  to 
apply  the  rule  to  the  elucidation  of  the  constitution  of  sodium  tetra- 
thionate.  If  this  salt  be  represented  as  ONa'SOg'S'S'SOg'ONa,  its 
decomposition  by  water  should  be  as  follows  : 

I.  0Na-S02-S-S-S0,-0Na  +  H2O  =  ONa-SOa'SH  +  S  +  HO-SOg'ONa. 

II.  ONa-SO^-SH  +  HO-SOa-ONa  =  ^3804  +  S  +  SO2  +  H2O. 

The  amounts  of  sulphur  and  of  sodium  sulphate  (compare  Gut- 
mann,  Abstr.,  1907,  ii,  862)  obtained  when  sodium  tetrathionate 
and  water  are  repeatedly  evaporated  to  dryness  approximate  to  the 
quantities  required  by  the  preceding  equations.  Experiments,  in 
which  the  prevention  of  the  secondary  reaction  is  attempted  by  the 
addition  of  ammonium  hydroxide  or  sodium  hydrogen  carbonate,  do 
not  give  satisfactory  results.  In  the  decomposition  of  sodium  tetra- 
thionate by  water  or  alkalis,  it  seems  impossible  to  stop  secondary 
reactions,  but  there  appears  to  be  no  doubt  that  sulphur  is  always 
product  of  the  primary  reaction. 

Aromatic  disulphides  are  exceptions  to  the  foregoing  rule  ;  by  treai 
ment  with  an  alkali,  they  are  decomposed  without  elimination  of  sulphui 
The  author  regards  the  decomposition  as  occurring  initially,  thus] 
Ph-S-S-Ph  +  H.O-Ph-SH-f  Ph-S-OH,  but  the  evidence  for  this  viei 
is  by  no  means  conclusive.  When  phenyl  disulphide,  alcoholic  sodiui 
hydroxide,  and  benzyl  chloride  are  heated  in  a  reflux  apparatus,  phew 
benzyl  sulphide,  Ph'S'CHgPh,  m.  p.  42°,  and  phenyl benzylsulphonj 
are  obtained,  without  doubt  by  the  action  of  the  benzyl  chloride  ol 
the  initially  formed  phenyl  mercaptan  and  benzenesulphinic  aci^ 
respectively  (compare  Schiller  and  Otto,  this  Journ.,  1877,  463) 
Since,  however,  beuzoic  acid  is  also  formed  from  the  benzyl   chloridj 
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when  4:  4'-dinitrodiphenyl  disulphide  is  used  in  tVie  place  of  phenyl 
disulphide  (this  vol.,  i,  631),  some  oxidising  agent  must  be  produced 
in  the  reaction ;  this  fact  furnishes  the  chief  evidence  for  the  author's 
view  quoted  above.  The  hypothetical  phenyl  derivative  of  sulphur 
hydrate,  Ph*S*OH,  being  unstable  in  alkaline  solution,  changes  to 
phenyl  mercaptan  and  benzenesulphinic  acid,  somewhat  like  benz- 
aldehyde  in  the  Cannizzaro  reaction.  By  the  decomposition  of  sodium 
ethyl  thiosulphate  by  alcoholic  sodium  hydroxide,  Gutmann  (Abstr., 
1907,  i,  671  ;  this  vol.,  i,  497)  obtained  a  solution  which  oxidised 
atsenites  to  arsenates,  and  probably  contained  the  ethyl  derivative, 
Kt-S-OH.  By  treating  this  solution  with  benzyl  chloride,  the  author 
obtains  ethyl  mercaptan,  benzyl  ethyl  sulphide,  benzylethylsulphone, 
and  benzyl  disulphide;  the  formation  of  these  substances  is  regarded 
as  furnii^hing  additional  evidence  for  the  existence  of  the  ethyl 
derivative  of  sulphur  hydrate.  The  fission  of  p-to\y\  disulphoxide  by 
sodium  hydroxide  in  the  presence  of  benzyl  chloride  yields  ^-toluene- 
sulphinic  acid,  jo-tolyl  disulphide,  and  ^-tolylbenzylsulphone,  the 
formation  of  which  is  due  to  the  action  of  the  benzyl  chloride  on  the 
sulphinic  acid  (compare  Otto  and  Bossing,  Abstr.,  1886,  711  ;  Bemsen 
and  Turner,  Abstr.,  1901,  i,  270;  Fromm  and  Palma,  Abstr.,  1906, 
i,  819). 

[With  O.  Gaupp.] — Derivatives  of  sulphoxylic  acid,  HgSOg,  have 
been  obtained  by  several  investigators  (compare  Bazlen,  Abstr.,  1905, 
ii,  240j  Beinking,  Dehnel,  and  Labhardt,  ihid.,\,  261).  By  the  inter- 
action of  zinc  dust  and  sulphuryl  chloride  in  dry  ether,  Fromm  and 
Palma  (Abstr.,  1906,  i,  819)  obtained  a  solution  of  zinc  sulphoxylate, 
which  yielded  dibenzylsulphone  by  heating  with  benzyl  chloride  and  10% 
sodium  hydroxide.  A  more  searching  examination  of  the  reaction  has 
shown  the  preaence  of  a  small  amount  of  benzylsulphonic  acid,  so  that 
the  formation  of  zinc  hyposulphite  in  the  first  reaction  is  not  excluded, 
as  previously  mentioned.  Since,  however,  sodium  or  zinc  hyposulphite 
is  insoluble  in  dry  ether,  or  in  ether  containing  water,  alcohol,  or  zinc 
chloride,  the  formation  of  the  sulphonic  acid  cannot  be  due  to  a  hypo- 
sulphite ;  its  production  is  explained  thus :  (1)  Zn  +  SOoClg  —  ZnClg  4-  SO.,. 
(II)  SO2  H-  2NaOH  +  CHgPhCl  =  NaCl  +  CHgPh-SOgNa  4-  H2O.  Mag- 
nesium, copper,  iron,  or  sodium  have  no  action  on  sulphuryl  chloride  in 
dry  ether,  but  sodium  amalgam  reacts  vigorously,  the  product  yielding 
with  benzyl  chloride  and  sodium  hydroxide,  benzylsulphonic  acid,  the 
formation  of  which  is  again  attributed  to  the  liberation  of  sulphur 
dioxide. 

Aldehydes  or  ketones  react  with  sodium  hyposulphite  in  the  presence 
of  sodium  hydroxide  in  accordance  with  the  equation  :  BB'CO  + 
^s^^^O^  +  NaOH  =  BB'C(0H)-S02Na  -i-  Na2S03  (compare  Meister, 
Lucius  k  Bruning,  Eng.  Pat.,  1903,  5867  ;  Chern.  Zentr.,  1906,  i,  423  ; 
Bazlen,  loc.  cit.).  The  substance,  BB'C(0H)-S02lsra,  may  be  a 
hydroxysulphinate,  an  ester  of  sodium  hydrogen  sulphoxylate,  or  a 
derivative  of  orthosulphoxylic  acid  (compare  Bazlen,  loc.  cit.).  To 
ascertain  which  representation  is  correct,  the  behaviour  of  Rongalite  C 
(sodium  formaldehydesulphoxylate),  OH*CH2*S02Na,  has  been  studied. 
The  reduction  of  rongalite  by  tin  and  hydrochloric  acid,  or  by  hydrogen 
sulphide  in  the  presence  of  hydrochloric  acid,  does  not  give  much 
information,  since  the  production  of  the  substance  obtained,  trithio- 
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forraa'dohydp,  is  explicable  by  each  formula.  Oxidation  by  potassium 
permaiigaiiate,  ov  by  chlorine  or  bromine  water,  causes  complete 
decomposition.  Better  results  are  obtained  by  adding  an  alcoholic 
solution  of  benzyl  chloride  to  rongalite  and  aqueous  sodium  hydroxide, 
and  heating  for  three  hours,  whereby  dibenzylsulphone,  sodium  benzyl- 
sulphonate  in  small  amount,  and  dihenzylrongalite,  (^\r^^f.p^,  m.  p. 
80 — '81°,  are  obtained  ;  in  the  absence  of  the  alkali,  only  the  sulphone 
is  formed.  The  formation  of  the  sulphone  in  the  presence  or  the 
absence  of  sodium  hydroxide  is  evidence  for  the  sulphoxylate 
formula  of  rongalite:  (I)  OH-CH^'0-SO-]Sra  + NaOH  +  2C7H7CI  = 
^0^(0^11^)^  +  2NaCl  +  CH.,0  +  ^jS.  (IT)  OH-CHa'O-SO-Na  + 
2C7H7CI  =  S02(C7H7),  +  NaCl  +  nCl  +  CH2O. 

Dibenzylrongalite  is  not  formed  in  a  secondary  reaction  between 
dibenzylsulphone,  sodium  hydroxide,  and  rongalite,  neither  does  it 
yield  the  sulphone  by  heating  with  sodium  hydroxide  in  the  presence 
or  the  absence  of  benzyl  chloride.  Its  formation  is  not  due  to  a 
reaction  between  dibenzylsulphone  and  formaldehyde,  for  these  two 
substances,  heated  with  10%  sodium  hydroxide,  form  diformaldihenzyl- 
sulphone,  O^^^H^^-OgS,  m.  p.  188°,  which  from  its  behaviour  receives  the 

constitution  ^*^r'H^*PHPh'^^^2'  ^^^  ^^  ^^*  obtained  from 
dibenzylrongalite.  Treated  with  hydrogen  chloride  in  glacial  acetic 
acid,  dibenzylrongalite  yields  benzyl  chloride  (hence  one  benzyl  group 
is  attached  to  oxygen)  and  formaldibeazyldisulphoxide,  0^511^4028.2, 
m.  p.  108°;  the  latter  is  also  obtained  from  dibenzyl  disulphoxide, 
Ci4Hj402S^,  m.  p.  108°,  formaldehyde,  and  hydrogen  chloride. 
Dibenzylrongalite  is  decomposed  by  bromine  in  chloroform  in  sunlight, 
yielding  benzyl  bromide,  benzyl  sulphoriT/l  bromide,  C^Hp^'SO^Br, 
m.  p.  79°,  and  jt?-bromobenzylsulphonic  acid.  Reviewing  the  preceding 
decompositions,  the  author  concludes  that  rongalite  is  a  sulphoxylate, 

OH-CHg-O-SO-Na    or   CH2<Q>SNa-0H,   and  that  dibenzylronga- 
lite has  the  constitution  C^H.-O-CHg'O-SO-C^H.  or 
CH2<^>S(C,H,)-0-aH,. 

Sodium  acetonesulphoxylate  is  more  stable  than  rongalite,  for  a 
substance  analogous  to  dibenzylrongalite  is  not  obtained  when 
its  solution  is  heated  with  benzyl  chloride  and  sodium  hydroxide. 
Since,  also,  sodium  benzaldehydesulphoxylate  (Bazlen,  loc.  cit.)  is  un- 
changed when  heated  at  120°  with  benzyl  chloride  and  aqueous  sodium 
hydroxide,  the  author  ascribes  to  these  two  sulphoxylates  the  formula) 
of  hydroxysulphinates  :  OH-CMeg-SOgNa  and  OH-CHPh-SOoNa. 

C.  S. 

Preparation  of  Sulphinic  Acids.  Emil  Knoevenagel  and 
James  Kenner  {Ber.,  1908,  41,  3315— 3322).— The  authors  find  that 
aromatic  sulphinic  acids  can  be  readily  prepared  in  a  yield  of  about 
80%  by  the  action  (first  studied  by  Friedel  and  Crafts,  Abstr.,  1890, 
241)  of  sulphur  dioxide  and  aluminium  chloride  on  aromatic  hydro- 
carbons or  their  halogen  derivatives  at  a  low  temper.iture.  The 
reaction   is    started  by  passing  dry    hydrogen  chloride    through    the 
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mixture,  and  the  compound  of  aluminium  chloride  and  aro  natic 
sulphinic  acid  is  decomposed  by  alkalis.  Phenol  ethers  also  yield 
sulphinic  acids  very  readily,  and  the  use  of  hydrogen  chloride  is  not 
necessary,  but  sulphoxides  and  sivlphonium  compounds  are  also 
produced.  The  reaction  is  probably  accompanied  by  the  intermediate 
formation  of  the  compound  AlCl2*S02Cl. 

Sulphinic  acids  were  prepared  from  benzene,  jj-toluene,  o-,  m-,  an  1 
p-xy]ene,  mesitylene  (m.  p.  100°.  Ploltraeyer,  Zeitsch.  Chem.,  1867, 
686,  gives  98 — 99°),  i/^-cumene,  p-cymere,  naphthalene  (a-ncid),  ;?-chloro- 
benzene  (m.  p.  98 — 99°.  Oberlander,  Diss.,  Heidelberg,  gives  5°  lower), 
and  ;9-bromobenzene. 

Anisole  yields  anisolesulphinic  acid  (m.  p.  73°.  Kreuder,  Diss., 
Heidelberg,  gives  97 — 98°)  together  with  di-p-anisyl  sulphoxide  and 
trianisylsulphonium  chloride  (isolated  as  platinichloride).  From 
phenetole  a  mixture  of  the  sulphoxide  and  sulphonium  compound  was 
obtained.  J.  C.  C. 

Sulphinic  Anhydrides.  Emil  Knoevenagel  and  Leo  Polack 
(Ber.,  1908,  41,  3323 — 3331). — When  aromatic  sulphinic  acids  are 
treated  in  the  cold  with  acetic  anhydride  and  a  drop  of  concen- 
trated sulphuric  acid,  or  a  few  drops  of  a  0*1%  solution  of  ferric 
chloride  in  acetic  acid  or  acetic  anhydride,  the  corresponding  sulphinic 
anhydrides  are  produced. 

Benzenesulphinic  anhydride,  0(S0*CgH^)2  (probably  previously 
obtained  by  Otto  and  Ostrop,  Annalen,  1866,  141,  374,  as  an  oil ; 
compare  also  Otto  and  Gruber,  ibid.,  1868,  145,  11),  is  a  white, 
crystalline  substance,  m.  p.  66 — 67°.  When  preserved  in  a  closed  vessel 
or  over  concentrated  sulphuric  acid  in  a  vacuum  desiccator,  it  decom- 
poses with  the  formation  of  benzene  disulphoxide,  C^^Hg'SOg'S'CgHg, 
and  benzenesulphonic  acid,  together  with  compounds  of  high  m.  p. 
The  latter  are  not  formed  when  the  substance  is  kept  in  a  vacuum 
desiccator  over  soda-lime,  and  the  above  decomposition  proceeds  more 
slowly. 

7'olioene-ip- sulphinic  anhydride,  O^jH^Me'SO'O'SO'CgH^Me,  has 
m.  p.  75°  ;  it  decomposes  after  a  time  into  jo-toluene  disulphoxide 
and  a  mixture  of  toluene-sulphinic  and  -sulphonic  acids. 

ip-Xylenesulphinic  anhydride,  0(SO*CgH3Me2)2,  has  m.  p.  68 — 69°. 
In  a  vacuum  desiccator  it  decomposes  into  p-xylenesulphonic  acid  and 
''^-xylene  disidphoxide,  white  tablets,  m.  p.  70 — 72°.  The  same  products 
are  formed  when  jw-xylenesulphonic  acid  is  heated  in  a  sealed  tube 
at  120—130°. 

{jz-Cumenesulphinic  hnhydride,  0(SO*CgH2Me3)2,  has  m.  p.  92 — 93°. 
Mesitylenesulphinic  anhydride  has  m.  p.  118 — 121°.  p-Cymenesulphinic 
anhydride  was  obtained  as  an  oil,  which  was  probably  a  mixture 
of  isomerides.  ^-Bromobenzenesulphinic  anhydride  begins  to  melt 
at  79—81°,  and  is  completely  molten  at  108—109°.  Even  after 
ten  minutes  the  m.  p.  is  raised  to  140°,  and  after  a  longer  time  the 
substance  is  converted  into  ip-bromobenzene  disulphoxide,  m.  p.  155*5°, 
which  is  also  formed  on  heating  jt?-bromobenzenesulphinic  acid  in  a 
sealed  tube  at  120 — 130°.  -p-lodobenzenesulphinic  anhydride,  when 
freshly  prepared,  begins  to  melt  at  75 — 80°,  and  is  completely  molten 
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above  100°.      After  half  an  hour   the   m.  p.  is  160°  (decomp.),  and 
/;-iodobenzene  disulphoxide  is  probably  present. 

When  benzene-  or  jo-toluene-sulphinic  anhydride  is  mixed  with 
ammonium  carbonate,  the  ammonium  salt  of  the  corresponding 
sulphonic  acid  is  formed,  together  with  the  corresponding  disulphoxide. 
The  latter  anhydride  gives  with  dry  ammonia,  ammonium  toluene- 
jo-sulphonate,  together  with  the  corresponding  disulphoxide  and  a 
trace  of  the  sulphinic  acid.  When  the  experiment  is  carried  on  after 
the  vessel  containing  the  toluene-^-sulphinic  anhydride  has  been  filled 
with  dry  hydrogen,  a  small  amount  of  ;>toluenesulphonamide  is  formed. 
Benzenesulphonic  anhydride  gives  with  diethylamine  the  diethylamine 
salt  of  benzenesulphinic  acid ;  with  aniline,  di-;9-aminophenyl  sulphoxide ; 
with  jo-toluidine,  the  corresponding  salt  of  benzenesulphinic  acid,  and 
with  phenol,  hydroxydiphenyl  sulphide.  J.  C.  C. 

Action  of  Arsenites  and  Cyanides  on  Thiosulphonates. 
August  Gutmann  {Ber.,  1908,  41,  3351 — 3356).— Sodium  toluene-jo- 
thiosulphonate  is  reduced  by  potassium  cyanide  or  sodium  arsenite  in 
sodium  hydroxide  solution  to  the  ;?-sulphinate,  with  attendant  forma- 
tion of  thiocyanate  or  thioarsenate  at  100°:  CgH^Me'SgOgNa-t- 
Na3As08  -  CgH^Me-SOgNa  +  NagAsOgS. 

A  solution  of  the  toluene-jo-thiosulphonate,  boiled  with  10  mols.-  of 
sodium  hydroxide  in  15%  solution,  becomes  lemon-yellow,  and  on 
evaporation  deposits  sulphinate.  The  yellow  solution  gives  with 
hydrochloric  acid,  sulphur  and  sulphinate,  but  no  hydrogen  sulphide  ; 
with  an  alkaline  zinc  solution,  no  zinc  sulphide,  and  with  arsenite  or 
cyanide,  decolorisation  at  once  results.  T'he  conclusion  is  drawn  that 
the  yellow  colour  is  due  to  NaOSH,  the  sodium  hydrojjersuljyhide 
reacting  thus  with  cyanide  :  NaOSH  +  KCN  =  KCNS  +  NaOH. 

Sodium  sulphide  also  gives  a  deep  yellow  solution,  which  is  likewise 
decolorised  by  cyanide  or  arsenite,  and  is  held  to  contain  NaSSH. 

W.  R. 

Transposition  of  Phenyl.  Migration  of  the  Naphthyl  Group 
in  lodohydrins  of  the  Naphthalene  Series.  Marc  Tiffeneau 
and  Daudel  (Compt.  rend.-,  1908,  147,  678— 680).— The  authors  find 
that,  exactly  as  in  the  cases  previously  observed  with  the  phenyl  group 
(compare  this  vol.,  i,  165,  166),  the  naphthyl  nucleus  in  derivatives 
containing  the  ethylene  linking  migrates  under  the  influence  of  iodine 
and  mercuric  oxide,  thus  : 

Ar-CH(0H)-CHI-CH3  -^  CHO-CHAr-CHg 
Ar-CMe(0H)-CH2l  —^  CH.-CO-CHgAr. 

a-Allylnaphthalenej  CjqH^'CH2*CHICH2,  prepared  by  the  inter- 
action of  allyl  bromide  and  magnesium  a-naphthyl  bromide,  has 
b.  p.  265 — 267°  ;  with  mercuric  oxide  and  iodine  in  aqueous  ethereal 
solution,  the  iodohydrin,  C2oH^'CH2*CH(OH)*CH2l,  is  obtained,  which 
loses  its  iodine  when  treated  with  silver  nitrate,  but  the  aldehydic 
compound  is  not  formed. 

a,-Naphihylpropylene,  CjoHi^'CHICH'CHg,  produced  by  boiling  a-allyl- 
naphthalene  with  alcoholic  potassium  hydroxide,  has  b.  p.  147 — 149°/ 
15  mm.,  and  275 — 278°  under  the  ordinary  pressure,  accompanied  by 
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partial  polymerisation.  When  treated  with  mercuric  oxide  and  iodine, 
it  is  directly  transformed  into  a-1-naphthylpropaldehyde,  b.  p. 
170—171714  mm.,  DM-llS  (Darzens,  this  vol.,  i,  91),  which,  on 
oxidation,  yields  al -naphthylpropionic  acid,  m.  p.  145°. 

/3-l-Miphthylpropylene,  CioH^'CMelCHg,  with  iodine  and  mercuric 
oxide,  gives  a-napkthylacetone,  CjoH^'CHg'CO'CHg,  the  semicarhazone 
of  which  has  m.  p.  205°. 

a-Naphthylethylene,  CjoH^'CHICHg,  prepared  by  the  interaction  of 
acetaldehyde  and  magnesium  a-naphthyl  bromide,  is  the  chief  con- 
stituent of  the  fraction  of  the  products,  b.  p.  135 — 138°/15  mm.  ;  with 
iodine  and  mercuric  oxide,  it  yields  a-naphthylacetaldehyde, 

CjQH^'CHg'CHO, 
b.    p.    163 — 166°/13    mm.     The   semicarhazone  has  m.    p.    208°.     On 
oxidation,  the  aldehyde  yields  a-naphthylacetic  acid.  J.  0.  C. 

Condensation  of  Pluorene  with  Alkyl  Nitrites  and 
Nitrates  by  means  of  Potassium  Bthoxide.  Wilhelm 
WiSLiCENus  and  Martin  Waldjmuller  {Ber.,  1908,  41,  3334—3340). 
— Although  fiuorene  does  not  react  with  amyl  nitrite  (Thiele  and 
Henle,  Abstr.,  1906,  i,  571)  or  ethyl  nitrate  (Wieland,  Diss.^  Munich, 
1901)  in  presence  of  sodium  ethoxide,  the  authors  find  that  the 
condensation  proceeds  smoothly  when  potassium  ethoxide  is  used. 
From  fluorene  and  amyl  nitrite,  fluorenoneoxime  (1),  and  from  fiuorene 
and  ethyl  nitrate,  9-nitrofluorene  (II),  have  been  prepared. 

(I).  .        '  '  (II). 

The  two  desmotropic  forms  of  the  latter  have  been  obtained ;  the 
aci-lovm.  is  comparatively  very  stable.  For  the  condensation,  an 
alcoholic-ethereal  solution  of  potassium  ethoxide  is  used. 

T\\Q  potassium  compound  of  fluorenoneoxime,  C(C^^H^)2lN0K,  is  stable 
in  dry  air,  and  decomposes  between  210°  and  220°.  With  water  it 
yields  fluorenoneoxime. 

The  potassium  compound  of  9-2Sonitrofluorene  (9-«ci-nitrofluorene) 
results  from  the  condensation  of  fluorene  and  ethyl  nitrate  in  presence 
of  potassium  ethoxide.  It  forms  small,  yellow  needles,  and  a  dilute 
solution  of  it  gives  a  dark  green  coloration  with  ferric  chloride.  The 
corresponding  ammonium  salt,  small,  yellow  crystals,  decomposing 
at  146 — 148°,  sodium  salt,  glistening,  yellow  leaflets,  and  silver 
salt  are  described.  d-isoNitroJluorene  {9-aci-nitrofluorene),  prepared 
from  the  sodium  salt,  forms  small,  greenish-yellow  needles,  m.  p. 
132 — lo5°j  it  dissolves  in  potassium  hydroxide.  9-Nitrofluorene, 
formed  when  an  alcoholic  solution  of  the  aci-compouud  is  kept  or  is 
warmed  for  a  short  time,  crystallises  in  small,  colourless,  glistening 
tablets,  m.  p.  181 — 182°  (decomp.).  It  is  insoluble  in  potassium 
hydroxide,  but  is  dissolved  by  sodium  or  potassium  ethoxide, 
regenerating  the  aci-iorm..  An  ethereal  solution  of  the  aci-forin 
gives  with  dry  ammonia  an  immediate  precipitate  of  the  ammonium 
salt,  but  the  true  nitro-compound  does  not  react  with  ammonia  under 
the  same  conditions.  Phenylcarbimide  is  without  action  on  the 
nitro-derivative,  whilst  with  the  oci-form  a  vigorous  reaction  ensues, 
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accompanied  by  evolution  of  gas.  Both  forms  of  nitrofluorene  yield 
Huorenone  when  carefully  heated.  When  a  solution  of  the  potassium 
compound  of  the  aci-iovm  is  exposed  to  the  air,  or  if  air  is  passed 
through  the  solution,  fluorenone  and  potassium  nitrite  are  formed  ; 
the    reaction    proceeds    more    quickly    with    an    absolute    alcoholic 

O  IT 
solution.  9-Bromo-^-nitroJluorene,   i  ^^^CBr'NOg,  prepared  by  adding 

bromine  water  to  an  aqueous  solution  of  potassium  aci-nitrofluorene, 
foriDS  small,  yellow,  glistening  needles,  m.  p.  107 — 108°  (decomp.). 
On  heating,  bromine  and  nitrogen  dioxide  are  evolved  and  fluorenone 
is  formed.  J.  C.  C. 

Hydrofluorides  of  Some,  in  Part  very  Weak,  Organic  Bases. 
Rudolf  F.  Weinland  and  F.  Heischle  (Btr.,  1908,  41,  3671—3674. 
Compare  Weinland  and  Lewkowitz,  Abstr.,  1905,  i,  518). — The 
following  hydrofluorides  have  been  .prepared :  From  triphenylamine 
(with  concentrated  alcoholic  hydrofluoric  acid),  NPhgjHF,  bright  green 
powder  ;  from  diphenylamine,  with  aqueous  hydrofluoric  acid, 

NHPh2,2HF, 
small,  colourless  crystals ;  with  alcoholic  hydrofluoric  acid, 

NHPh2,3HF, 
colourless  leaflets ;    from    azobenzene,    NoPh2,HF,    long,    orange-red, 
glistening  needles  ;  from   dimethylpyrone,  with   aqueous  hydrofluoric 
acid,  CKHgO.^SHFjIHoO,   large,  colourless  prisms,  and  with  alcoholic 
hydrofluoric  acid,  C.lilO^,di}iF,^Ilf^,  leaflets.  J.  C.  C. 

Studies  in  Nitration.  V.  Melting  Points  of  Mixtures  of 
o-  and  p-Nitroanilines.  J.  Bishop  Tingle  and  11.  F.  Bolker  (/. 
Amer,  Chem.  Sue,  1908,  30,  1764—1767.  Compare  Abstr.,  1907,  i, 
120  ;  this  vol.,  i,  408,  778,  893).— In  an  earlier  paper  (this  vol.,  i,  408), 
the  melting  points  of  mixtures  of  o-  and  m-,  and  of  m-  and  jo-nitro- 
anilines  were  recorded,  and  it  was  stated  that  the  curve  for  mixtures 
of  the  ortho-  and  para-compounds  was  very  irregular.  The  experiments 
on  0-  and  ;?-nitroaniline  have  now  been  repeated,  in  which  the  difference 
in  composition  between  consecutive  mixtures  was  2%.  Curves  have 
been  constructed  showing  the  melting  points  of  the  original  mixtures 
and  the  melting  points  after  the  fused  mixtures  had  been  cooled  quickly 
and  then  re-melted.  It  is  suggested  that  the  variations  in  these  two 
series  of  melting  points  are  due  to  polymorphism,  a  substance  on 
melting  changing  into  another  form  with  a  different  m.  p. 

The  solubility  of  the  nitroanilines  in  alcohol  has  been  determined. 
At  15°,  100  c.c.  of  95%  alcohol  dissolve  15'848  grams  of  o-,  4-960  grams 
of  m-,  and  4*030  grams  of  p-nitroaniline.  E.  G. 

o>-Chloroacetanilide  and  Some  Halogenphenylglycines.  Carl 
G.  SciiWALBE,  W.  ScHULZ,  and  Hermann  Jochheim  (Ber.,  1908,  41, 
3790—3796). — It  is  known  that  the  presence  of  negative  groups  makes 
the  displacement  of  a  halogen  in  a  benzene  derivative  more  easily 
effected.  It  was  therefore  anticipated  that  oxindole  would  be  formed 
on  heating  o-w-dichloroacetanilide  with  copper  powder,  and  that  indigo- 
tin  would  result  from  the  fusion  of  o-chlorophenylglycine  with  sodamide. 
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The  halogen  is,  however,  too  firmly  held,  and  only  a  0*4%  yield  of 
indigotin  was  obtained,  and  oxindole  could  only  be  detected. 

o-iJi-Dichloroacetanihde,  Ci.H^Cl'NH'OO'CHgCl,  prepared  either  from 
chloroacetic  acid,  o-chloroaniline,  and  phosphorus  trichloride  (compare 
Jan^^OD,  Abstr.,  1907,  i,  3  !  2),  or  from  chloroacetyl  chloride  and  o-chloro- 
aniline, crystallises  from  light  petroleum  in  woolly  needles,  m.  p.  67°. 

o-Cldorojyhenylglycine,  CgHgOgNCl,  obtained  from  o-chloioaniline  by 
heating  with  alcoholic  potash,  formaldehyde,  and  potassium  cyanide 
(Abstr.,  1904,  i,  153),  crystallises  in  white  leaflets,  m.  p.  171°.  The 
amide,  CgHyONgCl,  forms  white,  glistening  needles,  m.  p.  142°  ;  the 
ethyl  esiter,  C■^(^'il■^^P2^C\,  is  a  colourless  oil,  b.  p.  288 — 291°;  acetyl- 
o-chlorophenylylycine,0-^^-^fi^Q\,iovms,  white  crystals,  decomp.  210°; 
its  ethyl  ester,  Ci^Hj^OgNCl,  is  a  colourless  liquid,  b.  p.  205°/20  mm. 
The  m-  an'l  ^s-chloroijlienylglycines  have  m.  p.'s  93°  and  141°  respectively  ; 
2  :  ^-dichJoroplevylghjcine^  CgHh-O^KCl^,  crystallises  from  water ; 
m.  p.  127°.  The  o-  and  ^-hromophenyl glycines, ^^^^^x^h?^^^  m.  p.'s 
157°  and  150°.  W.  K. 

Preparation  of  Aromatic  Glycines.  Georges  Imbert  and 
Consortium  fur  Elektrochemische  Industrie  (D.R,-P.  199624), — 
Arouiatic  glycines  have  hitherto  been  prepared  by  the  interaction  of 
monohalogenated  acetic  acids  and  aromatic  amines.  It  has  now  been 
found  that  the  former  may  be  replaced  by  the  dihalogenated  viuyl 
ethers,  the  latter  being  supposed  to  change  in  the  following  manner  : 
C2HCl2-OEt-fH20  =  HCI-hCH2Cl-C02Et.  Accordingly,  1  mol.  of  the 
dihalogenated  vinyl  ether  is  allowed  to  react  with  3  mols.  of  the 
aromatic  base  in  aqueou-^  or  dilute  alcoholic  solution,  but  the  excess  of 
base  may  be  replaced  by  some  acid-fixing  agent,  such  as  calcium, 
magnesium,  or  barium  carbonate.  Ethyl  dichloro-  or  dibromo-vinyl 
ether  and  aniline  give  rise  to  a  mixture  of  ethyl  pheuylglycinate 
(90%)  and  phenylglycinanilide  (10%).  G.  T.  M. 

Diphenylamine  Derivatives.  Fritz  Ullmann  and  Reiner 
Dahmen  {Ber.,  1908,  41,  3744 — 3755).— While  attempting  to  prepare 
4-nitrodiphenylamine-2-sulphonic  acid  by  Fischer's  method  (Abstr., 
1892,  331)  with  the  object  of  obtaining  from  it  the  corresponding 
sulphone  by  elimination  of  water,  it  was  tound,  on  boiling  the  iiqueous 
solution  of  the  acid  with  a  small  quantity  of  sulphuric  acid,  that  the 
sulpho-group  was  removed,  with  the  formation  of  ^-nitrodiphenyl- 
amine.  Further  investigation  has  shown  that  aminodiphenylamine-2- 
sulphonic  acids  behave  in  a  similar  manner  ;  it  has  therefore  been 
found  possible  by  this  method  to  prepare  the  following  derivatives  of 
diphenylamine  :  p-nitA)-,  |?-amino-,  4-nitro-4'-amino-,  4-nitro-3'-amino-, 
and  4-nitro-2'-amino-diphenylamine,  4-nitrophenyl-2'-tolylamine,  4- 
nitrophenyl-4'-tolylamine,  and  4-aminophenyl-4'-tolylamine. 

The  sodium  salts  of  the  o-sulphonic  acids  were  obtained  by  the 
interaction  of  the  base  with  sodium  2-chloro-5-nitrobenzenesulphonate ; 
in  the  case  of  anilii  e  and  o-toluidine,  the  condensation  was  brought 
about  by  heating  in  the  presence  of  calcium  carbonate  and  glycerol ; 
with  ^;-toluidine  and  the  three  phenylenediamines,  the  components 
were  simply  heated  together  in  aqueous  solution  with  calcium 
carbonate. 
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Sodium  i-nitrophenyl-^' -tolylamine  2-sulphonate,  Ci^Hj^O^NgSKn, 
crystallises  in  yellow  needles.  4:-Nitroj7henyl-2'-tolylamine,  CigHjgOgNg, 
forms  glistening,  dark  yellow  leaflets,  m.  p.  115°,  and  is  reduced  to 
A-aminophenyl-^'-tolylamine,  C^gHj^N^,  white  leaflets,  m.  p.  58*5°,  the 
sulphate  of  which  forms  white  needles.  The  ;3-amino-compound  may 
also  be  obtained  from  4:-aminophenyl-2'-tGlylamine-2-sulphonic  acid, 
CjgHj^OgNgS,  which  crystallises  in  small,  colourless  needles. 

Sodium  4:-nitrophenyl-4:'-tolyla7nine-2-sulphonate,  CigHj^O^NgSNa, 
forms  orange-red  needles  with  a  blue  reflex.  4-!N"itro-4'-aminodiphenyl- 
amine  has  m.  p.  207°  :  Bandrowski  gives  m.  p.  211°  (Abstr.,  1901,  i, 
48)  ;  the  hydrochloride,  C^^B.^^O.^'N^,B.C\,  forms  dark  steel-blue, 
glittering  needles. 

4:-N^itro-4:'-aminodiphenylamine-2-sulphonic  acid,  CjgHjjO^NgS,  crystal- 
lises in  yellowish-brown  needles. 

^-NitrophenylA' -tolylamine,  CjgHjgOgNg,  crystallises  in  glistening, 
yellow  needles,  m.  p.  136°.  4:-Aminophenyl-4:'-tolylamine-2-sulphonic 
acid,  CjgHj^OgNgS,  forms  small,  white  needles  ;  the  sodium  salt  crystal- 
lises in  colourless  leaflets. 

^-Nitro-^'-aminodiphenylamine-2-sulphonic  acid,  CjgHjjOgNgS,  forms 
brownish-yellow  needles.  i-Nitro-?t' -aminodiphenylamine,  CjgH^^OgNg, 
crystallises  in  glistening,  brownish-yellow  leaflets,  m.  p.  156°;  the 
hydrochloride  forms  large,  deep  yellow  needles  with  a  blue  reflex. 

4:-Nitro-2'-ami7iodiphenylamine-2-sulphonic  acid,  CjgHjjOgNgS,  crystal- 
lises in  yellow  needles.  It  is  converted  when  boiled  with  dilute 
sulphuric  acid  into  4-nitro-2'-aminodiphenylamine  (14%)  and  4-nitro- 
phenol-2-sulphonic  acid.  W.  H.  G. 


Phenyl-,  Naphthyl-,  and  Menthyl-carbimides.  C.  Vall^e 
{An7i.  Chim.  Phys.,  1908,  [viii],  15,  331— 432).— The  author  has  made 
an  exhaustive  examination  of  the  reactions  between  certain  aryl- 
carbimides  and  (I)  organic  acids  (compare  Abstr.,  1905,  i,  771), 
(2)  phenol  and  some  of  its  substituted  derivatives,  (3)  esters  of 
hydroxy-acids,  (4)  amino-acids,  and  of  the  condensation  of  s-diphenyl- 
carbamide  with  certain  acyl  tartaric  anhydrides.  The  following 
compounds  are  described  for  the  first  time  :  anilhie  henzenesulphinate, 
PhS02H,NH2Ph,  m.  p.  132°  ;  aniline  hydroxyhenzylphosphinite, 

OH-CHPh-PHO-OH-NHgPh, 
m.  p.  99° ;  aniline  dihydroxydihenzylyhosphinate, 

PO(CHPh-OH)2-OH,NH2Ph, 

m.  p.  190°;  the  diphenylurethane  of  ethyl  dihydroxydibenzylphosphinate, 

C^oHggOgNgPj  m.  p.  203° ;  phenylurethane  of  trihromophenol, 

CeHgBrg-O-CO-NHPh, 

m,  p.  168°;  menthylurethane  oi  trimethylcarhinol, 

OMeg-0-CO-NH-CioH,9, 

m.  p.  112°,  [ajo  -  55'33°  in  toluene;  the  menthylurethane  derivative 

,     ,^  ,    ,     ^  ,       .  , ,      ,      ,             CHMe-CHO-CO-N-C,oIL, 
of   ethyl    lactate  yields  the  lactam,  i i      '"    ^- ,  ra.  p. 

77-5°. 

The  phenylurethanes  of  substituted  phenols,  or  of  the  esters  of 
hydioxy-acids,  are  readily  prepared  by  heating  phenylcarbimide  with 
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the  hydroxy-compound  in  the  presence  of  a  small  quantity  of  sodium  ; 
the  phenylurethane  of  methyl  tartrate  crystallises  in  the  monoclinic 
system  [«  :  6  :  c  =  1  -0544  : 1  :  0-4566  ;  ^  =  103°]. 

The  influence  of  (a)  the  solvent,  (6)  the  molecular  weight  and  the 
position  of  the  substituting  radicles,  and  (c)  the  ethylenic  linking  in 
the  radicles  on  the  specific  rotation  of  the  numerous  optically  active 
urethanes  prepared  in  the  course  of  the  work  is  fully  discussed  in  the 
paper.  '  M.  A.  W. 

Preparation  of  Compounds  of  jo-Aminophenol,  jo-Methyl- 
aminophenol,  and  ;?-Phenylenediamine  with  Sulphurous 
Acid.  SocijfiTl:  Anonyme  des  Plaques  et  Papiers  Photograph iques 
A.  LuMifeRE  et  ses  Fils  (D.R.-P.  198497). — Crystalline  additive 
compounds  of  sulphurous  acid  with  jt;-aminophenol,  ^-methylamino- 
phenol,  and  /)-phenylenediamine  may  be  produced  either  by  p^issing 
sulphur  dioxide  into  a  hot  aqueous  solution  or  suspension  of  these 
bases,  or  by  treating  them  with  40%  aqueous  sodium  hydrogen 
sulphite.  The  salts  of  the  bases  may  be  employed  for  this  reaction, 
providing  that  a  mixture  of  sulphite  and  hydrogen  sulphite  is 
employed. 

The  comjjound,  10ISrH2*C(5H4'OH,H2SO3,  from  jo-aminophenol,  white 
leaflets,  m.  p.  184°,  is  only  sparingly  soluble  in  cold  water. 

The  compound^  6NH.Me*CgH4*OH,H2S03,  from  jtJ-methylamino- 
phenol,  forms  small,  colourless,  odourless  crystals,  decomposing  at 
87° 

The  compound^  S)Q^^{^]c!l^^,'H^O^^  from  ^-phenylenediamine, 
colourless  crystals,  m.  p.  137°,  has  a  faint  odour  of  sulphur  dioxide; 
it  is  readily  soluble  in  cold  water.  These  products  find  employment 
as  photographic  developers.  G.  T.  M. 

Abnormal  Salts.  Antoni  Korczynski  {Bull.  Acad.  Sci.  Cracow, 
1908,  633 — 644). — Finely-powdered  phenols  and  acids  have  been 
submitted  to  the  action  of  dry  ammonia.  At  the  ordinary  tempera- 
ture, 1  mol.  of  ammonia  is  absorbed  by  o-nitrophenol,  1-nitro- 
2-Daphthol,  o-nitro-/?-cresol,  dibromo-o-nitrophenol,  o-  and  /;-nitro- 
phenolmercurihydroxides,  benzoic,  cinnamic,  o-  and  ?7i-nitrobenzoic, 
3  : 5-dinitrobenzoic,  o-  and  ^-chlorobenzoic,  and  jo-bromobenzoic  acids. 
^-Nitrophenol,  2  :  4-dinitrophenol,  and  3  :  5-dinitrophenol  absorb 
IjNHg.  Two  molecules  of  ammonia  are  absorbed  by  jo-bromo-o-nitro- 
phenol,  2  :  6-dinitrophenol,  3  :  5-dinitro-jo-cresol,  5-bromo-3-nitro-jy- 
cresol,  4-bromo-2  :  ^dinitrophenol,  picric  acid,  tribromophenol, 
trichlorophenol,  p-nitrobenzoic  and  2  :  4-dinitrobenzoic  acids  at  the 
ordinary  temperature ;  by  o-nitro-jo-cresol,  o-nitrophenolmercuri- 
hydroxide,  and  ;?-nitrophenolmercurihydroxide  at  - 10°,  and  by 
dibromo-o-nitrophenol,  m-  and  jf>nitrobenzoic  acids,  and  o-chloro- 
benzoic  acid  at  —15°.  The  sodium  or  potassium  salts  of  the  preceding 
compounds  do  not  absorb  ammonia. 

Trinitrobenzoic  acid  absorbs  4NH3  at  0°,  yielding  a  black  substance, 
which  loses  2NH3  at  25°.  Trinitrobenzene  and  trinitrotoluene  at 
- 10    to     - 15°    absorb    2NH3,    forming   reddish-brown,    crystalline 
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substances.     For  these  substances,  from  which  the  original  compounds 
cannot  be  regenerated,  constitutions  such  as 

CgH,Me(NO,)2-N(NH2)(ONH4):0 
are  proposed  (compare  Hantzsch  and  Kissel,  Abstr.,  1900,  i,  89). 

C.  S. 

New  Method  of  Formation  of  Ethers  of  Glycerol  witii 
Phenols.  Petaii  Schivkovitch  {Monatsh.,  1908,  29,  951—958). — 
Brunner  obtained  a  substance,  ^c^ifi^,  during  the  preparation  of 
quinoldicar  boxy  lie  acid  by  the  action  of  carbon  dioxide  on  quinol  in 
the  presence  of  a  hydrogen  carbonate  and  glycerol  (Abstr.,  1907,  i, 
319).  This  substance  is  probably  an  ether  of  glycerol  with  quinol, 
but,  as  it  is  formed  in  only  very  small  quantities,  it  could  not  be 
thoroughly  investigated.  The  author  has  therefore  studied  the 
interactioa  of  glycerol  with  various  phenols  at  200 — 210°,  and  finds 
that  mono-ethers  of  glycerol  are  formed. 

Phenyl  glycerol  ether  (compare  Lindemann,  Abstr.,  1891,  1198j  is 
formed  by  heating  phenol,  glycerol,  and  sodium  acetate  together  in  an 
atmosphere  of  hydrogen  at  200 — 210"^  for  twelve  to  twenty  hours. 
The  following  derivatives  of  glycerol  are  prepared  in  a  similar  manner  : 
o-tolyl  ether,  O.^V\,J^OH)^'0'G^^e,  glistening  needles,  m.  p.  66°; 
m-tolyl  ether,  ^loHj^Og,  white  needles,  m.  p.  65° ;  p-tolyl  ether,  white 
needles,  m.  p.  73 — 74° ;  a-iiaphthyl  ether,  C^gHj^Og,  white  scales, 
m.  p.  91 — 92°;  jS-naphthyl  ether,  C^gHj^Og,  white  scales,  m.  p. 
109—110°.  W.  H.  G. 

Preparation  of  3-Nitro-2-cyano-l-methoxybenzene,  3-Nitro- 
2-cyano-l-ethoxybenzene,  4-Nitro-2-cyano-l-methoxy  benzene, 
and  4-Nitro-2-cyano-l-ethoxybenzene.  Jan  J.  Blanksma  (Cheni. 
WeekUad,  1908,  5,  789 — 795). — The  preparation  of  nitrocyano- 
derivatives  of  phenetole  and  anisole  is  described.  3-Nitro-2-c}ano- 
phenetole  (compare  Lobry  de  Bruyn,  Abstr.,  1885,  656)  is  prepared 
from  2  :  3-dinitrophenetole  (this  vol.,  i,  157)  by  the  action  of  alcoholic 
ammonia,  which  yields  2-amino-3-nitrophenetole.  The  amino-group  is 
replaced  by  the  cyano-group  by  the  Sandmeyer  reaction.  When  boiled 
with  acetic  anhydride,  3-nitro-2-aminophenetole  yields  the  correspond- 
ing acetyl  derivative,  which  crystallises  from  light  petroleum,  m.  p. 
64°  When  heated  at  120°  in  alcoholic  solution  with  methylamine, 
2  :  3-dinitrophenetole  yields  S-nitro-2-methylaminophenetole,  m.  p.  59°, 
which  crystallises  from  alcohol.  Nitric  acid,  D  1-52,  transforms  the 
last  compound  into  3  :  5-dinitro-2-nitromethylaminophenetole, 

OEt-(J,3H2-(N02)2-NMe-N02, 
which  forms  colourless  crystals  from  alcohol,  m.  p.  79 — 80°  (not  69°, 
as  previously  stated,  Abstr.,  1905,  i,  431). 

2  : 3-Dinitroanisole  was  treated  analogously  to  the  corresponding 
dinitiophenetole  with  alcoholic  ammonia, and  yielded  3-nitro-o-anisidine, 
C(.H.^(OMe)(NU2)(N02),  yellow  crystals  from  alcohol  or  benzene,  m.  p. 
76°  (compare  Bantlin,  Abstr.,  1879,  237).  The  corresponding  acetyl 
derivative  was  obtained  by  the  action  of  acetic  anhydride  ;  it  has 
m.  p.  128°.  The  acetylation  is  much  facilitated  by  addition  of  a  drop 
ui  concentrated  sulphuric  acid   to   the  mixture.     The  acetylation   of 
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3  :  5-dinitro-o-anisidine,  OMe*Cgli2(N'02)2*NH2,  was  similarly  effected. 
The  compound  formed  has  m.  p.  202°. 

Exchange  of  the  NHg  group  for  CN  by  Sandmeyer's  method 
converts  3-nitro-o-anisidine  into  3-nitro-2-cyanoanisole,  colourless 
leaflets,  m.  p.  171°  (de  Bruyn,  loc.  cit.).  When  heated  in  alcoholic 
solution  with  methylamine  at  120°,  2  : 3-dinitroanisole  yields  3-nitro- 
2-methylaminoauisole  in  the  form  of  dark  red  needles,  readily  soluble 
in  alcohol,  m.  p.  58°.  Nitric  acid,  D  1*52,  converts  this  compound 
into  3  : 5-dinitro-2-nitrosomethylaminoanisole, 

MeO-CgH2(N02)2*NMe-NO, 
m.  p.  118°. 

Keduction  of  2  : 4-dinitrophenetole  with  ammonium  sulphide  or 
sodium  disulphide  yields  4-nitro-o-phenetidine,  which  by  Sand- 
meyer's reaction  is  converted  into  i-nitro-2-cyanopJienetole,  It  crystal- 
lises from  boiliug  water  in  colourless  crystals,  m.  p.  101°.  It  is  very 
slightly  soluble  in  cold,  but  more  so  in  boiling,  water,  and  readily  soluble 
in  boiling  alcohol  With  a  mixture  of  nitric  acid  and  sulphuric  acid, 
it  yields  4  :  6-ditiitro-2-cyanophenetole,  m.  p.  72°  (Abstr.,  1902,  i, 
281). 

4-Nitro-o-anisidine  yields  analo^'ously  i-nUro-^-cyanoanisole,  colour- 
less crystals  from  boiling  water,  m.  p.  126°,  slightly  soluble  in 
cold,  readily  in  boiling,  alcohol.  On  treatment  with  a  mixture 
of  ijitric  acid  and  sulphuric  acid,  it  is  converted  into  4  :  ^-dinitro-2- 
cyanoaoiisole,  which  separates  from  dilute  alcohol  in  colourless  crystals, 
111.  p.  71°. 

On  nitration  of  2  :  3-dinitro-anisole  (or  -phenetole)  and  3-nitro-2- 
cyano-anisole  (or  -phenetole),  the  NOg  group  takes  up  the  para- 
position  with  reference  to  the  alkyloxy-group  ;  with  4-nitro-2-cyano- 
anisole  (or  -phenetole),  it  takes  up  the  ortho-position.  xi.  J.  W. 

Nitration  of  5-Nitro-l  :3  dimethoxybenzene.  Jan  J.  Blanksma 
{Eec.  trav.  chim.,  1908,  27,  251— 256).— When  5-nitro-l  :  .'5-dimethoxy- 
benzene  (Yermeulen,  Abstr.,  1906,  i,  256)  is  treated  with  nitric  acid 
(D  1"52)  in  the  presence  of  sulphuric  acid,  A::b  •.^-trinitro-V  :'d- 
dimethoxyhenzene,  CgH(OMe)2(N0.2)3,  m.  p.  193°  [Rec.  trav.  chim.,  1908, 
27,  39),  is  obtained,  together  with  a  small  quantity  of  a  compound, 
m.  p.  110°,  which  has  not  yet  been  identified. 

The  constitution  of  the  trinitro-derivative  was  determined  by 
converting  it  by  means  of  alcoholic  ammonia  into  2  :  Q-dinit7'0  3  :  5- 
dimethoxy aniline,    NH2*CgH(OMe)2(N02)2,   na.    p.    223°;    this    yielded 

4  : 6-dinitro-l  :  3-dimethoxybenzene,  m.  p.  155°  (Abstr.,  1902,  i,  715), 
on  diazotisation  and  subsequent  treatment  with  alcohol  (this  vol.,  i, 
157),  and  4  : 6-dinitroresorcinol,  m,  p.  210°,  was  obtained  from  the 
latter  compound  by  hydrolysis.  The  following  compounds  obtained 
from  4:5:  6-trinitro-l  :  3-dimethoxybenzene  are  described  : 

2  :  Q-Dinitro-3  :  bdiTiuthoxymethylaniline,  NHMe*CgH(OMe)2(N02)2, 
m.  p.  191°;  2  :  Q-dinitro-l-methylnitroamino-'3  :  b -dimethoxybenzene ^ 
N02-NMe-C6H(OMe)2(N02)2,  m.  p.  176°,  and  2  :  6-dinitro-3  :  5-di- 
met/ioxydiphenylami7ie,  NHPh-CgH(OMe)2(N02)2,  m.  p.  190°. 

4:  :6-Dinitro-\  :  3-di7nethoxy benzene,  m.  p.  131°,  is  obtained  when 
5-nitro-l  :  3-dimethoxybenzene   is    treated   with    nitric   acid,    D   1'45, 
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and  this  is  converted  into  the  trinitro-compound  described  above  on 
further  nitration  with  nitric  acid  (D  1*52).  M.  A.  W. 

Aloesol,  a  Complex  Phenol  prepared   from    Certain  Aloes. 

EuGiiNE  Leger  {Compt.  rend.,  1908,  147,  806 — 808.  Compare  this 
vol.,  i,  40). — The  compound  Cj^H^OgCl^,  obtained  previously  by  the 
author  in  the  chlorination  of  Cape  or  Uganda  aloes,  is  not  tetrachloro- 
methoxynaphthaquinone,  as  the  author  at  first  supposed,  but  a  deriv- 
ative of  a  new  phenol,  aloesol.  Tetrachloroaloesol  separates  from 
acetic  acid  in  colourless  needles,  m.  p.  268*9°  (corr.).  This  dissolves  in 
alkalis,  giving  a  yellow  solution,  from  which  the  original  compound  is 
precipitated  by  the  addition  of  excess  of  alkali.  The  acetyl  derivative, 
Cj^HgOgCl^Ac,  crystallises  in  pale  yellow  prisms,  m.  p.  125°  (corr.). 

Dichlorotetrahydroaloesol,  Cj^HgOgClg,  prepared  by  the  action  of 
zinc  and  acetic  acid  on  tetrachloroaloesol,  forms  colourless,  microscopic 
needles,  m.  p.  275°  (corr.),  and  in  its  behaviour  towards  alkalis 
resembles  tetrachloroaloesol.  The  barium  compound,  {Q^^^0fi\^^2if 
forms  long,  colourless  needles.  The  acetyl  derivative  occurs  in 
colourless,  prismatic  needles,  m.  p.  150 — 151°  (corr.).  A  yellow 
modification,  however,  is  formed  when  acetic  anhydride  is  employed, 
and  this  furnishes,  on  hydrolysis,  a  yellow  modification  of  dichloro- 
tetrahydroaloesol having  the  same  m.  p.  as  the  colourless  variety. 

The  presence  of  a  benzene  ring  in  tetrachloroaloesol  is  indicated  by 
the  fact  that  nitric  acid  decomposes  it  with  formation  of  oxalic 
acid  and  tetrachloroquinone.  W.  0.  W. 

Preparation  of  a  Compound  having  the  Composition  of 
Nitrosobenzyl  Alcohol.  Kalle  &  Co.  (D.R.-P.  199317).— The 
monomercury  derivative  of  o-nitrotoluene  (compare  Abstr.,  1907,  i,  908) 
when  treated  with  cold  concentrated  hydrochloric  acid  gives  rise  to  an 
unstable  compound,  isolated  by  extraction  with  ether  or  distillation  in 
steam,  and  having  the  composition  of  an  o-nitrosobenzyl  alcohol, 
NO*CgH4'CH2*OH ;  this  product  gives  with  mercuric  chloride  an 
additive  compound  crystallising  from  benzene  in  white  needles. 
When  6%  hydrochloric  acid  is  employed  in  this  reaction,  the  anhydride, 
anthranil,  is  obtained.  G.  T.  M. 

0-,  m-,  and  jt?-Tolylethyl  Alcohols.  K.  Kling  {Bull.  Acad.  Sci. 
Cracow,  1908,  632 — 633). — By  the  energetic  electrolytic  reduction  of 
0-,  m-,  and  ^-tolylacetic  acids,  the  corresponding  alcohols  have  been 
obtained.  o-Tohjlethyl  alcohol,  C7H/CH2-CH2-OH,  has  b.  p.  243—243*5° 
(corr.),  D'f  1*0159,  and  n^  1*5214.  The  9?ieto-isomeride  has  b.  p. 
242*5—243°  (corr.),  W^- 1*0127,  and  n^  1*5231,  and  the  jt?am-compound 
has  b.  p.  244*5—245°  (corr.),  D^  1-0177,  and  n^y  1*5271.  C.  S. 

Isolation  of  Cholesterol  from  Fats.  Ernst  Salkowski  (Zeitsch. 
physiol.  Chem.,  1908,  57,  515 — 519). — Glikin  adversely  criticises  a 
method  he  incorrectly  attributes  to  the  author.  Keferences  are 
givep  to  an  improved  method,  published  in  the  author's  Festschrift, 
and  a  brief  account  of  it  is  again  published.  W.  D.  H. 
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Allylhippuric  Acid.  A  Convenient  Material  for  the  Pre- 
paration of  yS-Disubstituted  a-Amino-w-valeric  Acids.  Soren 
P.  L.  SoRENSEN  {Bf.r.,  1908,  41,  3387—3390.  Compare  Abstr.,  1905, 
i,  749  ;  also  Fischer  and  Kramer,  this  vol.,  i,  858). — When  ethyl 
alljlphthalimiaomalonate  is  hydrolysed  with  sodium  hydroxide  and 
then  evaporated  with  hydrochloric  acid,  allylglycine  is  formed,  and 
this,  when  benzoylated,  yields  r-allyUn'ppuric  acid, 

CH2:C  H  •CH2'CH(NHBz)-C02  H, 
which    crystallises    from    benzene     in     rectangular    plates,     m.     p. 
107 — 107 '5°.     The  racemic  acid  can  be  resolved  by  meaos  of  bruciae 
or  quinidine ;  with  the  former  base,  the  salt  of  the  ^acid  crystallises 
first,  and  with  the  latter  base,  the  salt  of  the  cZ-acid. 

The  active  acids  combine  with  bromine,  yielding  yS-dibromo-a- 
benzoylaminovaleric  acid, 

CH2Br-CHBr-CH2-CH(NHBz)-C02H, 
as  an  oil,  and  this  readily  loses  hydrogen  bromide,  forming  a  crystalline 
CH(NHBz) — CO^  ^ 

^"^'^"^'6d2-OH(CH2Br)>^- 

It  is  suggested  that  this  should  be  used  for  the  syntheses  of  a-amino- 
yS-dihydroxy-  and  other  yS-substituted  valeric  acids.  J.  J.  S. 

o-Bromophenyl-  and  a-Bromophenyl-acetamides.  Wilhelm 
Steinkopf  and  Czeslau  Benedek  {Ber.,  1908,  41,  3595 — 3598). — 
Attempts  to  prepare  nitrated  phenylacetamides  for  the  purpose  of 
comparison  with  nitroacetamide  have  been  unsuccessful.  In  the 
course  of  the  work,  the  authors  have  prepared  two  brominated  phenyl- 
acetamides.    These  are  now  described. 

o-Bromophenylacetamide,  CgH^Br'CHg'CO'NH^,  prepared  by  the 
action  of  bromine  on  phenylacetamide  suspended  in  water,  separates 
in  white  crystals,  m.  p.  181°,  and  on  treatment  with  sodium  nitrite  in 
sulphuric  acid  solution  yields  o-bromophenylacetic  acid. 

a-Bromopkenylacetamide,  CHBrPh'CO'NHg,  prepared  by  treating 
a-bromophenylacetyl  chloride  in  benzene  solution  with  a  current  of 
dry  ammonia,  forms  white  crystals,  m.  p.  143  — 144°,  and  on  hydrolysis 
with  nitrous  acid  yields  a>bromophenylacetic  acid,  m.  p.  87°. 

G.  Y. 

Halogen  Amino-acids :  jt?-Iodophenylalanine.  Henry  L. 
Wheeler  and  Samuel  H.  Clapp  {Amer.  Chem.  J.,  1908,  40, 
458 — 468.  Compare  this  vol.,  i,  897). — In  continuation  of  their  work, 
the  authors  have  synthesised  ^-iodophenylalanine. 

Ethyl  phthalvinino-T^-i%dohenzylmalonatej 

C6H,:(CO)2:N-C(C02Et)2-CH2-C6HJ, 
prepared  by  heating  jo-iodobenzyl  bromide  with  ethyl  sodiophthalimino- 
malonate,  forms  flat,  colourless   prisms  or  six-sided  plates,  m.  p.  112°. 
On    alkaline     hydrolysis     and     subsequent     acidification,     it     gives 
phthalamic  ^-iodobenzylacetic  acid, 

C02H-C,H4-CO-NH-CH(C02H)-CH2-C6HJ, 
in  needles,  m.  p.  179°  ;  if,  on  acidification  with  hydrochloric  acid,  the 
precipitate   is    digested   with    the  acid    for   two    hours,  ]}-iodophenyl- 
alanine,  CO2H*CH(NH2)*0H2*CgH4T,  is  produced,  forming  thin  scales, 

VOL.  xciv.  i.  3  ic 
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m.  p.  270°  (decomp.).  The  hydrochloride,  thin,  flat,  colourless  plates, 
decomposing  at  248°,  and  silver  and  copper  salts  are  described.  The 
phenyl carhimide  forms  aggregates  of  flat  prisms  or  plates,  m.  p. 
178 — 179°  (decomp.).  The  hydantoin,  G^qK^^O.^,}!,  prepared  from 
this  by  boiling  with  20%  hydrochloric  acid,  forms  flat,  rhombohedral 
crystals,  m.  p.  195 — 196°.  The  ethyl  ester  of  jo-iodophenylaknine  is  a 
colourless,  viscid  oil,  b.  p.  223 — 226°/25  mm.,  of  which  the  picrate 
forms  flat,  yellow  plates  or  tablets,  m.  p.  200—203°.  J.  C.  C. 

jo-DirQethylaminocinnamic  Acid.  Lotte  Weil  (Monatsh.,  1908, 
29,  895 — 908). — The  object  of  this  investigation  was  to  ascertain 
if  a  methylaminu-  or  dimethylamino-group  influences  the  replacement  of 
a-halogen  atoms  by  methoxy-  or  ethoxy  groups  in  the  same  manner  as 
alkyloxy-groups  (compare  Hertzki,  Ab.>tr.,  1905,  i,  291  ;  Werner,  Abslr., 
1906,i,  180;  Goldschmiedt,  Abstr.,  1907,  i,  241).  ^-Bromo-p-dimethyl- 
aminocinnamic  acid  was  therefore  prepared,  and  was  found  to  be  quite 
stable  towards  boiling  .alcohol  and  aqueous  potassium  hydroxide,  so 
that  a  jc-dimethylamino-group  does  not  exert  the  same  influence  on  an 
a-halogen  atom  as  a  /)-methoxy-group.  The  /?-dimethylamino-group 
was  found,  however,  to  have  a  great  influence  on  the  alkylcarboxy- 
group,  for  methyl  j»-dimethylaminocinnamate  cannot,  like  methyl 
cinnamate,  be  converted  by  ammonia  into  the  corresponding  amide. 

-^- Dimethylaminocinnamic  acid,  NMeg'CgH^'CHICH'COgH,  may  be 
prepared  by  Perkin's  method  provided  potassium  acetate  is  used  in  the 
place  of  the  sodium  salt ;  it  crystallises  in  glistening,  yellow  leaflets, 
m.  p.  216°  (decomp.);  the  silver  salt  is  yellow.  The  ethyl  ester, 
0^311^^02^,  is  most  readily  obtained  by  the  action  of  sodium  on  a 
luixture  of  ethyl  acetate  and  jo-dimethylaminobenzaldehyde  ;  it  crystal- 
lises in  golden-yellow  leaflets,  m.  p.  74—75°,  b.  p.  205— 208°/ 1 9  mm.  ; 
the  picrate,  C^gHj^OgNjC^HgOyNg,  forms  red  crystals,  m.  p.  130 — 132°. 
The  methyl  ester,  Cj2Hj502N,  forms  pale  yellow  crystals,  m.  p. 
134 — 136°;  it  is  converted  by  bromine  in  chloroform  into  a  bromo- 
derivative,  which  forms  colourless  crystals,  m.  p.  164 — 168°  (decomp.), 
and  is  either  methyl  a^-dibromo-p-dimethylamino-P-phenylpo'opionate, 
NMeg'C^jH^'CHBr'CHBr'COgMep  or  methyl  13-bromo-p-dimethylaminu- 
cinnamate  hydrobromide,  NMeg'CgH^'CBrlCH-COgMejHBr.  The  sub- 
stance just  described  is  converted  by  boiling  water,  alcohol,  or  aqueous 
potassium  hydroxide  into  methyl  /S-bromo-ip-dimetltylanmiocinnamate, 
NMeg'CgH^'CBriCH'COgMe,  an  exceedingly  stable  compound  crystal- 
lising in  glistening,  yellow  leaflets,  m.  p.  96° ;  it  is  not  aifected  by 
aqueous  potassium  hydroxide,  but  is  converted  by  alcoholic  potassium 
hydroxide  into  p-bromo-p-dimethylaminocinnamic  acid,  CjjHj2^2^^^' 
yellow  crystals,  m.  p.  165°,  and  p-dirwifhylaminoacetop/tenoiie, 

NMe2-C6H4-COMe, 
crystallising  in  long  needles,  m.  p.  103°.  The  latter  compound  may 
also  be  obtained  by  treating  p-aminoacetophenone  with  methyl 
sulphate  ;  the  phenylhydrazone  forms  pale  yellow  crystals,  m.  p.  about 
150°.  The  substance,  m.  p.  59°,  described  by  Klingel  (Abstr.,  1886, 
61)  is  not  ;;-dimethylaminoacetophenone,  as  stated  by  this  author. 

\}-j)iniethylamirio-P-phetryJpropionic  acid,  NMe^'CgH  ^'Q.^Yi^'QO,^, 
is    obtained    as    its    sodium   salt    by   treating  ethyl  ;;-dimethylamino- 
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cinnamate  in  alcohol  with  sodium  ;  it  crystallises  in  colourless  leaflets, 
;  m.  p.  104°. 

^-Dimethylaminohenzaldehyde-^hromophenylhydrazone,  CjgHjjjNgBr, 
crystallises  in  brown,  felted  needles,  m.  p.  181°. 

p-Aminoacetophenonephenylhydrazone  has  m.  p.  112°.         W.  H.  G. 

Action  of  Nascent  Hypoiodous  Acid  on  Unsaturated  Acids. 
J.  BouGAULT  {Ann.  Chim.  Phys.,  1908,  [viii],  16,  296—312). — A 
detailed  account  of  work  already  published  (compare  this  vol.,  i,  179, 
269,  340,  791).  The  action  of  iodine  in  the  presence  of  sodium 
carbonate  or  hydrogen  carbonate  on  certain  ySy-unsaturated  acids  is 
quantitative,  and  can  be  employed  for  the  volumetric  estimation  of 
hydropiperic  and  phenyh'socro tonic  acids.  M.  A.  W. 

Preparation  of  ArylthioglycoUic  [Arylthiolacetic]  Acids. 
Kalle  &  Co.  (D.R.-P.  201231  and  201232.  Compare  this  vol.,  i,  672). 
— The  condensation  of  a  diazonium  salt  with  a  thioglycoUic  acid  occurs 
more  readily  and  at  lower  temperatures  (20 — 25°)  in  the  presence  of 
''molecular  copper."  A  good  yield  of  o-carboxypheoylthiolacetic 
acid  is  obtained  by  condensing  diazotised  anthranilic  acid  with  thio- 
glycoUic acid  in  warm  alkaline  solution  ;  the  intermediate  product  is 
precipitated  by  acids,  dissolved  in  aqueous  sodium  carbonate,  and  the 
solution  heated  to  boiling  until  all  the  nitrogen  is  expelled,  when  the 
final  product  is  obtained  by  cooling  and  acidifying.  G.  T.  M. 

Some  Oximes  of  the  o-Nitrotoluene  Series  and  their 
Changes.  Arnold  Eeissert  {Ber.,  1908,  41,  3810— 3816).— On 
boiling  with  water,  the  oxime  of  o-nitrophenylglyoxylic  acid  yields 
0  nitrobenzonitrile  and  carbon  dioxide,  and  this  oxime  was  supposed 
to  be  formed  as  an  intermediate  product  in  the  conversion  of  o-nitro- 
phenylpyruvic  acid  oxime  by  nitrous  acid  into  the  o-nitrobenzonitrile 
(Abstr.,  1897,  i,  417).  Further  inquiry  has,  however,  shown  that  by 
slowly  addin^i  a  sodium  nitrite  solution  at  the  bottom  of  a  dilute 
hydrochloric  acid  solution  of  the  o-nitrophenylpyiuvic  acid  at  60°  and 
afterwards  henting  to  100°,  a  90%  yield  of  o-nitrobenzonitrile  and 
oxalic  acid  is  obtained.  The  oxalic  acid  can  only  be  produced  by  the 
decomposition  of  the  oximino-o-introbenzoylglyoxylic  acid,  thus  : 

no^-C6H4-C(:noh)-co-co.,h  =  no.-c^-h^-cn  +  c.o^h,, 

and  the  assumption  of  the  intermediate  formation  of  the  nitrophenyl- 
glyoxylic  acid  is  incorrect. 

Oximino-o-nitrophenylpyruvic  acid, 

no2-C6H4-ch2-c(:noh)-co.,h, 

obtained  from  the  acid  and  hydroxylamine,  crystallises  in  almost 
colourless  needles,  m.  p.  161°  (decomp.),  and  is  hydrolysed  by  mineral 
acids  into  its  components.  When  boiled  with  water,  it  is  slowly 
converted  into  o-nitrophenylacetonitrile.  A  small  quantity  of  o-nitro- 
phenylacetamide,  CgHgOgN^,  colourless  crystals,  m.  p.  160 — 161°,  was 
also  isolated ;  it  was  also  obtained  by  heating  ethyl  o-nitrophenyl- 
acetate  with  alcoholic  ammonia  under  pressure  at  100°.  The 
nitrophenylacetonicrile  is  formed  by  heating  the  oxime  of  nitrophenyl- 
pyruvic  acid  at  140 — 145°. 

3  ^'  2 
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The  liability  of  these  oximes  to  change  into  nitriles  depends  on  the 
presence  of  negative  contiguous  groups,  COgH  and  'CO'COgH,  as 
o-nitrobenzaldoxime  is  more  stable.  The  conversion  of  this  oxime 
into  o-nitrobenzonitrile  or  its  amide  is  accomplished  if  small  quantities 
of  alkaline  substances,  like  borax,  potassium  cyanide,  or  sodium 
carbonate,  are  added  to  the  water  and  the  mixture  heated  for  some 
hours.  W.  E,. 

Preparation  of  o-Carboxyphenylthioglycollic  [a-Oarboxy- 
phenylthiolacetic]  Acid.  Kalle  &  Co.  (D.R.-P.  199249).— 
o-CarhoxyphenyltkioLacetic  acid,  C02H'CgH4*S*CH2*C02H,  yellow 
crystals,  m.  p.  213^,  was  obtained  by  the  interaction  of  the  sodium 
salts  of  o-thiolbenzoic  and  chloroacetic  acids  in  aqueous  solution  ;  it 
finds  employment  in  the  production  of  dyes  and  pharmaceutical 
products.  G.  T.  M. 

Preparation  of  the  Anhydrides  of  Acylsalicylic  Acids. 
Fakbenfabriken  vorm.  Friedr.  Bayek  &  Co.  (D.R.-P.  201325  and 
201326). — The  therapeutic  employment  of  the  acylsalicylic  acids  is 
attended  with  two  disadvantages — their  distinctly  acid  taste  and 
their  appreciably  irritating  action  on  the  sensitive  mucous  lining  of 
the  stomach.  Their  anhydrides,  which  have  now  been  prepared,  are 
free  from  these  disagreeable  properties. 

Actty  I  salicylic  [o-aceioxyhenzoic]  anhydride,  0{QO'0^^'OAc)^, 
white  crystals,  m.  p.  85°,  is  obtained  by  condensing  acetylsalicylic 
acid  in  benzene  solution  with  thionyl  chloride,  carbonyl  chloride, 
trichloromethyl  formate,  or  hexachlorodimethyl  carbonate  in  the 
presence  of  pyridine. 

Acetylsalicylyl  [o-acetoxybenzoyl]  chloride,  colourless  crystals,  m.  p. 
43—44°,  b.  p.  135°/ 12  mm.,  from  phosphorus  pentachloride  and 
acetylsalicylic  acid,  when  warmed  with  this  acid  (1  mol.)  and 
dimethylaniline  in  toluene  solution,  or  when  heated  with  sodium 
acetylsalicylate,  also  gives  rise  to  the  same  anhydride. 

The  ethyl  carbonate  compound,  0(CO*CgH4*0*C02Et)2,  clusters  of 
needles,  m.  p.  74°,  was  obtained  from  the  corresponding  acid  by  the 
action  of  sulphuryl  chloride  and  pyridine  in  benzene  solution. 
Benzoylsalicylic  anhydride,  m.  p.  106 — 107°,  was  prepared  from  the 
corresponding  acid  by  means  of  carbonyl  chloride  and  quinoline  in 
benzene  solution,  and  cinnamoy  I  salicylic  anhydride, 
0(CO-C6H4-0-CO-CH:CHPh)2, 
m.  p.  114 — 116°,  was  obtained  from  cinnamoylsalicylic  acid  (Proc, 
1906,  22,  317)  by  the  action  of  carbonyl  chloride  and  antipyrine  in 
benzene  solution. 

Other  condensing  agent«,  such  as  acetyl  chloride,  phosphoryl 
chloride,  and  phosphorus  tribromide  and  trichloride,  may  be  employed 
in  the  production  of  these  anhydrides.  G.  T.  M. 

Rule  in  Benzoylation  of  Aromatic  Hydroxy-acids  and  their 
Esters  Lassau  Coiin  and  Josef  Lowenstein  {Ber.,  1908,  41, 
3,>60 — 3367). — It  has  been  found  that  the  hydroxy  1  cannot  be 
benzoylated    in    a    hydroxy-com pound    containing    a    carboxyl    or   a 
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sulphonic  group  iu  any  position  in  the  ring  by  the  Schotten-Baumann 
method,  but  that  its  esters  give  benzoates.  The  following  benzoates 
have  been  prepared. 

Benzoylsalicylic  [o-benzoyloxyhenzoic]  acid,  Oj^TTjqO^,  obtained  in 
small  yield  by  stirring  together  dipotassiura  salicylate  and  benzoyl 
chloride  in  light  petroleum,  crystallises  from  dilute  alcohol ;  m.  p.  132°. 
It  is  easily  hydrolysed  by  alkali.  The  greater  portion  of  the  product 
of  the  reaction  is  insoluble  in  water,  and  when  distilled  gives  benzoic 
acid  and  its  phenyl  ester.  Methyl  benzoylsalicylate  (benzosalin  :  D.R.-P. 
169247)  is  obtained  in  quantitative  yield  by  the  Schotten-Baumann 
method;  m.  p.  92°,  b.  p.  350—358°  (decomp.),  270— 280°/120  mm. 
Ethyl  ip-benzoyloxybenzocUe,  CigH^^O^,  has  m.  p.  94°,  b.  p.  358 — 360°; 
the  ester  of  m-hydroxybenzoic  acid  is  hydrolysed  under  the  conditions 
of  the  experiment,  and  no  benzoyl  derivative  was  obtained. 

Ethyl  13-benzoyloxynaphthoate,  CgoHj^p^,  has  m.  p.  98°  and  b.  p. 
342—345°  The  a-hydroxy-/8-naphthoic  acid  (Abstr.,  1888,  60)  is 
considered  to  be  the  2-hydroxynaphthalene-l-carboxylic  acid  because  it 
is  not  esterified  by  hydrogen  chloride  and  alcohol.  The  ethyl  ester, 
CjgHjgOg,  has  m.  p.  46°,  and  gives  the  benzoate,  CgoHj^O^,  m.  p.  51°. 

Crude  ethyl  phenol-^- sulphonate,  obtained  by  the  action  of 
ethyl  iodide  on  the  silver  salt,  gives  the  benzoate,  Ci^Hj^O^S, 
m.  p.  62°.  W.  R. 

Simultaneous  Formation  of  Isomeric  Substitution  Products 
of  Benzene.  Arnold  F.  Hollkman.  XI.  Nitration  of  Phthalic 
and  isoPhthalic  Acids.  J.  Huisinga  {Rec.  trav.  chim.,  1908,  27, 
260 — 286). — A  detailed  account  of  work  already  published  (Abstr., 
1907,  ij  136).  The  percentage  solubilities  of  3-nitrophthalic,  anhydrous 
5-nitroisophthalic,  hydrated  5-nitro2sophthalic,  4-nitro2sophthalic,  and 
2-nitrowophthalic  acids  at  25°  are  2'048,  0-220,  0-157,  0*967,  and  0-216 
respectively.  M.  A.  W. 

Colour  Reactions  during  the  Hydrolysis  of  Acid 
Anhydrides.  Hans  Stobbe  {Ber.,  1908,  41,  3720— 3725).— In  the 
hydrolysis  of  certain  colourless  anhydrides  to  the  colourless  salts  of  the 
corresponding  dibasic  acids  by  means  of  alkali  hydroxide.>=!,  the  author 
has  noticed  the  appearance  of  an  evanescent  coloration.  The  actual 
colour  depends  on  the  particular  anhydride,  and  may  be  yellow, 
red,  violet,  or  blue.  It  is  shown  that  the  production  of  a  coloration  is 
characteristic  of  anhydrides  containing  either  of  the  following 
groupings : 

C(.H5-C;C-C0-0-  or  OeH^ICIC-CO-O-. 

Examples  of  compounds  which  give  such  colorations  are  phenyl- 
itaconio  anhydride,  the  two  stereoisomeric  phenylmethylitaconic 
anhydrides,  diphenylitaconic  anhydride,  y-diphenyleneitaconic  an- 
hydride, and  the  anhydrides  of  1-pbenyl-l  :  2-dihydronaphthalene-2  :  3- 
dicarboxylic  acid  and  the  corresponding  1  :  4-diphenyl-2  :  3-dicarboxylic 
acid. 

Dimethylitaconic  anhydride,  the  reduced  itaconic  anhydrides, 
CH2R-CH-C0. 
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and  the  anhydrides  of  tetrahj^dronaphthalenedicarboxylic  acids  do  not 
give  colorations. 

Experiments  have  been  made  by  mixing  together  absolute  alcoholic 
sodium  hydroxide  with  solutions  of  the  anhydrides  in  various  solvents, 
and  determining  the  time  during  which  the  coloration  persisted,  it 
was  found  that  in  the  presence  of  acetone  the  colour  was  retained  for 
a  much  longer  time,  especially  when  the  volume  of  acetone  used 
was  relatively  large.  In  all  experiments,  1  c.c.  of  iV710  sodium 
liydroxide  and  00003  gram  of  anhydride  were  used. 

In  the  case  of  the  two  stereoisomeric  phenylmethylitaconic 
anhydrides,  the  colorations  were  so  fugitive  that  even  with  acetone 
the  solutions  became  quite  colourless  after  a  few  seconds. 

Alcohols  have  a  similar  effect  to  ketones,  but  benzene,  chloroform, 
and  carbon  tetrachloride  have  little  effect.  Alcoholic  solutions  of  other 
bases  have  also  been  used.  J.  J.  S. 

Synthesis  of  Trimethylhomogallic  Acid  (Methyliridic  Acid). 
Ferdinand  Mauthner  {Ber.,  1908,  41,  3662— 3665).— 3  :  4  :  5-Tri- 
methoxybenzaldehyde  (this  vol.,  i,  348),  hippuric  acid,  anhydrous 
sodium  acetate,  and  acetic  anhydride,  when  heated  on  the  water-bath  for 

CO 

one  and  a-half  hours,  yield  the  substance^  CgH2(OMe)3*CHIC<:^  i       , 

m.  p.  165 — 166°.  which  is  hydrolysed  by  dilute  sodium  hydroxide, 
ammonia,  benzoic  acid,  and  3:4:  ^-trimethoxyphenylpyruvic  acid, 
C6H2(OMe)3-CH2-CO-C02H,  m.  p.  167—168°,  being  formed.  The  last- 
mentioned  acid  forms  an  oxime,  Cjg^is^fj^j  ^-  P-  ^^^ — 156°,  and  with 
o-phenylenediamine  hydrochloride,  yields  a  trimcthoxyhenzylquinoxalono^ 
CjgHjgO^Ng,  m.  p.  196 — 197°,  and  is  converted  by  hydrogen  peroxide 
in  alkaline  solution  into  trimethylhomogallic  [3:4: 5-trimethoxy- 
phenylacetic]  acid,  C6H2(OMe)3-CH2-C02H.  C.  S. 

[Preparation  of  Triphenylmethane  Colouring  Matters  from 
Diortho-substituted  Benzaldehydes].  Anilinfarben-  &  Extract- 
Fabriken  vormals.  J.  K.  Geigy  in  Basel  (D.R.-P.  199943). — The 
diortho-substituted  benzaldehydes,  when  condensed  with  o-cresotic  acid, 
give  rise  to  triphenylmethane  colouring  matters,  which  have  valuable 
tinctorial  properties,  being  faster  to  light  and  alkalis,  and  dyeing  wool 
in  acid-bath  in  deeper  shades,  than  those  from  the  mono-ortho-substituted 
benzaldehydes.     The  following  new  aldehydes  are  described  : 

2  :  Q- Dichlorobenzcddehyde,  colourless  needles,  m.  p.  70 — 71°  ;  2  :  Q-di- 
chloro-^-nitrohenzaldehyde,  colourless  leaflets,    ra.    p.    76 — 77°;    2:6- 
dichlorobenzaldehyde-^'Sulphonic  acid ;    2-chlorobenzaldehyde-Qsulphoni 
acid;  benzaldehyde-2:6-disulphonicacid,  and  6-chlorobe7izaldehyde-2  li-di 
sulphonic  acid ;  the  sodium  salts  of  all  these  acids,  excepting  the  last 
are  salted   out  in   colourless  needles;    2:3:6-   and   2  :  4:  :  i5-trichlorc 
benzaldehydes  form  colourless  needles,  melting  at  86 — 87°  and  58 — 51 
respectively.  G.  T.  M. 

Condensation  of  cyc^oPentanone  with   Benzaldehyde.     Ma^ 
Kauffmann   {Ber.,    1908,    41,    3726— 3727).— In   the    preparation 
dibenzylidenecyc/opentanone  (Vorlander  and  Hobohm,  Abstr.,  189^, 
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603),  it  is  necessary  that  the  alkali  hydroxide  solution  used  should  not 
be  too  dilute.  The  author  finds  that  very  dilute  alkali  solutions,  or 
solutions  of  weak  alkalis,  such  as  ammonia,  trimethylamine,  or  sodium 
carbonate,  bring  about  condensations,  but  that  the  products  formed 
are  quite  different  from  the  sparingly  soluble  dibenzylidenecyc/openta- 
none.  Some  of  these  products  are  oily,  others  have  comparatively  low 
m.  p.'s  ;  some  are  colourless,  whereas  others  are  yellow.  J.  J.  S. 

Preparation  of  Colouring  Matters  of  the  Thioindigo- 
Red  Series.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning 
(D.R.-P.  198509).— Bi8-o-thioacetop?ienone,S^(GQH^'COMe)^,SiSuhstancQ 
analogous  to  indigo-red,  is  produced  by  passing  air  through  a  solution 
of  o-thiolacetophenone  in  aqueous  sodium  hydroxide.  Other  oxidising 
agents,  such  as  alkali  ferricyanides,  persulphate.*,  perborates,  or  per- 
carbonates,  may  be  employed.  This  red  colouring  matter  is  also 
obtained  by  heating  o-thiolacetophenone  with  crystallised  sodium 
sulphide  ;  this  operation  gives  rise  to  the  leuco-derivative,  which  is 
oxidised  as  before  by  aerial  oxidation  in  alkaline  solution. 

G.  T.  M. 

Products  of  the  Action  of  Sodamide  on  Ketones.  Albin 
Haller  and  Ed.  Bauer  (Compt.  rend.,  1908,  147,  824—826.  Com- 
pare Abstr.,  1906,  i,  441). — When  a  benzene  or  toluene  solution  of 
benzophenone  is  heated  to  boiling  with  sodamide,  in  some  cases  an 
abundant  white  precipitate  is  formed,  with  or  without  the  previous 
production  of  an  intense  blue  coloration,  whilst  in  other  cases  the 
sodamide  slowly  dissolves  with  or  without  the  subsequent  separation 
of  a  deposit.  The  production  of  the  blue  colour  is  probably  due  to  the 
action  of  free  sodium  contained  in  the  sodamide  (compare  Schorigin, 
this  vol.,  i,  866).  The  more  nearly  anhydrous  the  solution  the  slower 
the  precipitate  is  in  forming.  By  collecting  the  precipitate,  drying, 
and  treating  with  water,  benzamide,  mixed  with  a  little  benzoic  acid, 
is  formed.  When  decomposed  with  dilute  ammonia,  benzamide  only 
is  formed.  The  reactions  can  be  represented  thus  :  COPhg  +  NaNHg  = 
NH2-CPh2-ONa;  NHg-CPha'ONa  +  HgO  =  NH2-C0Ph  +  CgH^  + 
NaHO.  If  freshly-prepared  sodamide  free  from  sodium  is  used,  and 
the  solvent  is  absolutely  anhydrous,  no  deposit  is  formed  in  the  hot 
solution,  but  the  substance  separates  after  a  time  as  an  abundant  crystal- 
line crust  of  the  composition  JSHg'CPhg'ONa,  which,  when  treated  with 
water,  regenerates  the  whole  of  the  benzophenone,  and  gives 
theoretical  quantities  of  fcodium  hydroxide  and  ammonia,  thus : 
NHg-CPhg-ONa  +  HgO  =  COPhg  +  NaOH  +  NH3. 

Under  the  same  conditions,  phenyl  p-tolyl  ketone  gives  an  almost 
equimolecular  mixture  of  benzamide  and  toluoylamide,  whilst  phenyl 
anisyl  ketone  yields  rather  more  anisamide  than  benzamide.  Fluoren- 
one,  when  treated  in  toluene  solution  with  sodamide,  gives  diphenyl-o- 
carboxylamide,  m.  p.  177°,  directly  and  quantitatively,  thus  : 

A'!^*>CO  +  NaNHg  +  H2O  =  C,F4Ph-CO-NH2  +  NaOH. 

E.  H> 
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Action'of  AlcoholiciPotassium  Hydroxide  Solution  on  Ketones. 
P.  J.  MoNTAGNE  {Rev.  trav.  chim.,  1908,  27,  327 — 359.  Compare 
Abstr.,  1907,  i,  854).— Zagumenny  (Abstr.,  1877,  459)  has  shown 
that  benzhydrol  is  produced  when  benzophenone  is  heated  at  160°  with 
alcoholic  potassium  hydroxide.  The  author  finds  the  same  reduction 
occurs  when  the  ketone  is  boiled  for  two  days  with  a  20%  alcoholic 
solution  of  potassium  hydroxide,  and  that  substituted  derivatives 
of  benzophenone,  when  similarly  treated,  are  either  reduced  similarly 
or  are  decomposed,  yielding  benzoic  acid  and  the  substituted  benzene. 
Thus  4-chloro-,  4-bromo-,  4-methyl-,  or  4-phenyl-benzophenone  yields 
the  corresponding  substituted  benzhydrol,  whilst  2:4: 6-trichloro- 
benzophenone  yields  trichlorobenzene  and  benzoic  acid  ;  2  :  4  :  6-tri- 
bromobenzophenone  yields  4-bromobenzhydrol ;  2  :  4  :  6-trimethylbenzo- 
phenone  remains  unaltered,  and  phenyl  a-naphthyl  ketone  yields 
pheny  1-a-naphthylcarbinol . 

The  following  new  compound  was  prepared  in  the  course  of  the 
work  :  2:4:  6-tribromohenzophe7ione,  CgHgBrg'COPh,  obtained  by 
heating  benzoyl  chloride,  1  :  3  : 5-tribromobenzene,  and  aluminium 
chloride  at  150 — 160°,  forms  colourless,  shining,  triclinic  crystals 
[F.  M.  Jaeger,  a:6:c  =  l-3939:l  :M065;  a  =  130°36',  )8=122°59', 
y  =  58°  58'],  D15  2-034,  m.  p.  147°,  b.  p.  405°/765  mm.  The  same 
compound  was  also  prepared  from  2:4:  6-tribromobenzoyl  chloride 
(Sudborough,  Trans.,  1895,  67,  596)  and  benzene  in  the  presence  of 
aluminium  chloride.  The  crystallographic  measurements  by  F.  M. 
Jaeger  of  the  following  compounds  are  recorded  :  2-bromobenzophenone 
forms  large,  colourless,  monoclinic  prisms  [a  :b:  c  =  0*5045  : 1  :  0*9322  ; 
)8  =  83°  245'],  D^*  1*517;  phenylindoxazen  forms  colourless,  rhombic 
crystals  [a:b:c^  0*7905  :  1  : 1  *2600],  Di^  1  -295  ;  2:4:  6-tribromo- 
benzonitrile  crystallises  in .  the  monoclinic  system  [a  :b  :c  = 
1-2113  :  1  :  1*1025;  /i?  =  44°  23*75'] ;  2  :  4  :  6-tribromobenzamide  crystal- 
lises from  alcohol  in  long  needles,  which,  in  contact  with  the  mother 
liquor,  change  into  monoclinic  prisms  [a  :  6  :c  =  2*1655  : 1  :  1*1092  ; 
^  =  83°  45'];  2  :  4  :  6-tribromobenzoyl  chloride  forms  colourless,  tri- 
clinic prisms  [«  :6  :  c=  1*9341  :  1  :  1*0041 ;  a  =  89°  54*6',  /8=108° 
43*75',  y  =  84°21'].  M.  A.  W. 


Reactions  of  Organic  Magnesium  Compounds  with 
Cinnamylidene  Esters.  II.  Reactions  with  Methyl  a-Phenyl- 
cinnamylideneacetate.  Marie  Reimer  and  Grace  Potter  Reynolds 
(Amer.  Chem.  /.,  1908,  40,  428—444.  Compare  Abstr.,  1907,  i,  852). 
— It  was  shown  previously  that  the  compounds  produced  by  the  action 
of  organic  magnesium  compounds  on  methyl  cinnamylidenemalonate 
are  formed  by  1  : 4-addition,  and  the  authors  have  now  extended  the 
reaction  to  the  case  of  methyl  a-phenylcinnamylideneacetate.  The 
reaction  proceeds  with  much  greater  difficulty  than  in  the  previous 
cases  examined,  and  the  resulting  compounds  are  not  esters,  formed 
by  1 : 4-addition,  but  ketones  or  tertiary  alcohols,  formed  by  replace- 
ment of  the  methoxyl  group  and  subsequent  addition  of  a  second 
molecule  of  reagent  in  the  1:4-  or  1  :  2-position,  according  to  the 
nature  of  the  magnesium  compound. 
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a(i-Dij)henyl-y-henzylidenehutyrophenoney 

CHPh:CH-CHPh-CHPh-COPh, 
prepared  by  the  action  of  magnesium  phenyl  bromide  (3  mols\)  on 
methyl  a-phenylcinnamylideneacetate  (1  mol.)  in  boiling  ethereal 
solution,  crystallises  in  slender,  soft,  white  needles,  m.  p.  191*5 — 192-5°. 
When  oxidised  with  permanganate,  it  yields  ^-benzoyl-a^-diphenyl- 
p'opionic  acid,  CHPhBz'CHPh'COgH,  which  crystallises  with  lEtOH 
in  small,  shining  needles,  m.  p.  211 — 212°;  the  methyl  ester  forms 
shining,  white  needles,  m,  p.  159°. 

a/?-Diphenyl-y-benzylidenebutyrophenone  reacts  with  magnesium 
phenyl  bromide,  yielding  a  tertiary  alcohol  which  could  not  be  isolated 
in  the  pure  state ;  on  oxidation,  it  gives  aPyy-tetraphenylbutyrolactone, 

O  H  Ph- CO 

rirr-Du  nvn.  !^^'  crystallising  in  slender  needles,  m.  p.  221 — 221 '5° 
diJrn'L'i:  iig 

and,  on  distillation  under  diminished  pressure,  it  yields  a  yellow  oil, 
from  which  separates  a  compound,  CggHjgO,  probably  phenylbenzyl- 
idenepropiophenone,  crystallising  in  needles,  m.  p.  134 — 135°. 

Bromo-ajS-diphenyl-y-benzylidenebutyrophenone, 

CPhBrlCH-CHPh-CHPh-COPh, 
or,  less  probably,  CHPhiCBr-CHPh-OHPh-COPh,  forms  white  needles, 
m.  p.  186—187°. 

Benzyl  a-phenyl-(3-benzyl-y-benzylidenepropyl  ketone, 

CHPh:CH-CH(CH2Ph)-CHPh-CO-CH2Pb, 
prepared  by  the  interaction  of  magnesium  benzyl  bromide  and  methyl 
a-phenylcinnamylideneacetate,  forms  slender,  white  needles,  m.  p. 
150°.  Magnesium  o-tolyl  or  naphthyl  bromides  do  not  react  with  the 
ester,  but  magnesium  methyl  iodide  in  excess  furnishes  an  oil 
(probably  containing  the  tertiary  alcohol, 

CHPh:CH-CH:CPh-CMe2-0H), 
which,  on  distillation  under  reduced  pressure,  loses  water  and  yields  a 
hydrocarbon,    CHPhiCH-CHIOPh-CMelCHg,    white    crystals,    m.    p. 
97—98°,  b.  p.  140— 160°/25  mm.  J.  C.  C. 

Thio -derivatives  of  Ketones.  VI.  Emil  Fromm  {Ber.,  1908, 
41,  3644 — 3661). — Whilst  two  isomeric  forms  of  trithioaldehydes  are 
known  in  accordance  with  stereochemical  views,  attempts  to  obtain 
stereoisomerides  of  trithioketones,  derived  from  ketones  of  the  type 
K'CO'R',  have  hitherto  been  unsuccessful  (compare  Fromm  and 
Baumann,  Abstr.,  1895,  i,  362  ;  Fromm  and  Ziersch,  Abstr.,  1906,  i, 
930  ;  Fromm  and  Holler,  Abstr.,  1907,  i,  710). 

[With  W.  Lambri^cht.] — The  authors  have  now  succeeded  in 
obtaining  two  stereoisomeric,  half-sulphurised  thioketones  by  the 
action  of  ammonia  and  hydrogen  sulphide  on  an  alcoholic  solution  of 
benzylideneacetophenone.  The  one  or  the  other  isomeride  is  obtained 
according  as  the  ammonia  or  the  hydrogen  sulphide  is  introduced  first 
into  the  alcoholic  solution.  If  the  solution  is  saturated  with  hydrogen 
sulphide,  cooled  to  0°,  treated  with  a  large  excess  of  ammonia,  and 
left  overnight,  a  quantitative  yield  of  ft-duplobenzylideneacetophenone 
sulphide  [monothioduplobenzylideneacetop/ienone],  C^qH^^O^,  m.p.  181°,  is 
obtained  as  an  amorphous,  white  powder.     The  a-isomeride,  m.  p.  96°, 
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is  obtained  when  an  alcoholic  solution  of  benzylideneacetophenone  is 
saturated  with  ammonia,  cooled,  and  treated  with  hydrogen  sulphide. 
The  two  substances  show  the  same  reactions.  For  example,  dry 
distillation  causes  the  formation  of  benzylideneacetophenone  and 
unexamined  products  containing  sulphur ;  reduction  by  zinc  dust  and 
glacial  acetic  acid  yields  benzylacetophenone,  whilst  'the  action  of 
phenylhydrazine  in  boiling  glacial  acetic  acid  results  in  the  formation 
of  hydrogen  sulphide  and  triphenylpyrazoline.  These  reactions,  which 
show  that  the  skeleton  of  benzylidenf  acetophenone  is  still  existent  in 
the  two  isomerides,  are  in  harmony  with  the  formula 

CHPh:CH-CPh<^>CPh-CH:CHPh. 

It  is  a  matter  of  doubt  whether  the  stereoisomerism  is  connected  with 
the  ethylenic  linkings  or  is  conditioned  by  the  disposition  of  the 
groups  about  the  plane  of  the  hetprocyclic  ring.  Since,  however,  the 
more  fusible  a-duplobenzylideneacetophonone  sulphide  is  transformed 
into  the  /?  isomeride  by  the  rapid  evaporation  of  its  solution  in 
chloroform  containing  iodine,  the  latter  view  is  the  more  favoured, 
the  a-isomeride  having  the  cis-configuration. 

If  a  chloroform  solution  of  either  isomeride  is  treated  with  bromine 
in  chloroform,  and  alcohol  is  then  added,  sulphur  is  eliminated,  the 
solution  becomes  decolorise^,  and  Rape  and  Schneider's  y8-bromo-a>- 
benzylacetophenone  (Abstr.,  1895,  i,  361)  is  precipitated.  In  the 
absence  of  the  alcohol,  decolorisation  occurs  more  slowly,  hydrogen 
bromide  is  evolved,  and  a  tribromide,  C^QtfgjOBrgS,  m.  p.  147°,  is 
obtained.  The  a-  or  the  /5-isomeride  with  exce&s  of  iodine  in 
chloroform  yields  a  substance,  C3QH28O3S,  m.  p.  191°. 

When  chloroform  solutions  of  the  a-  and  )8-isomerides  are  oxidised 
by  potassium  permanganate  and  dilute  sulphuric  acid,  stereoisomeric 
oxidation  products  are  obtained.  This  result  is  noteworthy,  since 
stereoisomeric  trithioaldehydes  yield  the  same  oxidation  product.  The 
substance,  CgoHggO^S,  m.  p.  216°,  obtained  by  the  oxidation  of 
^-duplobenzylideneacetophenone  sulphide,  forms  small,  white  prisms, 
whilst  the  oxidation  product  of  the  a-isomeride,  m.  p.  198°,  crystallises 
in  needles  and  is  transformed  by  iodine  into  its  isomeride.  Little 
has  been  settled  regarding  the  constitution  of  these  oxidation 
products  ;  they  are  stable  to  phenylhydrazine,  or  benzoyl  chloride  and 
sodium  hydroxide,  or  hydrogen  chloride  in  cold  glacial  acetic  acid. 
They  yield  benzylideneacetophenone  by  treatment  with  hot  acetic 
anhydride  and  sodium  acetate.     The  formula 

0H-CHPh-CH2-CPh<^^i>CPh-CH:CHPh 

is  proposed,  but  is  contrary  to  the  fact  that  the  oxidation  products 
cannot  be  acetylated  or  benzoylated. 
JJuplobenzylidenethiuacetophenone, 

CHPh:CH-CPh<g>CPh-CH:CHPh, 

m.  p.  191°,  is  obtained  in  a  bad  yield  when  hydrogen  chloride, 
followed  by  an  excess  of  hydrogen  sulphide,  is  led  into  an  alcoholic 
solution    of    benzylideneacetophenone    at    0° ;    it    is    decomposed    by 
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phenylhydrazine,  yieldiug  hydrogen  sulphide  and  a  substance  which  is 
probably  triphenylpyrazoline. 

[With  James  L.  McKee.] — With  the  hope  of  preparing  another 
compound  possessing  the  peculiar  additive  properties  of  duplobenzyl- 
idenethioacetone  (Fromm  and  Holler,  loc.  cit.)y  the  authors  have 
examined  the  reaction  between  dibenzylideneacetone  and  hydrogen 
sulphide  in  acid  and  in  ammoniacal  solution.  Complex  compounds 
are  obtained  which  do  not  show  any  marked  additive  powers,  and 
for  which  constitutional  formulae  are  suggested. 

DuplodibenzT/Hdeneacetoneoxytriamine,  Cg^Hg^ONg,  decomposing  at 
97°,  is  an  amorphous,  yellowish-brown  substance  obtained  by  the  action 
of  ammonia  on  an  alcoholic  suspension  of  dibenzylideneacetone.  It 
readily  loses  ammonia  when  its  ethereal  solution  is  treated  with 
hydrogen  chloride,  whereby  the  hydrochloride,  Cg^HggONg'^BL^^j 
decomp.  185°,  is  precipitated,  from  which  ammonium  hydroxide 
liberates  duplodihenzylideneacetoneoxy  diamine,  Og^Hg^ONg,  which 
decomposes  at  137°.  When  an  alcoholic  suspension  of  dibenzylidene- 
acetone is  treated  with  ammonia,  cooled,  and  then  treated  with 
hydrogen  sulphide,  a  yellowish -white  precipitate  of  duplodibenzylidene- 
thioacetonediamine,  C^^H.^^'N 2^2*  ^^  obtained,  which  readily  loses 
hydrogen  sulphide  and  takes  up  water,  yielding  duplodibenzylidene- 
oxythioacetonediamine,  Cg^Hg^ONgS,  which  decomposes  at  103 — 119°, 
and  is  best  purified  through  the  hydrochloride,  C34H3^0N2S,2HC1. 
Duplodibenzylideneacetoneoxytrisulphide,  Cg^HggOSg,  m.  p.  110 — 127° 
(decomp.),  is  obtained  by  saturating  an  alcoholic  suspension  of 
dibenzylideneacetone  with  hydrogen  sulphide,  adding  a  slight  excess 
of  alcoholic  ammonia,  and  again  passing  an  excess  of  hydrogen 
sulphide.  If  the  solution  is  saturated  with  ammonia  and  submitted 
to  the  prolonged  action  of  hydrogen  sulphide,  duplodibenzylideneacetone- 
pentasulphide,  C34H32S5,  m.  p.  201°,  is  obtained,  which  crystallises  in 
colourless  needles,  and  is  oxidised  by  potassium  permanganate  and 
sulphuric  acid  in  the  presence  of  a  little  benzene  to  duplodibenzylidene- 
acetoneheptaoxytetrasulphide,  Cg^Hg^Op^S^,  decomp.  160 — 161°,  and 
duplodibenzylideneacetoneh'ixaoxytetrasulphide,  Cg^Hg^OgS^,  decomp. 
130°. 

The  action  of  hydrogen  chloride,  followed  by  hydrogen  sulphide, 
on  an  alcoholic  suspension  of  dibenzylideneacetone  yields  a  substance, 
2Ci.7Hj^O,3H2S,  decomp.  150°,  or  triplodibsnzylideneacetonetetrasulphide, 
Cg^H^oS,,  m.  p.  99—100°. 

Speranski's  thiomenthene,  C^oHg^S,  m.  p.  50°  (Abstr.,  1907,  i, 
627),  is  precipitated  when  hydrogen  sulphide  is  parsed  into  a 
10%  alcoholic  solution  of  menthone  saturated  with  hydrogen  chloride. 

as. 


Study  of  the  Benzoin  Condensation.  Thor  Ekecrantz  and 
Alfr.  Ahlqvist  (Arkiv.  Kern.  Min.  Geol ,  1908,  3,  No.  13,  1—26). 
— The  benzoin  condensation  is  not  general  with  aromatic  aldehydes, 
the  possibility  of  the  reaction  depending  on  the  nature  of  the 
substituent   groups  present.     The   presence  of    amino-,   hydroxy-,  or 
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nitro-groups,  or  of  large  side-chains,  in  the  aldehyde  molecule  hinders 
the  reaction,  whilst  the  presence  of  the  substituent  group  in  the 
meta-position  is  most  favourable  to  the  condensation.  With 
aldehydes  containing  alkyl-  or  alkyloxy-gioups,  the  reaction,  in  general, 
soon  results  in  an  equilibrium  between  condensation  product  and 
unchanged  aldehyde.  As  a  secondary  reaction,  occurs  the  formation 
of  the  acid  corresponding  with  the  aldehyde.  With  nitro-substituted 
benzaldehydes,  large  quantities  of  the  acids  are  formed  instead  of 
benzoin,  and  in  the  case  of  m-  and  jo-nitrobenzaldehydes  the  ethyl 
esters  of  the  acids  are  also  formed.  With  volatile  acids,  the 
corresponding  cyanohydrins  are  often  formed.  Since,  in  the  authors' 
condensation  experiments,  the  alcohol  corresponding  with  the 
aldehyde,  and  formed  by  the  simultaneous  oxidation  and  reduction  of 
the  aldehyde,  was  in  no  case  detected,  it  is  assumed  that  this  alcohol 
takes  part  in  various  reactions,  resulting  in  the  formation  of  resin, 
which  always  arises  in  smaller  or  larger  amount  in  the  reaction 
between  potassium  cyanide  and  substituted  aromatic  aldehydes. 
Without  invalidating  JBredig  and  Stern's  hypothesis  that  the  benzoin 
condensation  is  due  to  catalysis  by  cyanogen  ions  (Zeitsch. 
Mektrochem.,  1904,  10,  582 — 587),  the  explanation  of  the  varying 
behaviour  of  aromatic  aldehydes  when  treated  with  potassium 
cyanide  may  be  found  in  the  acid  character  of  the  aldehydes  (compare 
Euler,  Abstr.,  1906,  i,  140).  In  the  case  of  all  aldehydes  with 
which  the  degree  of  dissociation  is  greater  than  with  hydrogen 
cyanide,  for  example,  the  nitrobenzaldehydes,  aldehyde  salt  will  be 
obtained  in  relatively  large  quantity,  hydrogen  cyanide,  which  is  only 
slightly  dissociated,  being  formed  at  the  same  time.  Since  potassium 
cyanide  in  aqueous  solution  is  not  only  electrolytically  dissociated, 
but  also  hydrolysed,  according  to  the  equation  :  KCN  +  HgO  =  KHO  + 
HON,  the  formation  of  the  acid  corresponding  with  the  aldehyde  may 
be  simply  explained  as  follows:  (1)  under  the  influence  of  dilute 
alkali  a  hydrogen  atom  migrates  from  one  aldehyde  molecule  to 
another,  giving,  for  example,  C«H4Br-CH(0H)-  and  0(5H4Br-CO-  ;  (2) 
these  residues  take  up  respectively  the  hydrogen  and  hydroxyl  formed  by 
hydrolysis,  giving  CgH^Br-CHg-OH  and  CgH^Br-COgH.  When  these 
acids  are  formed  in  large  quantities,  they  give  rise  to  their  strongly 
dissociated  potassium  salts,  which  cause  a  diminution  of  the  cyanogen 
ions  and  so  prevent  the  benzoin  condensation  from  taking  place. 
The  condensation  can  therefore  only  occur  with  aldehydes  which 
only  exhibit  a  slight  tendency  to  form  salts,  such  as  benzaldehyde 
and  its  alkyl  and  alkyloxy-derivatives  and  halogen  derivatives  of 
benzaldehyde  and  furfuraldehyde.  In  cases  where  the  substituent 
group  does  not  alter  appreciably  the  degree  of  dissociation  of  the 
aldehyde,  the  condensation  is  considerably  retarded  by  the  presence 
of  a  side-chain. 

In  their  experiments  on  the  benzoin  reaction,  the  authors  dissolved 
10 — 20  grams  of  aldehyde  in  four  times  the  quantity  of  66%  alcohol 
and  heated  the  mixture,  together  with  an  amount  of  potassium 
cyanide  equal  to  10 — 15%  of  that  of  the  aldehyde,  either  (1)  in  a 
reflux  apparatus  on  the  water-bath  for  one  hour,  or  (2)  in  a  sealed 
tube  at  60°. 
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With  benzaldehyde,  benzoin,  benzoic  acid,  and  mandelonitrile 
were  formed. 

Of  the  three  tolualdehydes,  the  para- compound  is  the  slowest  to 
react  and  the  meta-compound  the  most  ready.  From  ;>tolualdeliyde, 
;;-toluic  acid  is  obtained  along  with  the  p-toluoin.  o-Toluoin,  O^^^f)^, 
crystallises  from  aqueous  alcohol  in  silky  needles,  m.  p.  79°. 
m-Toluoin  could  only  be  obtained  as  a  syrup,  oxidation  of  which  with 
chromic  oxide  in  acetic  acid  gave  m-tolil, 

CeH^Me-CO-CO-CgH^Me, 
which  crystallises  from  alcohol  in  yellow  needles,  m.  p.  103° 

Cuminaldehyde  yields  cuminoin  and  cuminic  acid.  With  salicylic 
aldehyde,  no  benzoin  condensation  occurs,  the  aldehyde  undergoing 
profound  decomposition  with  formation  of  resin  (compare  Zincke, 
Annalen,  1883,  216,  316).  ^-Hydroxy benzaldehyde  and  vanillin 
remain  almost  entirely  unchanged,  whilst  anisaldehyde  yields  anisoin 
and  anisic  acid.  Experiments  made  with  3-methoxy-4-benzyloxy- 
benzaldehyde  in  order  to  ascertain  the  influence  of  side-chains  on 
the  reaction,  showed  that  this  compound  yields  no  benzoin. 

Benzanisom,  OH'CHPh'CO'CgH^'OMe,  which  was  prepared  by 
the  action  of  potassium  cyanide  on  a  mixture  of  benzaldehyde  and 
anisaldehyde  in  80%  alcohol,  and  is  analogous  to  Fischer's  benzo- 
furoin  (Abstr.,  1880,  798),  crystallises  from  aqueous  alcohol  in 
colourless  needles,  m.  p.  105 — 106°,  and  dissolves  in  most  organic 
solvents. 

Cuminanisoin,  CgH4Pr^*CH(OH)*CO'CQH4'OMe,  separates  from 
aqueous  alcohol  in  crystals,  m.  p.  81 — 82°,  and  is  readily  soluble  in 
the  ordinary  organic  solvents. 

m-Chlorobenzaldehyde  yields  small  quantities  of  m-dichlorobenzoin, 
together  with  m-chlorobenzoic  acid. 

m-Bromobenzaldehyde  yields  m-bromobenzaldehyde  cyanohydrin, 
m-bromobenzoic  acid,  and  m-dibromobenzoin, 

CeH4Br-CH(0H)-C0-CgH,Br, 
which  crystallises  from  aqueous  alcohol  in  pale  yellow  needles,  m.  p. 
123 — 124°,  and  dissolves  readily  in  the  ordinary  organic  solvents. 

From  m-aminoboLzaldehyde,  no  definite  product  could  be  obtained. 

T.  H.  P. 

Preparation  of  Derivatives  of  Benzanthrone.  Badische 
Anilin-  &  Soda-Fai3RIK  (D.K.-P.  200335).— The  alkyl  derivatives  of 
anthraquinone  and  a-aminoanthraquinone  can  be  employed  in  the 
production  of  derivatives  of  benzanthrone  (compare  Abstr.,  1907,  i, 
324,  943).  /3-Methyl^thranol,  produced  by  the  reduction  of  /8-methyl- 
anthraquinone  with  tin  and  hydrochloric  acid,  when  heated  at 
140 — 150°  with  glycerol  and  concentrated  sulphuric  acid  gives  rise  to 
methylbenzanthrone,  yellow  needles,  m.  p.  199°. 

Dimethylbenzanthronef  yellow  needles,  m.  p.  165°,  is  similarly  ob- 
tained from  1  :  3dimethylanthraquinone  (m.  p.  159 — 163°),  the  latter 
being  first  converted  into  the  corresponding  oxanthranol.     G.  T.  M. 

Constitution  and  Colour.  II.  Fkieduich  Kehumann  {Ber.^  1908, 
41,  3396.  Compare  this  vol.,  i,  699).  — A  criticism  of  K.  H.  Meyer's 
views  on  the  halochromism  of  quinones  (this  vol.,  i,  731).        J.  J.  S. 
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Preparation  of  Chloroacylaminoanthraquinones.  Badische 
ANILIN-&  Soda-Fabrik  (D.R.-P.  199758). — The  aminoanthraquinones 
when  chlorinated  or  brominated  give  rise  to  polyhalogenated  deriv- 
atives, but  when  chlorine  or  chlorine  evolving  agents  react  with  the 
acylaminoanthraquinones,  the  monochloro-derivatives  are  produced 
containing  the  halogen  in  the  ortho-  or  para- position  with  regard  to  the 
amino-group. 

4:-Chloroacetyl-\-aminoanthraquinone,yel\ow  crystals,  m.  p.  203 — 204^, 
obtained  by  passing  chlorine  into  a  glacial  acetic  acid  solution  of 
acetyl-1-aminoanthraquinone  and  sodium  acetate  at  80°,  gives,  on 
hydrolysis  with  sulphuric  acid,  A-chloro-l-aminoanthraquinone,  red 
needles,  m.  p.  179 — 1 80°.  4 :  S-Bichloro-l ;  5-diacetyldiaminoanthraguinone, 
brown  crystals,  m.  p.  above  300°,  and  4 : 8-dichloro-l  :  5-dianiino- 
anthraquinone,  red  needles  with  green  reflex,  were  similarly  obtained. 

1  :5-Anthraquinonyldiurethane,'from  1  : 5-anthraquinone  and  ethyl 
chlorocarbonate,  when  chlorinated  in  glacial  acetic  acid  gives  rise  to 
4  :  S-dichloro-l  :  5 -anthraquinonylur ethane,  brown  crystals.  The  prepar- 
ation of  \-chlo7'o-2-acetylaTfninoanthraquinone,  yellow  leaflets  or  needles, 
m.  p.  240 — 241°,  l-chloro-2-aminoanthraquinone,  reddish-brown  crystals, 
m.  p.  234 — 236°,  and  l-chloro-2-anthraquinonylurethane,  yellow  leaflets 
m.  p.  189 — 191°  is  carried  out  in  a  similar  manner.  G.  T.  M. 

Priedel  and  Crafts'  Reaction.  Gustav  Heller  and  Kurt 
ScHULKE  {Beo\,  1908,  41,  3627— 3638).— The  authors  find  that  in 
the  condensation  of  pbthalic  anhydride  and  benzene  in  presence  of 
aluminium  chloride,  a  reaction  previously  studied  by  Heller  (Zeitsch. 
angew.  Chem.,  1906,  19,  669),  exactly  1  mol.  of  aluminium  chloride, 
AlgClg,  is  required  for  the  condensation  of  1  mol.  of  phthalic  anhydride, 
and  suggest  that  an  intermediate  compound  is  formed,  thus  :  CgH^Og-H 
A1,C],  +  0,H„  -^  C3H,03,A1,C1„,C,H,  -->  G,fifi,-M,C\,  +  HCI. 
This  reaction  has  also  been  extended  to  the  case  of  other  hydro- 
carbons and  some  of  their  derivatives.  From  benzene  and  toluene, 
almost  quantitative  yields  of  o-benzoylbenzoic  and  jo-toluoyl-o-benzoic 
acids  were  obtained.  When  the  latter  is  heated  on  the  water-bath 
with  fuming  sulphuric  acid  (20%  SO3),  ^-methylanthraquinone  is 
obtained  in  almost  colourless  needles  (Limpricht  and  Wiegand,  Abstr., 
1900,  i,  498,  state  that  the  crystals  are  usually  yellow). 

A  97%  yield  of  a-naphthoyl-o-benzoic  acid  is  obtained  from  naphtha- 
lene when  benzene  is  used  as  solvent,  and  the  acid  is  condensed  to 
naphthanthraquinone  by  warming  with  10  parts  of  concentrated 
sulphuric  acid  at  45—50°  (compare  Elbs,  Abstr.,  1886,  1037).  This 
yields  a  monosulphonic  acid  on  treatment  with  fuming  sulphuric  acid 
(20%  SO3).  Anthracylbenzoic  acid  is  formed  from  anthracene,  benzene 
being  used  as  a  solvent,  but  it  could  not  be  isolated  in  the  pure  state. 

'^-Chlorotoluoyl-o-henzoic  acid, 

Cl__  Me_ 

COgH-C^H^-Co/     \    or    C02H-C6H4-CO<(^     ^' 

~~Me  "~C1 

prepared  from  p  chlorotoluene,  crystallises  in  aggregates  of  slender 
needles,  m.  p.  164 — 165°.     When  warmed  with  fuming  sulphuric  acid, 
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it  condenses  to  4:-chloro-l-methylanihraqui7ione,  which  forms  long, 
slender,  yellow  needles,  m.  p.  164°;  on  oxidation  with  permanganate, 
the  acid  yields  ^-chlorocarhoxyhenzoyl-o-henzoic  acid,  C^r^HfjOgCl,  a 
crystalline  powder,  m.  p.  234 — 236°. 

When  4-chloro-l-methylanthraquinone  is  heated  under  pressure  with 
66%  nitric  acid  to  195°,  it  yields  ^'Chloroanthraquino7ie-\-carhoxylic 
acid,  crystallising  in  bundles  of  yellow  needles,  m.  p.  228 — 229°. 

o-Chlorotoluoyl-o-henzoic  acid,  the  exact  constitution  of  which  was 
not  determined,  is  prepared  from  o-chlorotoluene ;  it  forms  crystalline 
aggregates,  m.  p.  182  — 183°,  and  on  warming  with  fuming  sulphuric 
acid  gives  chloromethylanthraquinone  (Me:Cl=l:2  or  2:3),  which 
forms  glistening  needles,  m.  p.  213°.  By  oxidising  o-chlorotoluoyl- 
o-benzoic  acid  with  permanganate,  o-chlorocarhoxybenzoyUo-henzoic 
acid,  C^gHgO^Cl.HgO,  is  produced.  This  forms  long  rhombohedra,  and 
loses  H.p  above  110°,  sinters  at  184°,  and  melts  at  188°. 

When  the  chloromethylanthraquinone  just  described  is  heated 
under  pressure  with  66%  nitric  acid  at  210°,  ^-chloroanthraquinone- 
carhoxylic  acid  (COgH  :  CI  =  1  :  2  or  2  :  3)  is  formed.  This  crystallises  in 
slender,  pale  yellow,  bushy  needles,  m.  p.  280° ;  the  sodium  salt  forms 
almost  colourless  needles.  On  heating  above  its  m.  p.,  the  acid  loses 
carbon  dioxide,  and  2-chloroanthraquinone  is  left.  J.  C.  C. 

The  Colour  and  AflOinity  for  Mordants  of  Anthraquinone 
Derivatives.  Gustav  Heller  {Ber.,  1908,  41,  3639—3640).— 
/yChloroanthraquinonecarboxylic  acid  and  4-chloroanthraquinone-l- 
carboxylic  acid  (preceding  abstract),  like  the  other  simple  derivatives 
of  anthraquinone,  are  pale  yellow.  The  alkaline  solutions,  however 
are  almost  colourless,  and  the  sodium  salts  are  even  paler  than  the 
acids.  The  substances  have  no  aflfinity  for  mordants,  and  it  may 
generally  be  stated  that  the  afl&nity  for  mordants  of  anthraquinone 
derivatives  is  proportional  to  the  intensity  of  colour  of  the  isodiuiu 
salts.  J.  C.  C. 

Phenanthrene  Series.  XXIV.  Morpholquinone  from 
Phenanthrene.  Julius  Schmidt* and  Julius  Soll  (^er.,  1908,  41, 
3696—3703). — Morpholquinone,  3  :  4-dihydroxyphenanthraquinone, 
may  be  obtained  from  3-hydroxyphenanthraquinone  (Werner,  Abstr., 
1902,  i,  440)  by  the  following  stages  :  nitration,  reduction,  diazotisa- 
tion,  and  boiling  with  water.  A  modification  of  Werner's  method  of 
diazotising  3-aminophenanthraquinone  is  described.  Nitric  acid  reacts 
with  3-hydroxyphenanthraquinone,  yielding  a  mixture  of  the  isomeric 
2-  and  4-nitro-derivatwes,  both  of  which  dissolve  readily  in  sodium 
carbonate  solution.  One  of  these  crystallises  from  glacial  acetic  acid 
in  yellow  needles,  and  is  identical  with  Werner's  product.  It  has 
been  found  possible  to  obtain  a  c^im^ro-derivative  by  the  action  of 
nitric  acid  on  3-hydroxyphenanthraquinone.  It  crystallises  in  yellow 
needles,  m.  p.  227 — 228°,  and  reacts  with  o-phenylenediamine,  yielding 
a  pheimnthraphenazine,  m.  p.  249°.  The  morpholquinone  is  obtained, 
together  with  other  products,  when  the  mixture  of  mononitro- 
derivatives  is  reduced  with  tin  and  hydrochloric  acid,  the  resulting 
mixture  of  amino-compounds  diazotised,  and  the  diazo-solution  boiled. 
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Morpholquinone  can  also  be  prepared  from  the  mother  liquors  from 
3-nitrophenanthraquinone,  obtained  when  9  :  10-diaminophenanthreneis 
treated  with  acetic  anhydride  and  nitric  acid  (see  following  abstract). 
The  mother  liquor  is  evaporated,  reduced  and  diazotised,  and  the 
resulting  diazo-solution  boiled.  J.  J.  S. 

Phenanthrene  Series.  XXIII.  3-Nitrophenanthraquinone 
and  its  Derivatives.  Julius  Schmidt  and  Julius  Soll  (Ber.,  1908, 
41,  3679—3695.  Compare  Werner,  Abstr.,  1904,  i,  863;  Schmidt 
and  Kampf,  Abstr.,  1902,  i,  757,  797). — Starting  with  3-nitro- 
phenanthraquinone, it  has  been  found  possible  to  prepare  morphol- 
quinone (compare  preceding  abstract).  A  convenient  method  for  the 
preparation  of  the  3-nitro-derivative  has  been  worked  out,  and 
numerous  derivatives  have  been  prepared. 

In  the  case  of  3-nitrophenanthraquinonedioxime,  it  has  been  found 
that  the  replacement  of  the  hydrogen  atoms  of  the  oximino-groups  by 
methyl  or  acetyl  produces  a  weakening  in  colour  (Abstr.,  1907,  i,  630, 
1054),  and  the  same  change  is  observed  during  anhydride  formation 
(this  vol.,  i,  16). 

A  modification  of  Pschorr's  method  (Abstr.,  1902,  i,  672)  for  the 
preparation  of  9  :  10-diaminophenanthrene  hydrochloride  is  described. 
This  salt  is  best  nitrated  by  first  acetylating  by  boiling  with  a  mixture 
of  acetic  anhydride,  acetic  acid,  and  the  theoretical  amount  of  sodium 
acetate,  and  then  stirring  and  heating  with  concentrated  nitric  acid 
in  the  presence  of  acetic  acid,  acetic  anhydride,  and  a  small  amount 
(1  gram)  of  copper.  The  yield  of  pure  3-nitrophenanthraquinone  is 
only  some  20%  of  the  theoretical. 

rrNHr   ^^' 

obtained  by  shaking  3-nitrophenanthraquinone  with  alcoholic 
ammonia  for  five  hours,  crystallises  from  benzene  in  green  prisms 
with  a  brassy  lustre,  and  decomposes  at  203°.  Its  benzene  solution 
with  hydrogen  chloride  yields  a  red  hydrochloride.  When  boiled  with 
acetic  acid,  it  is  converted  back  into  the  quinone. 

d-Nitrophenanthraquinone  semicarhazone,  G^^^^O^^,  is  extremely 
unstable,  and  has  m.  p.  254°  (decomp.).  The  dioxime,  C^4Hg04N3, 
crystallises  from  alcohol  in  yellowish-red  needles,  m.  p.  200°  (decomp.). 
In  the  preparation  of  oximes  of  nitro-derivatives,  it  has  been  found 
advisable  to  use  granular  wither! te  to  neutralise  the  liberated  hydrogen 
chloride. 

The  diacetyl  derivative  of  the  dioxime,  CjgHjgOgNg,  crystallises  from 
benzene  in  pale  yellow  plates,  m.  p.  183°  (decomp.).     The  anhydride 

NO  'C  H  'CIN 
of    the    dioxime,     ^-nitrophenanthrafurazan^  ^  A^tt^  A'xt^^*     ^^ 

Cgll^'L.JN 

obtained  when  the  dioxime  is  shaken  with  benzoyl  chloride  and 
sodium  hydroxide  solution.  It  crystallises  from  alcohol  in  yellow 
needles,  m.  p.  230 — 231°. 

The  dimethyl  ether  of  the  dioxime,  Oi(jHj402N2,  obtained  by  the 
action  of  methyl  sulphate  and  concentrated  sodium  hydroxide  solution 
on  a  benzene  solution  of  the  oxime,  crystallises  from  alcohol  in  pale 
yellow  needles,  m.  p.  190 — 192°. 
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When  reduced  with  an  alcoholic  solution  of  stannous  chloride,  the 
dioxime  yields  3:9:  10-triaminophenanthrene, 

which  is  transformed   into  a  hexa-acetyl  derivative,  CgeHg^OgNg,  m.  p. 
307°,  when  heated  with  acetic  anhydride  and  sodium  acetate. 

Warm    10%    potassium    hydroxide    solution    reacts    with    3-nitro- 
phenanthraquinone,  yielding  ^-nitrodiphenyleneglycollic  acid^ 


CgH^ 


NO.-C.H. 


m.  p.  239—240°,  and  d-nitrojluorenone,        ^   i  ^^>C0,  which  crystal- 

Uses  from  alcohol  in  yellowish-brown  needles,  m.  p.  209 — 210°.     The 

NO.  'C  H 
oxime,        ^   •  ^^^CIN'OH,  also  forms  yellowish-brown  needles,  m.  p. 

240°. 

Phosphorus  pentachloride  reacts  with  3-nitrophenanthraquinone, 
yielding  equal  quantities  of  9  :  9-dichloro-3-nitro- amd  10  :  10-dichloro- 

3-idtro-phenanthro7ies,  N02'CgH3<^p9^_£]!>CCl2  and 

which  can  be  separated  by  means  of  benzene  ;  the  a-compound  separates 
in'pale  yellow  plates,  m.  p.  191 — 193°.  The  isomeric  ^-compound  has 
m.  p.  143 — 145°.  When  reduced  with  tin  and  hydrochloric  acid,  these 
two    compounds     yield     the    corresponding    chloroaminohydi^oxyphen- 

cmthrenes,    NH2-C6H3<^«^^>CC1    and   ^B.^'0^U^<^^l^Q-01tl, 

which  have  been  isolated  in  the  form  of  their  hydrochlorides.  All 
attempts  to  nitrate  these  chlorohydroxy-compounds  proved  unsuc- 
cessful. 

3-Aminophenanthraquinone  (Werner,  Abstr.,  1902,  i,  441)  yields 
a  monoxime,  C^JI-^^qO^'N^,  which  crystallises  in  small,  reddish-brown 
prisms,  m.  p.  247°  (decomp.). 

Attempts  to  obtain  nitro-derivatives  of  the  amine  proved  unsuccess- 
ful. With  a  mixture  of  acetic  acid,  acetic  anhydride,  and  nitric  acid, 
the  base  yields  'd-aminodinUrodiphenic  acid,  Cj^HyOgNg,  which  crystal- 
lises from  water  in  colourless  plates,  m.  p.  200 — 201°  (decomp.). 

J.  J.  S. 

Terpenes  and  ethereal  Oils.  XCVII.  Synthesis  of 
Penchene,  jS-Finene,  Camphene,  and  Camphor  from  Nopinone. 
Otto  Wallacu  {Aitnaleit,  1908,  363,  1—19.  Compare  this  vol., 
i^  813). — A  previous  attempt  to  prepare  /8-pinene  from  nopinone  led 
to  the  synthesis  of  a  hydrocarbon  isomeric  with  the  desired  product 
(Abstr.,  1907,  i,  1058).  Further  experiments,  however,  have  now 
resulted,  not  only  in  the  synthesis  of  y8-pinene,  but  also  in  the  discovery 
of  a  remarkable  intramolecular  transformation.  The  interaction  of 
nopinone,  ethyl  bromoacetate,  and  zinc  leads  to  the  formation  of  a 
hydroxy-ester  (1).     This  was  heated  directly  with  potassium  hydrogen 

VOL.  xciv.  i.  3  ^ 
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sulphate,  and  the  resulting  unsaturated  ester  hydrolysed.  The  terpene, 
obtained  on  distillation  of  the  unsaturated  acid,  is  now  found  to  be 
identical  with  Z<i-fenchene  (Y),  which  is  obtained  together  with 
Z^fenchene  from  ^fenchone  in  the  same  manner  as  Dd-  and 
i>/-fenchenes  are  formed  from  o^-fenchone  (Abstr  ,  1899,  i,  65;  this 
vol.,  i,  809). 


OH  CH.-CO^Et 
H 


H, 


H. 


H. 


OH  CH^-CO^H 


H 


CHj 

II 


/I 


H. 


,H 


H 

(I.) 


CMe2  Tj- 

H 

(II.) 


H  I       ^^^^'^Ir 


H 

(III.) 


H. 


H 


OH  CH^-OH 

I        CMeo 

H 

(IV.) 


H 


H 


H. 


H. 


VCH, 


H  I      ^""Sh. 


H 

(V.) 


Zo^-Fenchene,  on  oxidation,  yields  hydroxyfenchenic  acid,  m.  p.  154°, 
and  on  hydration  isofenchyl  alcohol  (Abstr.,  1907,  i,  1058),  m.  p. 
62 — 63",  b.  p.  202 — 204°,  which  on  oxidation  is  converted  into  iso- 
fenchone  (compare  this  vol.,  i,  809).  tsoFenchocamphoric  acid,  m.  p. 
158—159°,  has  [al^  +12°. 

On  repeating  the  synthesis  from  nopinone,  there  was  obtained 
Z^-fenchene,  which  resembles  the  Xc^-isomeride  and  on  hydration  forms 
25ofenchyl  alcohol,  but  on  oxidation  yields  hydroxyfenchenic  acid, 
m.  p.  135 — 136°.  It  is  found  that  the  nature  of  the  end-product 
depends  on  the  manner  in  which  water  is  split  off  from  ethyl  nopinol- 
acetate  (I).  If  the  dehydrating  agent  employed  is  acetic  anhydride, 
the  end-product  is  a  mixture  of  fenchene  and  ^-pineue,  the  latter  being 
obtained  in  greatest  amount  if  the  ester  is  hydrolysed  before  the 
dehydration. 

Nopinolacetic  acid  (II),  formed  by  hydrolysis  of  its  ebter  by  means 
of  alkalis,  crystallises  from  light  petroleum  in  prisms,  m.  p.  83 — 85°, 
and  is  stable  towards  lead  dioxide,  but  is  readily  attacked  by  boiling 
dilute  sulphuric  acid,  yielding  isofenchyl  alcohol  and  an  acid  substance. 
When  heated  with  potassium  hydrogen  hulphate,  nopinolacetic  acid 
is  converted  into  an  isomeric  acid^  m.  p.  85 — 86°,  and  a  volatile  acid, 
m.  p.  174 — 175°,  which  may  be  homodihydrocumic  acid.  The  action 
of  acetic  anhydride  on  nopinolacetic  acid  leads  to  the  formation  of 
two  unsaturated  acids,  one  of  which  loses  carbon  dioxide  during  the 
reaction  and  forms  /-/^-pincne  (III),  b.  p.  163—164°,  D22  0-8660— 
0  8075,  /<i;  1-4724— 1-4749,  u   -22^5'  to   -  22°  20' ;  this  on  oxidation 
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with  periiiaijganate  forms  nopic  acid  identical  with  that  obtained  from 
natural  )8-pinene.  The  second  acid  is  more  stable,  and  decomposes  only 
on  distillation,  yielding  fenchene. 

A  sparingly  soluble  yhjcol  (IV),  crystallising  in  leaflets,  m.  p. 
75 — 77°  (compare  Wagner,  Abstr.,  1894,  i,  610),  is  obtained  together 
with  nopic  acid  by  careful  oxidation  of  the  synthetical,  as  also  of  the 
natural,  ^-pinene.  When  heated  with  dilute  acids,  it  yields  an 
aldehyde,  which  has  an  odour  of  cuminol,  forms  a  semicarbazone,  and 
reduces  silver  solutions  with  formation  of  a  silver  mirror.  When 
heated  at  60°  with  glacial  acetic-sulphuric  acid,  y8-pinene  yields 
terpinene,  b.  p.  175 — 180°,  and  small  amounts  of  ?sofenchyl  acetate, 
which  suggests  the  presence  of  traces  of  fenchene  in  the  synthetical 
pinene. 

The  action  of  hydrogen  chloride  on  synthetical  ;8-pinene  in  cooled 
ghicial  acetic  acid,  or  anhydrous  ethereal  solution,  leads  to  the  formation 
of  bornyl  chloride,  ra.  p.  117—120°,  [a]^  -  22*75°,  and  dipentene 
dihydrcchloride,  m.  p.  49 — 50°. 

Camphene,  formed  from  the  synthetical  ^bornyl  chloride  by  the 
action  of  sodium  acetate  and  glacial  acetic  acid  at  190 — 200°,  is 
converted  by  way  of  its  acetate  into  isoborneol,  which  on  oxidation 
with  chromic  acid  yields  camphor.  This  series  of  reactions  constitutes 
the  first  synthesis  of  camphor  from  a  compound  (nopinone)  containing 
a  smaller  number  of  carbon  atoms. 

it  is  considered  that  the  first  product  of  the  dehydration  of  nopinol- 
acetic  acid  (II)  is  probably  ^-pinene  (til),  which  undergoes  trans- 
formation into  Z/-fenchene,  this  finally  changing  into  ZcZ-fenchene  (V). 
Such  a  series  of  changes  must  entail  a  considerable  intramolecular 
transformation,  the  mechanism  of  which  remains  to  be  investigated. 

G.  Y. 

[PreparatioD  of  Complex  Anthracene  Derivatives.]  Badischk 
Anilin-  k,  Soda-Fabuik  (D.K.~P.  199756). — ^-Methylanthraquinone, 
when    heated    at    150 — 170°    with   alcoholic    potash,  gives    rise   to  a 

condensation  product,  at  first  pre- 
sent as  a  dihydroanthracene  deriv- 
ative, but  which  on  oxidation  with 
alkali  hypochlorite  or  atmospheric 
oxidation  yields  tlie  annexed  com- 
pound. This  substance  separates 
from  hot  nitrobenzene  in  golden- 
yellow  crystals,  not  melting  below 
360°.  The  oxidation  may  also  be 
effected  by  adding  sodium  nitrate  to  the  alcoholic  potash  ;  the  reaction 
then  takes  place  at  140  —  150°. 

The  halogenated  derivatives  of  /3-methylantlira(j[uinone  give 
similar  condensation  products.  G.  T.  M. 

Preparation  of  Oitral  Hydrate.  PiioiutK  Ooulin  (1).  U.-P.  198483). 
— The  dihydrodisuljihonic  derivcitive  of  citial  was  obtained  when  citial 
or  lemon-grass  oil  was  treated  with  a(]ueous  sodium  sulphite,  tiilute 
sulphuric  acid  being   slowly  added  to  neutralise  the  alkali  hydrcxide. 

3  v/  2 
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The  liquid  was  then  cooled  to  0°,  and  treated  with  50%  sulphuric  acid 
or  30%  hydrochloric  acid  to  form  an  additive  compound,  from  which 
citral  hydrate  can  be  regenerated  by  the  action  of  alkali  hydroxides. 

G.  T.  M. 

[Isolation  of  an  Isomeride  of  Citral  Hydrate.]  Pierre  Coulin 
(D.R.-P.  198714.  Compare  preceding  abstract). — The  product 
obtained  by  the  action  of  acids  on  the  labile  dihydrodisulphonic 
derivative  of  citral  consists  of  citral  hydrate,  which  is  not  volatile  in 
steam,  and  an  isomeric  compound,  which  is  readily  volatile  under 
these  conditions.  This  isomeride  of  citral  hydrate  has  the  following 
properties:  b.  p.  93'2— 95-2713  mm.,  D^^  0-964,  n^^  1-44991,  semi- 
carbazone,  m.  p.  172°,  and  thiosemicarbazone,  m.  p.  129°. 

When  condensed  with  acetone  or  methyl  ethyl  ketone  in  the  presence 
of  alkali  hydroxides,  this  isomeride  of  citral  hydrate  gives  rise  to 
condensation  products,  which,  by  heating  with  water  or  a  hydrogen 
sulphite,  or  treatment  with  acid,  yield  perfumes  having  respectively 
the  formulae  Q^^^c^fi^  and  C^4H2402.  G.  T.  M. 

[The  Condensation  of  Ketones  and  Citral  Hydrate.]  Pierre 
Coulin  (D.R.-P.  200654). — The  condensation  of  citral  hydrate  with 
acetone  or  methyl  ethyl  ketone  in  the  presence  of  sodium  peroxide 
or  potassium  iiydroxide  leads  to  the]  production  of  i/^-ionone  hydrate 
and  methyl-(//-ionone  hydrate  respectively.  G.  T.  M. 

Preparation  of  Neutral  Esters  from  Sandal  Wood  Oil. 
Knoll  &  Co.  (D.R.-P.  201369). — Santolyl  swccutw^e  was  prepared  either 
by  mixing  sandal  wood  oil  and  succinyl  chloride  in  the  presence  of 
pyridine,  or  by  heating  the  oil  with  phenyl  succinate  at  200°  in  the 
presence  of  sodium  hydroxide. 

Santolyl  phosphate  is  prepared  from  sandal  wood  oil,  triphenyl  phos- 
phate, and  sodium  hydroxide  at  200°.  The  santolyl  esters  of  other 
poly  basic  acids,  such  as  phthalic,  citric,  and  methylenecitric  acids,  are 
obtained  by  similar  means.  G.  T.  M. 

Identity  of  Ilicyl  Alcohol  and  a-Amyrin.  Emile  J  ungfleisch 
and  Henri  Leroux  {Compt,  rend.,  1908,  147,  862— 864*).— The 
specimen  of  ilicyl  alcohol  obtained  by  Persoune  from  the  bird-lime 
yielded  by  the  common  holly,  to  which  the  formula  C25H^,jO  was 
ascribed  (Abstr.,  1884,  1365),  formed  colourless  needles,  u>.  p.  175°. 
After  several  recrystallisations  from  alcohol,  however,  it  has  m.  p. 
181—181-5°,  [a]o+91-8°  (a-amyrin  has  181—181-5°  and  tt  +  9l-6° 
respectively),  and  the  results  of  its  analysis  agree  closely  with  the 
formula,  C3QH5QO,  of  a-amyrin.  Further,  the  acetate  prepared  either 
from  ilicyl  alcohol  or  from  a  amyrin  has  m.  p.  220°  and  [a]i,  -f  77'9° 
or  -f  77-0°,  whilst  the  benzoEitc  has  m.  p.  192°  and  [a]^  -f93-l°  or 
-f  93-58°,  according  to  the  source  of  preparation. 

The  identity  of  the  two  benzoates  is,  moreover,  rendered  conclusive 

by  the  fact  that  both  are   dimorphous.     The  acetone  solution  deposits 

the  benzoate,  sometimes  separately,  sometimes  simultaneously,   in  the 

form  of  very  long,  silky  needles,  m.  p.  170°  (on  Maquenne  block),  and 

*  ana  J.  Pharm.  Ghim.,  1908,  28,  481— 48G. 
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as  prisms  with  brilliant,  facets,  m.  p.  192'^  (on  Maqiiennei  block).  If 
'^own  with  one  form,  the  solution  deposits  the  whole  crop  in  that  form, 
but  both  can  exist  together  in  solution  for  several  clays.  The  needles, 
if  cooled  after  melting  at  170°,  re-melt  at  192"  (on  Maquenne  block), 
which  is  also  the  m.  p.  of  the  needles  if  previously  heated  at  110°  for 
fifteen  hours.  The  needle  crystals,  if  slowly  heated,  have  m.  p.  192°, 
and  if  melted  at  170°,  resolidify  on  continued  heating  and  again  melt 
at  192°.  Wyrouboff  finds  that  the  prismatic  benzoates  of  the  two 
origins  are  optically  identical.  E.  H. 

Bakankosin.  Emile  Bourquelot  and  Henri  Herissey  (Compt. 
rend.,  1908,  147,  750—752;  J.  Pharm.  Chim.,  1908,  [vi],  28, 
433 — 439)  — Strychnos  Bakanlco,  from  which  the  authors  have  isolated 
(Abstr.,  1907,  i,  33C)  the  glucoside  bakankosin,  has  been  shown  by 
Jumelle  to  be  identical  with  Baillon's  Strychnos  Vacacoua.  The  fruit 
originally  employed  by  the  authors  was  not  ripe ;  they  have  now 
examined  the  seeds  from  the  ripe  plant,  and  find  that  they  also 
contain  the  new  glucoside,  although  in  less  amount  (0*92%  instead  of  the 
3  6%  from  the  unripe  seeds).  One  part  of  anhydrous  bakankosin 
dissolves  in  3164  parts  of  ethyl  acetate  (anhydrous),  55  parts  of  95% 
alcohol,  12  parts  of  water,  or  4  parts  of  methyl  alcohol.  Analysis 
and  a  cryoscopic  determination  of  the  molecular  weight  show  that  the 
glucoside  has  the  formula  CjgHg^OgNjHgO.  Bakankosin  is  not 
racemised  by  baryta,  thus  being  unlike  other  nitrogenous  gluco^ides. 
The  equation  CigHggOgN  +  HgO  =  CgHjgOg  +  C^oHj^OgN  is  provisionally 
proposed  to  represent  the  hydrolysis  effected  by  emulsin. 

Neither  the  shell  of  the  seed  nor  the  pulp  of  the  fruit  contains  any 
glucoside  hydrolysed  by  emulsin.  E.  H. 

Preparation  of  a  Derivative  of  Gallocyanin.  Farbenfabriken 
voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  198508).— m-Chloro-;;- 
nitrosodiethylaniline,  m.p.  76 — 77°,  a  green  base,  dissolves  in  alcohol 
to  a  yellow  solution  ;  its  hydrochloride,  when  condensed  with  gall- 
aminic  acid,  gives  rise  to  a  gallocyanin  derivative  analogous  to 
coelestin-blue,  but  of  a  greener  shade.  G.  T.  M. 

Salts  of  Guanidine,  Dicyanodiamide,  and  Melamine  with 
Acid  Dyes.  Leopold  Radlberger  (Monatsh.,  1908,  29,  937 — 950. 
Compare  Suida,  Abstr,,  1907,  ii,  112). — Guanidine,  dicyanodiamide, 
and  melamine  behave  as  monoacidic  bases  towards  the  following  acid 
dyes  :  crystal-ponceau,  CgoHj^O-NgSg  ;  ponceau  2  G,  Cj^jH^gO^NgSg ; 
chromotrope  2  B,  CjgH^gOgNgJSg  ;  orange  IV,  C^gHj^OgNgiS,  and  orange 
1 1,  CjgHj.^O^NoS.  The  salts  formed  are  analogous  to  ammonium  salts, 
and  are  obtained,  as  a  rule,  in  a  crystalline  form.  The  following  salts 
were  prepared  :  guanidine  with  crystal-ponceau,  C.^oHg^O^NgSgjHgO, 
small,  reddish-brown  needles;  with  ponceau  2G,  G^^Vi2i^7^s^2i  ^®^^ 
powder ;  with  chromotrope  2/?,  C\gH2208^8^2'  small,  short,  brown 
needles;  with  orange  II,  Ci^Hj^^O^N-S,  yellowish-orange  leaflets  ;  with 
orange    lY,    C^gHgoOgNgS,  yellow,  monoclinic  leaflets. 

Dicyanodiamide  with  crystal-ponceau,  C24H2207NjqS2,2H20,  small, 
brownish-red  needles ;  with  ponceau  2G,  CjoHgoO^^ioSg,  red  powder  ; 
with  chromotrope  2/?,  CgoHgQOgNjQS^,  brown    powder  ;    with  orange 
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IT,  CjjjH^^O^NpS,  orange,  irregular  leaflets  ;  with  orange  TY, 
CgoHjgOyN^S,  orange-yellow  prisms. 

Alelamine    with    crystal-ponceau,    C^^^H.^pP^Nj^S.^,    red,    crystalline 
powder  ;  with  orange  IT,  Cj^^H^j^O^NgS,  small,  pale  yellow  crystals. 

W.  H.  G. 

Carboxonium  Dyes.  I.  The  Chromogen  of  Fluorescein  and 
the  Simplest  Rosamine.  Friedrich  Kehrmann  and  0.  Dengler  {Ber., 
1908,  41,  3440— 3447).— Following  Mohlau  and  Koch  (Abstr.,  1895, 
p  i,  46),  the  authors  give  the  name   "  fluorone "  to 

\/\         the  annexed  group,  but  prefer  the  ortho-quinonoid 
II  I         I         structure  depicted  in  the  annexed  formulae. 

\/\,r\/  \/ %n  When  m-acetylaminophenol  and  benzotrichloride 
are  heated  at  150 — 160°  in  the  presence  of  nitro- 
benzene, several  substances  are  obtained,  from  which,  after  somewhat 
complicated  treatment,  two  acetylated  bases  are  isolated  and  separated 
from  each  other  by  alcohol.     The  less  soluble  one  is  acetytaminophenyl' 

fluorone  (annexed  constitution),  m.  p.  above 

/\    /^"^^^NN.  /\  360°,    which  crystallises  in   tufts  of  red 

I  i'        I  needles,  is  insoluble  in  alkalis,  and  gives 

NlTAc.    ^s  x.\      /\        strongly  fluorescent  solutions  in  alcohol, 

—  0         ^    ^0  glacial    acetic    acid,    benzene,    or   warm 

'   dilute   mineral    acids.      In    concentrated 

sulphuric  acid  it  gives  a  yellow  solution  with  a  strong  green  fluores- 
cence, which  remains  unchanged  by  the  addition  of  ice.  By  hydrolysis 
by  moderately  concentrated  hydrochloric  acid  and  boiling  alcohol,  it 
yields  the  chloride  of  the  base,  which  crystallises  in  red  leaflets  with  a 

blue  reflex.     The  base,  NH2*CgH3'\__>~>^CgH3'0,  liberated  by  excess 

\_  1 

of  ammonium  hydroxide,  has  m.  p.  305°,  crystallises  in  dark  red 
needles,  forms  orange-red  salts,  and  by  the  elimination  of  the  amino-group 
jieXdiS,  phenyljluorone^  m.  p.  204°,  which  forms  orange-yellow  crystals,  is 
insoluble  in  alkalis  or  dilute  mineral  acidcs,  and  gives  fluorescent 
solutions.  The  substance  is  the  chromogen  of  fluorescein,  and  shows 
a  striking  analogy  to  a/?osairanone,  oxazone,  and  thiazone. 

Hydroxyphenylfluorone,  obtained  by  replacing  the  amino-group  of 

the  preceding  base  by  hydroxyl,  is  identical  with  Doebner's  resorcinol- 

benzein  (Annalen,  1878,  217,  234),  and  shows  a  remarkable  similarity 

p/p  XT  ,pr)  TT\  ill     its    colour     phenomena    to 

/     ^     '>      4  2      /^    /\  flnm'P«r>ftin      vvhinh.    as    its     n-ir- 


fluorescein,   which,   as   its    car- 

OK'C^Hg  I         I  boxylic  acid,  must  have  the  an- 

\_  n'^\/\o    ^^^"^^^     constitution     (compare 

I  I    R.      Meyer     and     Hoffmeyer, 

Abstr.,  1892,  970.) 

The    other    product    isolated    from    the    substances   obtained    from 
m-acetylaminophenol    and     benzotiichloiide    is    diacetylphenorosamine, 

the  chloride  of  which,  NHAc-C6H3<^.^^>CgH3-NH  Ac,  forms  a  yellow, 

fluorescent  solution  in  hot  water  without  hydrolysis.  By  treatment 
with  ammonium  hydroxide,  the  chloride  is  changed  to  a  magenta-red, 
unstable  colour  base,  which  is  spontaneously  transformed  to  a  colourlesSj 


the  stannichloride, 
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stable  form,  from  which  dihite  acids  regenerate  yellow  salts.  By 
hydrolysis,  the  simplest  rosamine  is  obtained  as  a  yellowish-red, 
extremely  fluorescent  dye.  C.  S. 

Quinonoid  Ester  Salts  of  Pluoran.  Arthur  G.  Green  and 
Percy  E.  King  (Ber.,  1908,  41,  3434—3440.  Compare  Abstr.,  1906, 
i,  670  ;  1907,  i,  933). — In  support  of  their  ortho-quinonoid  formula  for 
the  oxonium  salts  of  quinolphthalein  derivatives,  the  authors  have 
prepared  similar  oxonium  salts  of  the  esters  of  fluoran  and  of  2:7- 
dimethylfluoran.  The  substances  are  unstable  and  extremely  soluble, 
and  their  isolation  is  only  possible  in  the  form  of  the  tin  or  zinc  double 
chlorides.  When  hydrogen  chloride  is  passed  into  hot  methyl  alcohol 
containing  fluoran  and  stannic  chloride,  orange,  prismatic  crystals  of 
C02Me-C^H4-C<^6H4^QQl1  ^gnCK,  are  obtained 

on  keeping.  The  corresponding  stannichlwide  of  the  ethyl  ester 
crystallises  in  large,  yellow  prisms,  containing  1  mol.  EtOH.  The 
stannichloride  of  the  oxonium  chloride  of  the  methyl  ester  of  2  :  7-di- 
methylfluoran  contains  equal  molecular  quantities  of  the  oxonium  and 
of  the  metallic  chloride ;  this  appears  to  depend  on  the  solubility,  for 
zincichlorides  containing  one  or  two  mols.  of  the  oxonium  chloride  to 
one  mol.  of  zinc  chloride  have  been  prepared,  namely, 

C2iHigOCl(C02Me),ZnCl^ 
and  [C2iHigOCl(C02Me)j2.ZnCl2. 

2  : 1  - Dichlorojluoran,  C.,oH^qO^C12,  m.  p.  256 — r258°,  is  obtained  by 
condensing  phthalic  anhydride  and  jo-chlorophenol  with  concentrated 
sulphuric  acid  at  150 — 160°.  The  halogen  atoms  are  not  readily  dis- 
placed, and  the  substance,  as  also  the  corresponding  dinitrofluoran, 
does  not  readily  esterify  under  the  preceding  conditions.  C.  S. 

Dibenzopyronium.  Hermann  Decker  and  Heinrich  Felser 
(Ber.,  1908,  41,  3755—3757.  Compare  Abstr.,  1907,  i,  1064).— It 
has  been  found  possible  to  prepare  derivatives  of  dibenzopyronium,  the 
oxygen  isologue  of  phenanthridine. 

^-Phenyldihenzopyronium  may  be  obtained  by  the  method  of  Biinzly 
.^      and  Decker  (Abstr.,  1904,  i,  912),  namely,  by  the  action 
"^    >     of    magnesium    phenyl    bromide  on    diphenylmethylolid 
(compare  Graebe  and  Schestakoff,  Abstr.,  1895,  i,  372). 
The  carbinol  base  is  not  such  a  strong  base  as  9-phenyl- 


^\/\/ 


Ph    xanthonium  carbinol  ;    the  chloride  (annexed  formula) 


^/       nni       dissolves  in  hydrochloric  acid,  forming  a  yellow  solution 
without  fluorescence  ;  the  ferrichloride,  C^9H|30Cl,FeCl3, 
crystallises  in  lemon-yellow  leaflets,  m.  p.  163°.  W.  H.  G. 

Preparation  of  3-Oxythionaphthen.  Farbwerke  vorm. 
Meister,  Lucius  &  BrOning  (D.R.-P.  200200).— Methyl  o-methyl- 
thiolbenzoate,  SMe-Cgll^-COoMe,  needles,  m.  p.  67°,  volatile  in  steam, 
produced  by  alkylating  o-methylthiolbenzoic  acid,  SMe'CgH^'COgH, 
m.  p.  168 — ^169°,  or  the  corresponding  sodium,  potassium,  or  calcium 
•  methylthiolbenzoate,  when  heated  with  sodium  and  potassium 
hydroxides    (equal  mols.)    at   200°  gives  rise   to  3-oxythioiiaphthen ; 
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this  condensation  takes  place  even   more  readily  when  some  sodium 
or  potassium  ethoxide  is  present  in  the  fusion.  G.  T.  M. 

Preparation  of  a  Dihydroxythionaphthencarboxylic  Acid. 
Farbwerke  vorm.  Meister,  Lucius  ct  Brijning  (D.R.-P.  200202). — 
5-Sulphoanthranylthiolacetic  acid, 

S03H-CoH3(CO^H)-NH-S-CHo-C02H, 
prepared  from  5-sulphoaniline-2-carboxylic  acid,  yields  a  mono- 
potassium  salt ;  this  compound  when  heated  with  alkali  hydroxides, 
first  at  130 — 140°  and  then  at  160 — 185°,  gives  rise  to  a  yellow  fusion 
product,  which,  when  dissolved  in  water  and  acidified,  furnishes  a 
dihydroxythionap1dhen-2-carhoxylic  acid.  On  boiling  with  water,  this 
acid  yields  a  dihydroxythionaphthen,  needles,    m.  p.  198°. 

G.  T.  M. 

[Preparation  of  Bases  of  the  Adrenaline  Series.]     Chemische 

Fabrik   auf    Aotien    (vorm.  E.    Schering)    (D.R.'P.    201245).— The 

„  acid  reduction  with  sodium,  potassium,  or  aluminium 

.  amalgams     of    3  :  4-dihydroxyphenylglyoxime    and 

f    ^OH  the     3  :  4-dihydroxyphenylalkylglyoximes    of    the 

I        I  annexed  general  formula  leads  to  the  production  of 

xrnTT*rM^R'KnR  ^^^^^  having  a  very  intense  haemostatic  action,  but 
JNUM.L-UK.JNUM  ^^jj-gj^  j^j.g  iggg  ^Qxj^j  ttjg^j^  adrenaline.      Neither  the 

bases  nor  their  salts  have  yet  been  isolated  in  a  pure  state.  ' 

G.  T.  M. 

Preparation  of  a  Double  Compound  of  Caffeine  and 
Lithium  Benzoate.  PeterBergell  (D.R.-P.  199108). — A  crystalline 
double  compound,  2Q^r^'COo\AS^^i(P2^ ^,  is  obtained  in  needles  by 
evaporating  below  50°  under  reduced  pressure  an  aqueous  solution  of 
caffeine  and  lithium  benzoate.  G.  T.  M. 

Solubility  of  True  and  False  Tannates  of  Quinine.  F. 
MuBARO  {Gazzetta,  1908,  38,  ii,  507— 511).— A  reply  to  Biginelli's 
criticisms  (this  vol.,  i,  562)  on  the  author's  previous  paper  (this  vol., 
i  451).  T.  H.  P. 

Preparation  of  a- Bromoisovalerylquinone.  Knoll&Co.  (D.R.-P. 
200063). — Quinine  or  its  salts,  when  heated  for  three  hours  at  120° 
with  a-bromo«sovaleryl  chloride  or  bromide,  gives  rise  to  a-hroino- 
isovalerylquinine,  an  amorphous,  yellow  substance,  dissolving  in 
alcohols  and  in  acids,  but  less  soluble  in  benzene,  toluene,  light  petrol- 
eum, or  ether.  From  acid  solution,  it  is  precipitated  by  potassium 
mercuri-iodide.  G.  T.  M. 

Synthesis  of  Polypeptides.  XXVII.  I.  Derivatives  of 
Histidine.  Emil  Fischer  and  Lee  H.  Cone  {Anncden,  1908,  363, 
107 — 117.  Compare  this  vol.,  i,  773). — So  far  there  has  been 
described  only  one  dipeptide,  histidylhistidine,  derived  fiom  histidine, 
which  itself  is  widely  spread  amongst  the  natural  proteins.  It  was 
of  special  interest,  therefore,  to  undertake  the  synthesis  of  mixed 
peptides  derived  from  this  amino-acid,  especially  as  these  may  be 
expected  to  occur  amongst  the  degradation  products  of  the  proteins. 
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The  combination  of  ^-leucine  with  histidine  is  described  in  the  present 
paper.  As  oxyhsemoglobin  contains  considerable  quantities  of 
/-leucine  and  histidine,  which  are  present  probably  as  a  mixed 
(lipeptide,  and  as  ^-leucyl-Z-histidine  is  stable  towards  concentrated 
hydrochloric  acid,  it  was  hoped  to  find  this  dipeptide  amongst  the 
products  of  the  action  of  concentrated  '  hydrochloric  acid  on  oxy- 
lisemoglobin.  In  this  the  authors  have  been  unsuccessful,  as  also,  so 
far,  in  attempts  to  prepare  the  isomeride,  ^histidyl-Meucine.  Tt 
is  found  that  histidine  hydrochloride  is  stable  towards  cold  phosphorus 
pentachloride  and  acetyl  chloride.  Experiments  with  formylbistidine, 
which  is  described,  are  in  progress. 

d-a-Bromoisohexoyl-l-histidine  inethyl  ester, 

C4H^-OHBr-CO-NH-CH(C4H5N2)-C02Me, 
prepared  from  <i-a-bromoisohexoyl  chloride  and  histidine  methyl 
ester  (Fischer  and  Suzuchi,  Abstr.,  1906,  i,  73)  in  chloroform  solution, 
crystallises  from  ethyl  acetate  in  strongly  refracting,  colourless, 
hexagonal  plates,  m.  p.  175°  (corr.),  dissolves  in  dilute  mineral  acids, 
and  is  reprecipitated  by  sodium  carbonate. 

d-a- Br omoi^ohexoyl-l-histidi?ie,  C^oH^gOgNgBr,  prepared  by  hydrolysis 
of  the  ester  with  iY- sodium  hydroxide  at  the  laboratory  temperature 
and  evaporation  of  the  product  after  neutralisation  with  sulphuric 
acid,  separates  from  water  in  crystals,  m.  p.  118°  (corr.),  has  an  acid 
reaction  in  aqueous  solution,  and  gradually  becomes  yellow  when 
dissolved  in  alkalis. 

\.Leucyl-\-histidine,  C4H9-CH(NH2)-CO-NH-CH(0,H,N2)-C02H,  is 
best  prepared  by  the  action  of  25%  aqueous  ammonia  on  the  preceding 
bromo-compound  at  25°.  It  separates  from  water  in  prisms  or  plates 
\  containing  HgO,  loses  H^O  at  100°/15 — 20  mm.,  when  anhydrous 
has  m.  p.  178°  (corr.)  (decomp.),  has  a  strong  alkaline  reaction  in 
aqueous  solution,  gives  a  colourless  precipitate  with  mercuric  chloride 
solution  and  a  red  coloration  with  pdiazobenzenesulphonic  acid,  and 
becomes  dark  coloured  when  boiled  with  dilute  bromine  water  ;  these 
reactions  show  that  the  iminazole  nucleus  of  the  histidine  is  present 
unchanged  in  the  dipeptide.  The  dipeptide  is  soluble  in  dilute  acids 
and  alkalis ;  the  acid  solutions  give  a  heavy  precipitate  with 
phosphotungstic  acid.  The  copper  salt,  Cj2Hjg03N4Cu,4H20,  formed 
by  boiling  the  aqueous  solution  of  the  dipeptide  with  precipitated 
copper  oxide,  or  by  adding  copper  sulphate  to  the  solution  of  the 
dipeptide  in  sodium  hydroxide,  is  obtained  in  deep  violet-blue  crystals, 
which  lose  4H2O,  becoming  lilac  at  100°/15— 2(i  mm.  over  phos- 
phoric oxide,  and  dissolve  in  alcohol,  forming  a  violet-blue  solution. 
Whilst  it  is  stable  towards  cold  concentrated  mineral  acid,  the 
dipeptide  is  hydrolysed  completely  in  twenty-four  hours  by  20% 
hydrochloric  acid  at  100°,  yielding  /-leucine  and  /-histidine. 

Formyl-l-histidine,  O^Hc^OgNg,  formed  by  heating  histidine  with 
anhj'drous  formic  acid  on  the  water-bath  and  evaporating  the  solution 
under  15 — 20  mm.  pressure,  crystallises  from  aqueous-methyl 
alcohol  in  slender  needles,  m.  p.  203°  (corr.),  is  readily  soluble  in 
water,  slightly  so  in  methyl  alcohol,  but  almost  insoluble  in  other 
organic  solvents,  has  an  acid  reaction  in  aqueous  solution,  and  gives  a 
deep  red  coloration  with  ^-diazobenzenesulphonic  acid,  which  points  to 
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the  formyl  group  as  having  entered  into  combination  with  the  amino- 
gronp  of  the  histidine.  G.  Y. 

Action  of  Ozone  on  Thebaine.  J.  D.  Riedel  (D.R.-P. 
201324). — Thebaine  hydrochloride  in  10%  aqueous  solution  is 
treated  with  ozonised  oxygen  at  the  ordinary  temperature  until  the 
product  is  soluble  in  alkali  hydroxides.  The  ethereal  extract  of 
the  solution,  when  dried  with  potassium  carbonate  and  concentrated, 
furnishes  a  compound^  G^c^c>-fi^,  which  crystallises  in  needles  or 
leaflets,  m.  p.  125 — 126°.  This  oxidation  product  still  contains  two 
methyl  groups,  and  loses  one  of  these  by  alkaline  hydrolysis ;  it  has 
probably  the  formula  Ci5H3_.pN(C02Me)(CO)-OMe.  The  substance 
is  readily  soluble  in  water,  ethyl  acetate,  and  alcohol. 

G.  T.  M. 

Sparteine.  New  Method  of  Ring-formation  of  a-Methyl- 
sparteine  by  the  Action  of  Iodine.  Amand  Valeur  (Compt. 
rend.,  1908,  147,  864—867). — Although  the  a-met  by  1  sparteine 
obtained  by  Moureu  and  Valeur  (this  vol.,  i,  44)  by  heating  methyl- 
sparteinium  hydroxide  is  certainly  an  unsaturated  base,  since  it 
reduces  a  cold  sulphuric  acid  solution  of  potassium  permanganate,  it  is 
not  reduced  by  sodium  and  ethyl  or  amyl  alcohol,  or  by  tin  and 
hydrochloric  acid.  It  combines  with  iodine,  however,  forming  di-iodo- 
a-methyhparteine,  C^^Ho^NoMelo,  m.  p.  177 — 178°,  which  does  not 
behave  as  a  simple  additive  product,  has  a  very  feebly  alkaline 
reaction,  and  when  treated  in  aqueous  solution  with  freshly  prepared 
silver  oxide  gives  a  strongly  alkaline  liquid,  from  which  the  di-iodide  is 
re-formed  by  addition  of  potassium  iodide.  The  latter  observation 
indicates  that  the  new  compound  is  a  quaternary  ammonium  iodide, 
and  therefore  must  be  the  methiodide  of  an  iodo-base.  In  the 
action  of  iodine,  probably  the  additive  product  is  first  formed,  thus : 

C,Hi4N--CH-0H,/NMe  CgHj^N CH-CH^-NMe 

(JH.ICH-CH-CH^-CH,  ^   -"CHJ-CHI-CH-CH^-CH,' 
from     which     iodosparteine      methiodide      (I)      or      iodoisosparteine 

C  H  ^-C  H I OH  „^NMeI  CH^ CH(C  H  ,1) -)NMeT 

\CH„ CH/  \CH, -CH./ 

(1.)  '  "      (11.) 

methiodide  (II)  can  be  formed  according  to  which  iodine  atom 
wanders  to  the  nitrogen.  Whilst  zinc  and  water  or  zinc  and  acetic 
acid  reduce  the  di-iodide,  giving  a-methylsparteine  only,  phosphorus 
and  hydriodic  acid  at  120°  transform  it  into  2sospatteine  methiodide, 
/CH(C,Hi,N)CH,\ 

CH^ CHMe -^NMel,  which  supports  the  view  that  the  new 

\CH, ^ CR/ 

di-iodide  should  be  represented  by  formula  (II).  It  is  possible, 
however,  that  the  ?'sosparteine  methiodide  is  formed  by  isomeric 
change  from  the  a-methylsparteine  under  the  influence  of  hydrogen 
iodide.  These  results  confirm  the  analogy  which  exists  between  the  two 
bases  dimethylpiperidine  and  a-methylsparteine  (compare  Willstatter, 
Abstr.,  1900,  i,  249  ;   Valeur,  this  vol.,  i,  736).  E.  H. 
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Iodine  Derivatives  of  Strychnine  and  Brucine.  J6zep 
BuRACZEWSKi  and  Tad.  Kozniewski  {Bull  Acad.  Sci.  Cracow,  1908, 
644 — 649). — By  the  addition  of  a  somewhat  concentrated  solution  of 
iodine  in  carbon  disulphide  to  a  hot  alcoholic  solution  of  strychnine  or 
brucine,  di-iodo-derivatives  are  precipitated,  from  which  the  alkaloids 
are  regenerated  by  alcoholic  alkalis ;  it  is  not  yet  determined  whether 
the  compounds  are  produced  by  addition  or  by  substitution. 

The  strychnine  derivative,  Co^Ho.2^2^2^2  ^^'  Co^H.^^^O.^N.^Ig,  m.  p. 
196 — 197°,  forms  red  crystals  ;  after  prolonged  boiling  with  alcohol, 
the  solution  deposits  ruby-red  crystals  of  a  substance,  C21H23O2N0I3, 
m.  p.  253 — 254°,  which  seems  to  be  identical  with  Jorgensen's 
periodide  (J.  jtr.  Chem.,  1870,  [i],  2,  434).  The  brucine  derivative, 
^23fl2rP4^L'T2  or  Cg^H.^O^Ngl^,  m.  p.  222-5°,  is  converted,  after 
prolonged  boiling  with  alcohol,  into  a  ruby-red,  crystalline  substance, 
m.  p.  251—252°.  C.  S. 

A  New  Base  from  Putrefying  Pancreas.  D.  Ackermann  {Zeitsch. 
pltAjsiolChem.,  1908,  57,  28 — 29). — A  new  base,  viridinine,  CgHjoOgNo, 
has  been  isolated  from  ox  pancreas  which  had  been  allowed  to  undergo 
decomposition  by  exposure  to  the  atmosphere  during  two  months.  It 
may  be  extracted  by  Kutscher's  method,  and  is  found  in  the  same 
fraction  as  8-aminovaleric  acid,  but  may  be  separated  from  this  by 
means  of  the  slight  solubility  of  its  aurichloride  or  platinichloride. 
The  hydrochloride  forms  glistening,  green  needles,  only  moderately 
soluble  in  cold  water,  and  when  heated  produces  yellow  vapours  with  an 
aromatic  odour.  The  auricldoride,  CgH^g^gN^,!!  AuCl^,  forms  glistening, 
blackish-green  or  blackish-yellow  plates,  or,  after  recrystallisation, 
brownish-black  needles,  m.  p.  176"  (decomp.).  The  platinichloride, 
(CgHj.;03]Sr^)9,HoPtClg,  has  an  intense  yellow  colour,  and  has  m.  p 
212— 216°'^(decomp.).  J.  J.  S. 

Synthesis  of  Polypeptides.  XXVII.  2.  Derivatives  of 
Proline.  [Pyrrolidine-2-carboxylic  Acid].  Emil  Fischer  and 
Georg  Reif  {Annalen,  1908,  363,  118—135). — Leven  and  Beatty 
isolated  from  the  product  of  the  tryptic  digestion  of  gelatin  a  prolyl- 
glycine  anhydride  which,  on  hydrolysis,  yields  glycine  and  optically 
active  proline  (Abstr.,  1906,  i,  718).  As  other  similar  substances  may 
be  formed  by  the-  decomposition  of  proteins,  it  was  thought  of  interest 
to  study  the  synthesis  of  polypeptides  derived  from  active  proline. 

^-Proline,  prepared  from  gelatin,  is  best  purified  by  conversion  into 
the  copper  salt,  CiqHj.04N.,Cu,  which  crystallises  from  alcohol  in  dark 
blue,  rhombic  prisms,  and  when  treated  with  hydrogen  sulphide  in  hot 
aqueous  solution  yields  proline,  [a]^'  -  76-7°  When  treated  with  acetyl 
chloride,  cooled  by  ice,  and  then  with  phosphorus  pentachloride, 
/-proline  forms  \-prolyl  chloride  hydrochloride,  C4Hf;,N '0001,11  CI .  This, 
when  treated  with  glycine  ethyl  ester  in  chloroform  solution  at 
-  10°,  and  then,  after  removal  of  the  chloroform  and  excess  of  glycine 
ester,  with  dilute  sodium  ethoxide,  yields  prolylglycine  anhydride  and 
a  brown  oil.  The  anhydride,  on  extraction  with  boiling  ethyl  acetate 
or  acetone,  is  obtained  in  microscopic  leaflets,  m.  p.  213°  (182 — 183°  : 
Levene  and   Bextty Joe.  c it.),  [a]'f/  -216-2°  to  -217-4",  has  a  bitter 
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ta^to,  and   dons  not   give  a    blue  coloration    when    boiled   in    aqneoii«? 
solution  with  copper  oxide. 

CHg-N — C0-CH-CH2-CHMeo 


Prolyl-leucine     'anhydride,     CH2<^  ^^    ' 


prepared  in  the  same  manner  from  Z-prolyl  chloride  hydrochloride  and 
/-leucine  ethyl  ester,  crystallises  from  water  in  microscopic  leaflets, 
m.  p.  160"  (corr.),  [ajj?  -  142-6"  to  -  143:4°.  When  boiled  with  20% 
hydrochloric  acid,  the  anhydride  yields  proline,  [a]jf  -  56"9°,  and  leucine, 
[a]i|'  +  10"1°;  hence  racemisation  must  have  taken  place  to  the  extent 
of  one-third  of  the  substance  during  the  hydrolysis. 

A-a-Bromo\^^hexoyl-Vprolirie,  CHMeo'CHg-CHBr-CO-C^H^N-COgH, 
formed  by  the  action  of  <i-bromo2sohexoyl  chloride  and  sodium  hydr- 
oxide on  /-proline,  separates  from  acetone  in  crystals,  m,  p.  158°  (corr.) 
(decomp.).  When  treated  with  concentrated  aqueous  ammonia  at  25°, 
it  is  converted  into  ahydroxyhohexoyl-\-prolinaniide, 
C4H9-CH(6h)-CO-C4H.N-CO-NH2, 
which  is  formed  also  by  the  -action  of  liquid  ammonia  on  bromo?*.<?o- 
hexoylproline.  It  crystallises  from  water  in  prisms,  m,  p.  123 — 124° 
(corr.),  evolves  ammonia  at  about  140°,  [a]^,'  -78-3°  lo-78-6°,  and 
yields  ammonia  when  boiled  with  sodium  hydroxide. 

a-Bydroxyisokexoyl-\-prolinolactone, 

CH^-CH-CO-O 

^^CH^-N  — CO-CH-CHaPr^ 

formed  when  the  amide  is  heated  at  140 — 145°,  or  when  (/-a-bromo?*so- 
hexoyl-Z-proline  is  treated  with  sodium  hydroxide  at  the  ordinary 
temperature,  and,  after  twenty-four  hours,  is  neutralised  with  hydro- 
chloric acid  and  evaporated,  crystallises  from  water  in  thin  needles, 
m.  p.  164°  (corr.),  [ajfl'  -  166*8°,  has  a  slightly  bitter  taste,  and  behaves 
towards  alkalis  and  acids  in  the  ordinary  manner  of  the  lactones. 

The  substance  described  previously  (Abstr.,  1904,  i,  917)  as  i-lencyl- 
proline  is  now  found  to  be  *-hydroxyzsohexoyl  prolinamide ;  on 
hydrolysis  with  acids,  it  yields  ammonia,  c/Z-a-hydroxyisohexoic  acid, 
and  tZ/proline.  The  anhydride,  previously  termed  leucylproline 
anhydride  (loc.  cit.),  is  2-hydroxy?>ohexoylproline  anhydride  ;  it  has 
m.  p.  124°  (corr.).  G.  Y. 

New  Isomerides  of  Coniine  and  other  Hydrogen ated  Bases. 
IciLio  GuARESCHi  {Atti  R.  Accad.  Sci.  Torino,  1908,  43,  1095—1099. 
Compare  following  abstract). — No  isomeride  of  coniine  or  other  alkyl 
derivative  of  piperidine  is  known  in  which  two  alkyl  groups  are  united 
to  one  and  the  same  carbon  atom.  Such  a  derivative,  namely,  2:2:4- 
trimethylpiperidine,  should  be  obtainable  from  5-cyano-2  :  2  :  4-tri- 
methyldihydro-6-pyridone  (compare  Abstr.,  1894,  i,  484)  by  reduction 
with  sodium  and  alcohol,  whilst  cyano-1-methylpyridones  should  yield 
the  corresponding  1-methylpiperidines,  5-cyano-2  :  3  :  4-trimethyl-6- 
pyridone,  and  2:3:  4-trimethylpiperidine.  In  the  last  case,  profound 
reduction  by  means  of  zinc  dust  gives  2:3:  4-lrimethylpyridine 
(compare  Abstr.,  1900,  i,  558).  Reduction  of  3  :  5-dicyano-2  : 6-diketo- 
4-methyl-4-ethylhexahydropyridine  should  also  give  an  isomeride  of 
coniine,  4-methyl-4-ethylpiperidine,  T.  H.  !P, 
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New  Isomeride  of  Coniine  from  5-Cyano-2  : 2  : 4-trimethyl- 
dihydro-6-pyridone.  Giovanni  Issoglio  {Atti  R,  Accad.  Sci.  Torino^ 
1908,  43,  1100—1121.  Compare  preceding  abstract).— The  author  has 
investigated  the  products  of  reduction  of  5-cyano-2  : 2  :  4-trimethyldi- 
l)ydro-6-pyridone  (compare  Guareschi,  Abstr.,  1893,  i,  484)  by  means  of 

(1)  sodium  and  ethyl  alcohol,  and  (2)  sodium  and  amyl  alcohol.  The 
first  method  of  reduction  yields  2:2:  4-trimethylpiperidine  and  5-cyano- 
2:2: 4-trimethylpiperidine  (?)  in  small  quantities,  whilst  the  use  of 
amyl  alcohol  leads  to  the  formation  of  (1)2:2:  4-trimethylpiperidine, 

(2)  a  hexamethyldipiperidine,  as  the  result  of  the  condensing  action  of 
the  excess  of  sodium  on  the  preceding  compound,  and  (3)  2  :  2  :  4-tri- 
methylnipecotinic  acid,  derived  from  the  complete  hydrogenation  of 
the  pyridone  and  the  hydrolysis  of  the  cyanogen  residue.  The  normal 
reduction  of  the  cyanogen  group  to  •CHg-NETg  by  means  of  sodium 
and  alcohol  is  not  observed  in  this  case. 

o-Ci/ano-2  :  2  :  i-trimetht/lpiperidine  (?),  NH<^^-^*^(^^)>CHlVle, 

crystallises  from  water  in  mammillary  masses,  m.  p.  155°. 

2:2:  4:- Triniethijljnperidine,    NH<^^2~^^2>cHMe,    is  a  mobile 

liquid,  b.  p.  148°,  D^'^  0*832,  has  an  intense  alkaline  reaction,  and  forms 
white  fumes  with  hydrogen  chloride ;  with  copper  sulphate  it  gives  a 
blue  precipitate,  soluble  in  excess  of  reagent,  and  with  Nessler's 
reagent,  a  white  precipitate.  The  aqueous  solution  of  its  hydrochloride 
gives  precipit  ites  with  the  ordinary  alkaloidal  reagents  The  jdatini- 
chloride,  (CgHj7N)^„H2PtClg,  forms  orange-red,  mammillary  masses, 
m.  p.  215 — 216°  (decomp.).  The  aurichloride,  OgHjwN,HAuCl4,  crystal- 
lises in  yellow  prisms,  m.  p.  135°.  With  methyl  iodide,  it  gives 
2:2:  ^-iriinethylpiperidyldimethyla'nwioniu^n  iodide, 

NMe,I<^H|-«H^>CHMe. 

which    separates    from    a  mixture    of   alcohol  and  ether  as   a    white, 
crystalline  powder,  m.  p.  266°  (decomp.). 
2  :  2  :  4  :  2' :  2' :  4:'-Hexamethyldipiperidyl, 

OMe,<^^l._^^  >CH.CH<^jj  _^j^>CMe,, 

b.  p.  266— •267°/745  mm.  and  237740  mm",  D^^  0869,  has  an  odour 
resembling  that  of  nicotine,  and  exhibits  intense  alkaline  properties. 
ll^ platinichloride,Q^^^^ 2'^2^^^^6^^^'P^  forms  orange-yellow  lamiuaj, 
uj.  p.  262°  (decomp.);  its  picrate,  pale  yellow  needles,  m.  p.  230°;  its 
aurichloride,  Cj^Hg^Noj^HAuCl^,  separates  as  a  yellow  powder,  which 
changes  gradually  irixo  laminae,  m.  p.  183 — 184°  ;  its  mercuric/doride, 
(J,^H3^N2,2HCl,Hg(Jl2,  forms  short,  colourless  prisms,  m.  p.  270° 
(decomp.).  When  heated  in  a  sealed  tube  with  methyl  iodide  (2  mols.), 
the  base  (1  mol.)  forms  the  compound,  CgH|j.N*Cgtl^.NMe^l,  which  is 
obtained  as  a  dense  oil,  and,  when  evaporated  with  hydrochloric  acid, 
gives  a  syrupy  residue,  from  which  the  plati7iichlo7'ide, 

C\,H3^N,Me,Cl,HCl,PtOl4, 
m.  p.   214°,  is  obtained.     With  4  mols.  of   methyl  iodide  in   methyl 
alcohol,   the  base  ( 1  mol.)  gives  the  compownd, 
NMe,l-CgHi,-Cglli,-NMe,l, 
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which  crystallises   trom   methyl  alcohol  in  monoclinic  laminae,  m.  p. 
236 — 237";  the  action  of  moist  silver  oxide  gives  the  corresponding 
hydroxide,  which  is  an  energetic  base,  and  in  presence  of  hyihochloric 
acid  gives  the  platinichloride,  Cj^jHgQlSrgMe^Cl^jPtCl.p  m.  p.  227 — 228°. 
2:2:  i-THmethi/^nipecotinic  acid, 

crystallises  from  alcohol  in  groups  of  hard,  white  prisms,  m.  p.  123"^ 
(efferves.).  T.  H.  P. 

Preparation  of  Basic  Compounds  from  Methyl  Ethyl 
Ketone.  Wilhelm  Traube  (D.K.-P.  200203). — Acetone  absorbs 
much  more  ammonia  than  its  homologues,  giving  rise  to  diacetone- 
amine,  and  in  smaller  proportion,  triacetoneamine ;  but  by  saturating 
an  alcoholic  solution  of  methyl  ethyl  ketone,  a  basic  condensation 
product,  Oj^H^gON,  may  be  obtained,  having  probably  the  constitution 

NH\pji^  y pTT  ^CO.  In  accordance  with  this  view  of  its  struc- 
ture, the  compound  is  called  either  2:3: 6-trimelhyl-2 : 6-diethi/l- 
■i-piperidone  or  trimethyldieihylketoneainine.  It  is  a  yellow  oil,  b.  \). 
2477740  mm.  and  157—159730  mm.;  hydrochloride,  m.  p.  128"; 
sulphctle,  decomposes  at  188";  7tUrate,  m.  p.  169 — 172";  hydroyeit 
oxalate,  m.  p.  183°.  Another  basic  product,  b.  p.  104730  mm.,  is  also 
formed  in  this  condensation,  and  is  separated  from  the  preceding 
compound  by  means  of  its  more  soluble  oxalate.  G.  T.  M. 

Preparation  of  Anthracene  Derivatives  containing 
Nitrogen.  Pakbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
199713). — It  was  shown  previously  (compare  this  vol.,  i,  699)  that  the 
acetyl  derivatives  of  the  secondary  a-aminoanthraquinones,  when 
condensed  with  the  aid  of  alkalis,  gave  rise  to  products  of  the 
pyridone  series.  Similarly,  sulphonated  pyridones  are  obtained  from 
the  sulphonic  acids  of  acetyl-a-methylaminoanthraquinone. 

G.  T.  M. 

Preparation  of  Phenoxazines.  Actien-Gesellschaft  fur 
Anilin-fabrikation  (D.E,.-P.  200736). — The  substituted  nitrohydroxy- 
diphenylamines  having  the  constitution  : 

^       NH-.      ..  J      /NH 


readily  give  rise  to  phenoxazines;  this  reaction,  however,  does  not 
take  place  in  the  absence  of  a  substituent  in  position  6,  denoted 
byX. 

^- Nitrophtiwxazine,  reddish-violet  needles,  m.  p.  165",  was  obtained 
from  2  : 6-dinitro-2'-hydroxydiphenylamine  by  warming  with  5% 
aiiueourf  sodium  hydroxide.  The  patent  contains  a  description  of  six 
plienoxazine-caiboxylic  and -sulplionic  acids  derived  fromcarboxy-  and 
sulpho  nitro-2-hydroxy-diphenylamines.  G.  T.  M. 
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Some  tTnsymmetrical  Analogues  of  Indigotin.  Armin  Gbob 
{Ber.,  1908,  41,  3331— 3334).— The  two  dyes  referred  to  below  have 
been  recently  described  by  Bezdrik  and  Friedliinder  (this  vol.,  i,  674), 
but  the  author  claims  priority,  as  a  patent  for  th^ir  preparation  had 
been  applied  for  by  the  Easier  Cheiuische  Fabrik  in  January — June, 
1907. 

8-Oxy-7-indoxylacenaphthene,     i         ^CIC<!      ^0.11,,    gives  an 

Cjotig  JNH 

additive    product    with    bromine,    from    which    hydrogen    bromide   is 

expelled  on  heating,  leaving  a  violet  bromine-substituted   dye.       The 

solution    of    the    leuco-compound   of    8-oxy-7-indoxylacenaphtheue    is 

violet. 

8-Oxy-7oxythionaphthenylacenaphthene, 

,  may  be  prepared  by  condensing  o-carboxyphenylthioglycoUic  acid  with 
acenaphthenequinone  in  acetic  anhydride  solution.  It  gives  a  bromine 
additive  compound,  and  the  solution  of  its  leuco-compound  is  reddish- 
violet.  J.  C.  C. 

Amino-oxides  of  Leuco-bases  of  the  Di-  and  Tri-phenyl- 
methane  Series.  Eugen  Bamberger  and  Leo  Rudolf  (Ber.,  1908, 
41,  3290 — 3315). — The  authors  have  investigated  the  action  of 
hydrogen  peroxide  and  of  Caro's  acid  on  tetramethyldiaminodiphenyl- 
methane,  tetramethyldiaminotriphenylmethane,  and  hexamethyltri- 
aminotriphenylmethane,  and  find  that  oxides  are  formed  analogous 
to  those  obtained  from  dimethylaniline,  etc.,  thus  :  B*NMe.^. 

b 

4  :  i'-Tetrmnethi/ldiaminodiphenylmethajie  dioxide, 

NMe,0-C6H,-CH2-C6H,-NMe2O,2H20, 
is  most  conveniently  prepared  by  the  use  of  Caro's  acid.  It  forms 
hard,  colourless,  glistening  needles,  m.  p.  147°.  When  heated, 
it  evolves  vapours  of  formaldehyde.  The  aqueous  solution  has  a  faint 
alkaline  reaction,  and  does  not  reduce  Fehling's  solution  or  oxidise 
potassium  iodide.  When  exposed  for  three  months  over  concentrated 
sulphuric  acid  at  12 — 15  mm.  pressure,  the  anhydrous  compound, 
m.  p.  156°,  is  formed.     The  picrate, 

CH2[C6H4-NMe2(OH)-0-C6H2(N03),].„ 
long,    pale    yellow   needles,    darkening   at    130°,    sintering    at    145°, 
m.  p.  150*5 — 151°  (decomp.) ;  hydrochloride, 

.  CH2(C6H4-NMe2Cl-OH)2, 
colourless,  glistening  needles,  turning  brown  at  150°,  m.  p. 
165*5 — 166°  (decomp.);  platinichloride,  aurichloride,  and  hydroyeyi 
ferrocymiide  are  described.  On  reduction,  the  hydrochloride  yields 
tetramethyldiaminodiphenylmethane,  and  when  iron  is  used,  traces  of 
tetramethyldiaminobenzhydrol  and  tetramethyldiaminobenzophenone 
appear  to  be  formed.  With  nitrous  acid,  the  hydrochloride  gives 
3 : 3'-dinitrotetramethyldiaminodiphenylmethane,  and  when  the 
dioxide  is  treated  with  sulphur  dioxide,  ttiLraDiethyldiaithiiLudiijhGiiyl' 
juethane-o  :  '6' -disulpkotdo  acid  is  produced. 
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By  treating  the  dioxide  with  acetic  anhydride  and  sulphuric  acid, 
the  substance  undergoes  intr.imolecular  change,  partly  into  tetra- 
niethyldiamino-'^  :  ?>' -dihydroxydiphenylmethane, 
CH,[CV,H3(OH)-NMe2],„ 
colourless,  hard,  glassy  prisms,  m.  p.  114*5 — 115°,  and  partly,  with 
simultaneous  formation  of  tetramethyldiaminodiphenyliuethane,  into 
tetrametliyldiariihio-'d-hydroxydijjhenylmethmie,  white,  silky  needles, 
m.  p.  111—111-5°. 

4  :  ^'-I'etramethyldiaminotriphenylmethaiie  dioxide, 
CHPh(CpH4-NMe20)2, 
crystallises  with  2H.2O  (analysis  by  Rudolf)  or  4H2O  (analysis  by 
Eeber),  forming  white,  glistening  needles,  m.  p.  131*5 — 132*5°.  Its 
properties  resemble  those  of  the  diphenylmethane  derivative.  The 
anhydrous  substance  has  m.  p.  188 — 189°  (decomp.).  The  picrate^ 
G-^r^^^z'Pn^^i  ploLti'^^ichloride,  'diVid.  hydrogen  ferrocyanide  are  described. 
Oa  reduction,  the  dioxide  yields  leuco-malachite-green,  and,  when 
iro^  is  used,  also  probably  some  tetramethyldiaminobriphenyl- 
carbinol. 

By  the  action  of  nitrous  acid,  an  orange-yellow,  uncrystallisable 
powder  is  formed,  which  is  probably  3  :  S'-di7iitrotetra7)iethyldimninu- 
tripheiiylmethane,  CHPh[CgH3(N02)*NMe2]2 ;  on  reduction,  this  yields 
3: 6' -diaminotetramethyldiaminotriphenyl methane, ^aXq  brown,  amorphous 
flakes;  the  platinichloride,  C23H2gN4,H2PtClQ,  was  prepared.  By  the 
action  of  acetic  anhydride  and  sulphuric  acid,  the  dioxide  is  converted 
into  4  :  4:' -tetraTnethyldiaminoS  :  S'-dihydroxytriphenylmethane,  colour*- 
less  needles,  m.  p.  183—184° 

4:4':  ^"-Hexamethyltriaminotriphenyl methane  trioxide, 
CH(C,H4-NMe20;3, 
forms  hair-like,  colourless  needles,  m.  p.  176°;  the  jncr ate, 

^43-^40^24-^12' 

and  /j^rti{mw;/i^o?*4c?<3  are  described.  On  reduction,  it  yields  leuco- 
crystal-violet,  and  by  the  action  of  nitrous  acid  it  gives  3:3':  3"- 
trinit7'o-4: :  4'  :  \:"-hexamethyUriaminotriphenyl methane, 

CH[C,H3(N02);NMe2]3, 
orange-yellow  flakes,  which,  on  reduction,  furnishes  3:3':  Z"-triamino- 
4:4':  ^^'-hexaniethyllriaminotriphenylmeihane,     white    needles,    m.     p. 
221 '5 — 223*5°;  the  platinichloride  is  described. 

By  the  action  of  acetic  anhydride  and  sulphuric  acid,  the  trioxide  is 
converted  into  leuco-crystal-violeb  and  4:4':  ^"-hexaitiethyltriamino- 
3:3':  ?>"'trihyd'roxytriphenylmethane,  a  pale  bluish-green  powder. 

J.  C.  C. 

Negative  Substituted  Amino -oximes.  II.  Phenylnitro- 
ethenylamino-oxime.  Wilhelm  Steinkopf  and  Czeslau  Benedek 
(Ber.,  1908,  41,  3566 — 3568.  Compare  Steinkopf  and  Bohrmann, 
Abstr.,  1907,  i,  480;  this  vol.,  i,  327).— It  has  been  shown 
previously  that  the  ease  with  which  the  halogenated  and  nitro- 
substituted  etheiiylamino-oximes  are  formed,  and  their  couiparativ. 
stability  towards  water,  results  from  the  negative  influence  of  the 
siibstifuting  groups.  It  was  of  interest,  therefore,  to  study  the 
influence  of  a  phenyl-substituting  group,  which  is  negative   like   the 
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halogens  and  nitro-group,  but  occupies  a  greater  volume.  It  is  now 
found  that,  whilst  phenylnitroethenylamino-oxime  is  readily  formed, 
it  is  iinstable,  and  decomposes  in  a  closed  vessel  in  the  course  of  a 
few  days,  or  more  slowly  in  an  open  vessel.  Hydroxy lamine  can  be 
detected  in  the  cold  aqueous  solution  of  the  amino-oxime. 

Phenylnitroethenylamino-oxime,  N02'CHPh*C(NOH)*NH2,  prepared 
by  the  action  of  hydroxylamine  hydrochloride  on  a  concentrated 
aqueous  solution  of  sodium  aci-phenylnitroacetonitrile  at  the 
laboratory  temperature,  forms  white  crystals,  m.  p.  125°,  reduces 
mercuric  chloride  in  cold  alkaline  solution,  gives  a  violet  coloration 
with  ferric  chloride,  and  forms  a  hydrocMo7'ide,  which  separates  in 
white  crystals,  m.  p.  153°.  The  amino-oxime  acts  as  a  dibasic  acid, 
forming  two  series  of  salts.  The  copper,  CgHyOgNgCu,  and  barium, 
(CgHgOgNgjgBa,  salts  were  analysed.  G.  Y. 


Indigotin  Group.  Heinrich  Wieland  and  Erwin  Gmelin 
(Ber.,  1908,  41,  3512—3517.  Compare  Wieland  and  Semper,  this 
vol.,  i,  108). — The  ethyl  glyoximeperoxidedicarboxylate  discovered  by 
Propper  (Annalen,  1884,  222,  46)  is  converted  by  barium  hydroxide 
into  barium  furoxandicarboxylate.  This  salt  reacts  with  aniline 
hydrochloride,  forming  honitrosomalonanilideoxime, 

C02H-C(:N-0H)-C(:N-0H)-NHPh, 
and  this  when  warmed  with  acetic  anhydride  is  converted  into  cyano- 
'N-acetyl/ormanilideoxime,  CN'*C(IN*OH)*NAcPh.     On  warming  with 
ammonium  sulphide,  oxanilideoxime-thiamide, 

NH2-SC-C(:N-OH)-Nn-C6H5, 
is  formed,  which,  on  warming  with  concentrated  sulphuric  acid,  gives 

a-isatoxime,  C^H^^i^  tr^CIN'OH. 

Ethyl  furoxandicarboxylate  is  hydrolysed  with  baryta  and  heated 
at  30 — 40°  with  concentrated  aqueous  aniline  hydrochloride.  The 
aniline  salt  of  isonitrosomalonanilideoxirae  separates  in  yellow 
crystals,  m.  p.  133°;  the  corresponding  acid  obtained  by  hydrolysis 
with  hydrogen  chloride  forms  colourless  plates,  m.  p.  165 — '166° 
(decomp.) ;  it  gives  a  blackish-green  coloration  with  ferric  chloride. 
The  barium  salt  is  light  yellow  ;  the  sodiu7n  hydrogen  salt,  colourless. 
Cyano-J^ -acetyl formanilideoxime  crystallises  in  large,  colourless  prisms, 
m.  p.  135°;  it  does  not  give  a  coloration  with  ferric  chloride. 
Oxanilideoxime-tJiiamide  forms  bright  yellow  crystals,  m.  p.  169—171°, 
and  shows  the  characteristic  dark  green  ferric  chloride  reaction.  It 
is  added  in  portions  "to  sulphuric  acid,  maintained  at  60°,  and  the 
temperature  is  gradually  raised  until  sulphur  dioxide  fumes  are 
evolved,  when  the  solution  is  poured  on  to  ice,  neutralised,  and  the 
a-isatoxime  extracted  with  ethyl  acetate.  E.  F.  A. 


Hydrazones  of  Sugars.  A.  Reclaire  (i^er.,  1908,41,  3665—3671). 
— The  0-,  m-,  and  ^j-nitrophenylhydrazones  of  various  sugars  have 
been  prepared  in  aqueous-alcoholic  or  in  acetic  acid  solution.  Many 
of  them  have  already  been  described  by  Alberda  van  Ekenstein  and 
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Blanksma  (Absbr.,  1904,  i,  98).  The  following  new  compounds  are 
mentioned  :  Dextrose  forms  a  Yn-nitrop1ienylhydrazone,m..  p.  115 — 116", 
ra-nitrophenylosazone,  m.  p.  228°,  o-nitrophenylhydrazone,  m.  p.  148", 
and  o-nitrop/ienylosazone,  m.  p.  215 — 217°.  Mannose  forms  a  va-niti'o- 
plienylhydrazoiie,  m.  p.  162 — 163°,  an  impure  m-nitrop]tenylosazoney 
m.  p.  214°  (decomp.),  and  an  o-nitrophenylhydrazone^  m.  p.  173°. 
Lsevulose  forms  an  o-nitrophenylhydrazone,  m.  p.  155 — 156°.  Galactose 
forms  iim-nitrophenylhyd7'azone,  m.  p.  181 — 182°,  and  an  o-nitrophenyl- 
hydrazone, m.  p.  172.  Arabinose  forms  a  m-  and  an  o-nitrophenyl- 
hydrazone, m.  p.  179 — 180°  and  180°  respectively.  Xylose  forms  a 
m-nitrophenylhydrazone,  m.  p.  130°  (decomp.  at  120°).  Rhamnose  forms 
a  m-  and  an  o  nitrophenylhydrazone,  m.  p.  104 — 105°  and  151° 
respectively.  C.  S. 

Action  of  Secondary  r^s-Hydrazines  on  Carbamide.  Hugo 
MiLRATH  (Monatsh.,  1908,  29,  909— 935).— Most  of  the  matter  in 
this  communication  has  already  been  abstracted  (this  vol.,  i,  581). 
Phenylbenzylsemicarbazide,  when  heated  with  acetic  anhydride,  yields 
diacetyl-a.s-phe7iylbenzylhydrazine,  Cj^jrH^gO.^Ng  m.  p.  128°  (compare 
Milrath,  loc.  cit.),  which  may  also  be  prepared  directly  from  as-phenyl- 
benzylhydrazine. 

Diphenyldimethylsemicaiiybazide  may  be  prepared  by  heating 
carbamide  (1  mol.)  with  as-phenylmethylhydrazine  (2  mols.)  at 
170—180°. 

The  substance,  m.   p.  167 — 168°,  described   previously  {loc.  cit.),   is 

now   shown   to  be    l-benzylbenzopyrazolone,     0,^,11  ^<^    ^  ^J ^^NH. 

It  may  also  be  prepared  by  acting  on  benzopyrazolone  (anhydro-o- 
hydrazinobenzoic  acid  :  Fischer  and  Renouf,  Abstr.,  1882,  1068)  with 
benzyl  chloride  and  sodium  methoxide.  The  white,  crystalline 
hydrochloride,  C^^IL^^O^ ^f^^'h  yellow,  crystalline  platinichloride,  m.  p. 
134—138°  (decomp.),  and  picrate,  Cj^HjgONgjCgHgO^Na,  large,  dark 
yellow  plates,  m.  p.  154 — 155°  (decomp.),  were  prepared.  1-Benzyl- 
benzopyrazolone  in  alkaline  solution  is  converted  by  methyl  sulphate 

into  l-benzyl-2-methylbenzopyrazolone,  C6H^<-^^^Q^^^^>NMe,  which 

crystallises  with  IH^O  in  long,  slender,  silky,  white  needles,  softens 
at  65°,  and  has  m.  p.  75—80°. 

1-iMethylbenzopyrazolone,    CgH^^f^Q^NH,   obtained    by  heating 

carbamide  (1  mol.)  with  as-phenylmethylbydrazine  at  170 — 180°,  and 
finally  at  270—280°,  has  m.  p.  153—154°.  W.  H.  G. 

Decomposition  of  Tetra-arylhydrazines.  IV.  Heinrich 
WiELAND  {Ber.,  1908,  41,  3478—3498.  Compare  Abstr.,  1907,  i, 
1076). — Aromatic  hydrazines  are  decomposed  by  various  acid  reagents 
in  accordance  with  the  equation  :  Ar.^N-NAr^  +  HK  — >  ArgNH  + 
RNAro.  Diarylamines  and  a  molecule  comprising  the  acid  residue  R 
result.  In  the  case  of  hydrogen  chloride,  the  hypothetical  product 
will  be  a  diarylamine  containing  chlorine  attached  to  nitrogen,  NArgCl. 
Such  secondary  aromatic  chloroamines  are  not  known,  and  attempts  to 
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synthesise  them  have  only  yielded  hydrazines,  Ar2N*NAr.3,  or  com- 
pounds substituted  in  the  nucleus.  On  decomposition  of  tetraphenyl- 
hydraziue,  two  molecules  of  chloroamine  unite,  with  elimination  of 
hydrogen  chloride,  in  the  para-position,  C6H5*NCl'C(.H4*NPh2.  This 
primary  product  undergoes  rearrangement  to  jt?-chloroanilinotriphenyl- 
amine,  Cl-CgH4-NH-CgH4-NPh2  (Gambarjan,  following  abstract). 

In  the  case  of  tetra-jt>-tolylhydrazine,  two  molecules  of  the  chloro- 
amine unite  in  the  ortho-position,  two  mols.  of  hydrogen  chloride  being 
eliminated,  and  a  completely  substituted  phenazine  ring  compound  is 
obtained.  In  addition,  chlorinated  phenazine  compounds  containing 
two  halogen  atoms  in  the  nucleus  are  formed,  due  to  the  oxidising 
action  of  the  chloroamine.  The  first  product  of  the  decomposition  is 
the  violet  quinonoid  additive  compound, 

•    N(C6H4Me)2-NCl(C6H4Me):/"~\HMe, 

already  described  (Abstr.,  1907,  i,  1076).        ~ 

Other  acids  act  similarly  to  hydrogen  chloride,  and  the  primary 
products  of  the  type  NArg'OE,  are  to  be  regarded  as  derivatives  of  the 
hypothetical  diphenylhydroxylamine,  NPhg'OH. 

Tetra-anisylhydrazine  is  not  obtained  on  oxidation  of  p-dianisylamine, 
but  a  ditertiary  azine  is  formed  by  elimination  of  water  from  two 
molecules  of  the  unstable  hydroxylamine.   ^ 

The  ditertiary  phenazine  derivatives,  conveniently  termed  ''perazines," 
are  stable  towards  oxidising  agents.  They  form  coloured  salts  with 
mineral  acids,  carboxylic  acids,  or  phenols  in  anhydrous  solvents, 
which  are,  as  a  rule,  mono-acid,  and  are  regarded  as  quaternary 
quinolimonium  compounds.  On  oxidation,  a  series  of  salts  of  other 
colours  are  obtained,  which  possibly  represent  the  o-quinonoidbis- 
phenazonium  series. 

By  the  action  of  hydrogen  chloride  in  ether  on  tetratolylhydrazine 
in  chloroform  solution,  the  violet  solution  of  the  quinolimonium  salt 
is  first  obtained,  which  changes  subsequently  to  red,  and  deposits 
glistening,  dark  green,  flat  needles  of  dichloroditolyltolazonium  Uydro- 
chloride.  Alkalis  decompose  this  into  dichloroditolyldihydrotolazine, 
which  is  obtained  from  xylene  in  lustrous,  garnet-red,  four-sided 
prisms.  It  is  very  stable,  and  begins  to  decompose  above  360°. 
With  bromine,  it  forms  a  dark  violet  additive  product  containing 
one  mol.  of  bromine.     By  reduction  with  sodium  and  amyl  alcohol, 

\)-ditolyldihydrotolazine,  ^c^^^^^*^^(n\\^^\^^Q^^^^  ^^  quantita- 
tively formed,  crystallising  in  long,  orange-yellow,  glistening  needles, 
m.  p.  269° ;  it  can  be  tdistilled  without  decomposition.  Both  ditolyl- 
dihydrotolazine  and  its  dichloro-derivative  are  formed  by  the  action  of 
hydrogen  chloride  on  tetratolylhydrazine,  but  the  latter  is  the  main 
product. 

Ditolyldihydrotolazine  itself  does  not  exhibit  the  properties  of  a 
base,  and  can  be  heated  with  aqueous  acids  without  forming  salts. 
With  alcoholic  or  ethereal  acid  solutions,  it  forms  dark  green  azonium 
salts,  of  wliich  tlie  hydrochloride  is  particularly  characteristic ;  it 
separates  in  dark  green,  glistening,  broad  needles.  The  normal  salt 
contains  one  molecule  of  acid,  but  there  is  a  tendency  to  form  an  acid 

VOL.  xciv.  i.  4)  « 


1016  ABSTRACTS   OF    CHEMICAL    PAPERS. 

salt.  The  nitrate  forms  minute,  dark  green  needles,  decomp.  236°. 
Decomposition  of  the  salts  with  sodium  hydroxide  leads  to  the  forma- 
tion of  basic  by-products  ;  alcoholic  potassium  hydroxide  or  zinc  dust 
afford  better  means  of  effecting  the  decomposition. 

Acetic  acid  acts  very  readily  on  tetratoly  i hydrazine ;  the  solution 
becomes  at  first  daik  violet,  owing  to  the  formation  of  the  quinonoid 
hydrazonium  acetate,  and  then  dark  green,  owing  to  conversion  into 
tolazonium  acetate.  On  adding  water,  7>ditolylamine  separates, 
and  ditolyldihydrotolazine  may  be  obtained  from  the  mother 
liquors. 

Phosphoryl  chloride  or  phosphorus  trichloride  and  benzoyl  chloride 
do  not  react  with  tetratolylhydrazine  in  the  absence  of  water. 
When  moisture  is  present,  large,  dark  green  crystals  are  obtained  ; 
their  formation  is  due  to  the  hydrogen  chloride  slowly  liberated  by 
the  chlorides,  which  gives  rise  to  dichlorotolazonium  chloride  and 
phosphate. 

Tp-Dianisylamine,  {OM.e'Vj^^)^ld,  prepared  by  Goldberg's  method 
(this  vol.,  i,  17),  does  not  yield  tetra-anisylhydrazine  on  oxidation, 
but  an  azine^  ^28^26^4^2'  crystallising  in  stellar  aggregates  of  bright 
yellow  needles,  m.  p.  290°.  The  anisazonium  salts  are  similar  to  the 
tolylazonium  compounds ;  the  hydrochloride  forms  green,  glistening 
needles ;  the  nitrate  is  obtained  as  a  wine-red  precipitate,  m.  p. 
223°  (decomp.).  The  ferrichloride  separates  in  bronze,  glistening, 
violet-red  plates ;  the  chromate  forms  dark  red  needles ;  the  platini- 
chloride  is  insoluble  in  water,  and  likewise  the/erro-  Sind  ftrri-cyanides, 
of  which  the  former  yields  a  rose-red,  the  latter  a  brownish-red, 
precipitate. 

Wool  is  quickly  dyed  by  anisazonium  salts  in  fast,  scarlet-red 
shades.  Anisazonium  chloride  is  dissolved  by  pyridine  without  change, 
but  gives  an  intense  sea-blue  coloration  with  aniline.  Oxidising 
agents  convert  the  anisazonium  salts  into  green  compounds,  which 
are  unstable,  and  pass  slowly  in  solution  into  carmine  substances. 
The  new  perazonium  salts  have  characteristic  absorption  bands  in  their 
spectra.  E.  F.  A. 


Decomposition  of  Tetraphenylhydrazine  with  Hydrogen 
Chloride.  Stefan  Gambarjan  {Ber.,  1908,  41,  3507-3512).— In 
a  previous  paper  (Wieland  and  Gambarjan,  Abstr.,  1906,  i,  453)  it 
was  stated  that  tetraphenylhydrazine,  when  treated  with  hydrogen 
chloride  in  anhydrous  ethereal  solution,  formed  dipheuylamine 
hydrochloride  and  p-chlorodiphenylamine.  It  is  now  found  that 
the  latter  compound  is  not  produced,  but  that  a  secondary  base, 
p-chloroanilinotriphenyla7nine,  is  formed.  The  constitution  of  this 
has  been  established  by  elimination  of  the  chlorine  by  means  of 
sodium  and  the  identification  of  the  product  with  aiiilinotriphenyl- 
amine  (triphenyl-j^-phenylenediamine),  prepared  synthetically  by 
treating  dipheuylamine  with  ;?-iodonitrobenzene,  reducing  the  nitro- 
group,  acetylating,  and  again  treating  with  iodobenzene. 

The  decomposition  of  the  tetraphenylhydrazine  is  quantitative. 
The  dark  green  quinolimoiiium  salt  is  first  formed,  and  decomposes 
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to  colourless;  diphenylamine  and  diphenylchloroamine.  Two  molecules 
of  the  latter  then  interact,  and  chlorine  is  eliminated. 

p  Chloroanilinotriphenylamine,  NPh./CjjH^'NH'CgH^Cl,  has  b.  p. 
205—21570-01  mm,  m.  p.  77— 8  P,  and  forms  a  crystalline  hydro- 
chloride and  an  acetyl  derivative,  m.  p.  199 — 200".  p-Anilinotripfienyl- 
anmie,  prepared  from  this  by  means  of  sodium,  has  m.  p.  134°,  and 
yields  an  acetyl  derivative,  m.  p.  184°. 

ip- lVitrotri2}henyla7nine  crystallises  in  rectangular  plates,  m.  p.  144°, 
insoluble  in  acetic  acid.  p-AminotriphenylainiTie  has  m.  p.  145—148°, 
and  forms  an  acetyl  derivative,  crystallising  in  silvery  plates,  m.  p. 
195°  E.   b'.  A. 

Action  of  iV-Amino-compounds  on  Bromocoumalinic  Acid 
Esters.  Carl  Bulow  and  Hans  Filchner  (5er.,  1908,  41, 
3281 — 3285). — Compounds  containing  two  similar  ring  systems  united 
by  the  ^N*N<^  group  liave  been  described  by  BUlow  and  Sauter- 
meister  (Abstr.,  1904,  i,  690)  and  by  von  Pechmann  and  Mills 
(Abstr.,  1904,  i,  1042).  Biilow  (Abstr.,  1906,  i,  905;  1907,  i,  99) 
has  also  prepared  a  compound  containing  two  different  five-membered 
rings  united  by  the  same  grouping.  The  authors  have  not  succeeded 
in  preparing  a  compound  containing  a  five-membered  and  a  six- 
membered  ring  joined  together  by  the  group  ]>N*N<[. 

b-Methyl  3'  :  ^'-diethyl  V-('d-bro7no-5-carboxy-2-])yridonyl)-2'  :  6'-di- 
'}jiethylpy7'role-3'  :  4c' -dlcarboxylate, 

f,H^C(CO,MeVCH  CMe:(p-CO,Et 

^    ^OBt CO^     ^^CMe:6-C0,Et' 

prepared  by  condensing  methyl  bromocoumalinate  with  ethyl  1-amino- 
2  ;  5-dimethyIpyrrole-3  :  4-dicarboxylate  in  presence  of  glacial  acetic 
acid,  forms  colourless  needles,  m.  p.  155°. 

Methyl  3'bromo-l-carbanddo-2-2^yridone-5-ca7'boxylate^ 

prepared  by  condensing  seiuicarbazide  with  methyl  bromocoumalinate, 
forms  colourless  needles,  m.  p.  223°  On  hydrolysis,  it  yields  3-b7'oino- 
l-carba77iido-2-pyridon6-5-carboxylic  acid,  m.  p.  252°.  J.  C.  C. 

Preparation  of  5 : 5-Dialk:ylbarbituric  Acids.  Chemische 
Fabrik  auf  Actien  (vorm.  E.  Schering)  (D.K.-P.  201244). — 
Dimethyl-  and  diethyl-malonylgnanidines,  when  hydrolysed  with 
boiling  10%  sulphuric  acid,  or  at  120°  with  concentrated  hydrochloric 
or  hydrobromic  acid,  give  rise  to  the  corresponding  5  : 5-dialkyl- 
barbituric  acids.  Gt'  I'*  ^• 

4  : 6-Dihydroxy-2-phenylpyrimidine.  E.  L.  Pinner  {Ber.,  1908, 
41,  3517 — 3519).— 4  \^'Dihydroxy-2-phenylpyrlmidine,Q^QHfi.2^^,  pre- 
pared by  the  interaction  of  equivalent  quantities  of  benzamidine 
hydrochloride  and  ethyl  malonate  in  the  presence  of  sodium  ethoxide 
at  the  ordinary  temperatuio,  forms  crystals,  m.  p.  325 — 330°.  It  is 
converted  by  bromine  in  glacial  acetic  acid  into  b-bromo-i  :  Q-dihydroxy- 
2-phe7iylpyriinidiue,  CjoH^OgN^Br,  crystallising  in  p.ile  yellow  needles, 
m.  p.   320°  (decomj).),  and  by  acetic    anhydride    into    a  iiionoacetate, 

4  a  2 
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Oj.jW^yOgNg,  glistening,  tlat  prisms,  m.  p.  195",  and  a  diacetate, 
^14^12^4^2'  brilliant,  flat  prisms,  m.  p.  93 — 94°.  i-Hijdroxy-^-ethoxy- 
'I'phenylpijj'i'fnidioie,  Cj2H^2^2^2j  ^'^  formed  by  heating  the  dihydroxy- 
compound  with  ethyl  bromide  and  an  alcoholic  solution  of  potassium 
hydroxide  under  pressure  at  100°;  it  crystallises  in  flat  prisms,  m.  p. 
174°.  W.  H.  G. 

Pyrimidines.  XXXVIII.  Syntheses  of  some  Benzyl  Deriv- 
atives of  Uracil  and  Thymine.  Treat  B.  Johnson  and  John  H. 
Derby,  jun.  (Aiiier.  Chem.  /.,  1908,  40,  444— 458).— The  authors 
have  synthesised  1-  and  3-benzyluracil  and  1-  and  3-benzyl- 
thymine. 

2-Ethylthiol'Q-oxy- 1  -benzylpyrimidine,     N<^p  tr - -^ -p  tr-^CO, 

prepared  by  the  action  of  benzyl  chloride  on  2-ethylthiol-6-oxy- 
pyrimidine,    forms    prisms,    m.  p.     77°.       2-Mhylthiol-6-oxy-3-benzyl- 

pyriniidine,  CH2Ph*N<Cprr pTTx^OO,  formed  by  the  same  reaction 

and  isolated  through  its  insolubility  in  ether,  crystallises  in  long, 
slender  prisms  and  hexagonal  prisms  or  flat  tablets,  m.  p.  139°. 
5-Bromo-2-ethylthiol-Q-oxy-3-be7izylpyrimidine,  prepared  by  the  inter- 
action of  benzyl  chloride  and  5-bromo-2-ethylthiol-6-oxypyrimidine 
(Wheeler  and  Johnson,  Abstr.,  1904,   i,  624),  crystallises  in  needles, 

m.   p.    129°.     l-Benzyluracil,  NH<^jj£(^5_2^^>CO,   prepared  by 

evaporating  2-ethylthiol-6-oxy-l-benzylpyrimidino  with  hydrochloric 
acid,  forms  prismatic  crystals,  m.  p.  175°.  It  gives  a  red  colour  with 
diazobenzenesulphonic  acid.  3-Benzyluracil,  prepared  similarly  from 
2-ethylt,hiol-6-oxy-3-benzylpyrimidine,  crystallises  in  stout  prisms, 
m.  p.  173°.  It  gives  only  a  yellow  colour  with  diazobenzenesulphonic 
acid  (distinction  from  1-benzyluracil).  b-Bromo-^-henzyluracil,  pre- 
pared by  brominatirig  3-benzyluracil  or  by  digesting  5-bromo-2-ethyl- 
tliiol  6-oxy-3-benzylpyrimidine  with  concentrated  .hydrochloric  acid, 
forms  hexagonal  prisms,  m.  p.  204°.     b-Nitro-o-i^-7iitrohenzyluracilf 

prepared  by  nitrating  3-benzyluracil,  crystallises  in  slender  prisms, 
decomposing  at  235 — 240°.     ^-Benzyl-l-methyluracil, 

CH,Ph-N<«0™>CO, 

prepared  by  treating  3-benzyluracil  with  methyl  iodide  or  from 
1-methyluracil  and  benzyl  chloride,  forms  needles,  m.  p.  75°.  On 
Ijromination,  it  gives  d-bromo-S-benzyl-l-methyluracil,  which  is  also 
formed  *by'  the  interaction  of  methyl  iodide  and  5-brorao-3-beuzyl- 
uracil ;  it  crystallises  in  diamond-shaped  prisms,  m.  p.   123°.     2-Ethyl- 

thiol-ij -oxy-l-benzyl-5  'iiiethylpyrijnidine,         N'^pVi  — OMe^F^' 

jjnpaietl  l)y  the  interaction  of  benzyl  chloride  and  2-ethylthiol-6-oxy- 
5-metliylpyrimidine,  forms  stout  j)risms,  m.  p.  70°^  in  the  same 
reaction  tiiere  is  also  formed  (insoluble  in  ether)  2-ethyUhiol-^-oxy- 
'3-benzyl-b-)n.e/Iiy^pyrimidine,    crystallising    in    hexagonal   plates,   m.    p. 
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121—122".      l-Benzylthymine,    NH<^^j£(^?2^^')>C0,       prepared 

by  digesting  2-ethylthiol-6-oxy-l-benzyl-5-methylpyrimidine  with  con- 
centrated hydrochloric  acid,  forms  clusters  of  radiating  prisms,  m.  p. 
204 — 205° ;    with    diazobenzenesulphonic    acid    it    gives    a    claret-red 

solution.  ?,-BenzyUhy7nine,  QB.^\\'^<^^^.^,^  ^CO,  similarly  pro- 
pared  from  2-ethylthiol-6-oxy-3-benzyl-5-methylpyrimidine,  forms 
diamond-shaped  prisms,  m.  p.  160°.  It  gives  only  a  yellow  colour 
with  diazobenzenesulphonic  acid.  ^-Benzyl-l-methylthymine,  obtained 
by  the  action  of  methyl  iodide  on  3-benzylthymine,  forms  prismatic 
crystals,  m.  p.  101°;  it  does  not  react  with  diazobenzenesulphonic 
acid.   On  nitration   it   yields   5-nitro-4:-hydroxy-3-p-nitrobenzyldihydro- 

thymine,  ^^i^6^A^^2^^(^y^f(yYl)'Q^lQmo\^^^'  vfhich  forms 
prisms  decomposing  at  176°.  "  J.  C.  C. 

Preparation  of  4-Dimethylamino-l-phenyl-2  : 3-dimethyl-5- 
pyrazolone.  Emil  Scheittin  (D.R.-P.  199844). — 4-Diraethylamino- 
l-phenyl-2  : 3-dimethyl-5-pyrazolone  is  readily  obtained  in  good 
yield  by  heating  4-sulphonylamino-l-phenyl-2  : 3-dimethyl-5-pyrazolone 
with  methyl  sulphate  in  alcoholic  solution  at  100 — 115°  (compare 
this  vol.,  i,  688).  G.  T.  M. 

Preparation  of  Chlorobromoindigotin.  Gesellschaft  fur 
ChiTmische  Industkie  in  Basel  (D.R.-P.  198816.  Compare  this  vol., 
i,  695). — Chlorobromoindigotin,  obtained  by  heating  at  226°  in 
nitrobenzene,  chloroindigotin  {^l  mol.)  and  bromine  (1  mol.),  is 
a  blue,  crystalline  powder,  sparingly  soluble  in  water,  alcohol,  or 
benzene,  but  dissolving  more  readily  in   warm  aniline  or  nitrobenzene. 

On  reduction  with  alkaline  reducing  agents,  it  furnishes  a  light 
yellow  leuco-derivative.  G.  T.  M. 

Halogen  Indigotins.  Carl  G.  Schwalbe  and  Hermann 
JocHHEiM  (Ber.,  1908,  41,  3796— 37  98).— A  table  is  given  of  the 
colours  of  0-,  m-,  andjo  dichloroindigotinand  indigotin  in  sulphuric  acid, 
alcohol,  chloroform,  acetic  acid,  pyridine,  aniline,  and  nitrobenzene 
solutions,  together  with  observations  on  the  preparation  of  the  three 
chloro-o-nitrobenzaldehydes  ;  MUUer's  fourth  isomeride  is  a  mixture 
of  m-chloro-o-nitrobenzaldehyde  and  unchanged  aldehyde.        W.  R. 

Halogen  Indigotinsulphonic  Acids.  Carl  G,  Schwalbe  and 
Hermann  Jochheim  (Ber.,  1908,  41,  3798— 3802).— A  halogen 
phenylglycine  mixed  with  sand,  when  washed  with  excess  of  cold 
sulphuric  acid  (60%  SO3),  yields  a  halogen  indigotinsulphonic  acid  ; 
the  purification  is  carried  out  by  extraction  with  amyl  alcohol  and 
fractional  precipitation  with  petroleum  or  benzene,  the  usual  methods 
not  giving  satisfactory  results.  m-Chlorophenylglycine  gives  a 
dichlorotetrasulphonic  acid  ;  the  ^-chloro-derivative,  a  dichlorohexa- 
sulphonic  acid,  and  the  2  :  4-dichIoro-compound,  a  tetrachlorodisulphonic 
acid ;    o-chlorophenylglycine    does    not    form    a    dye ;    the    o-bromo- 
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compound  gives  a  dye  which  does  not  contain  lialogen.  A  comparison 
of  the  aqueous  solutions  of  these  sulphonic  acids  and  indigo-carmine 
as  regards  colour  and  dyeing  properties  is  given.  W.  R. 


Constitution  of  the  Acid  Derivatives  of  Methylhydrazine. 
August  Michaelis  and  Enicn  Hadanck  {Ber.,  1908,  41,  3285—3290). 
— In  attempting  to  prep  ire  5-phenyl-l-methyl-3-pyrazolone  by  the 
action  of  phosphorus  trichloride  on  a  mixture  of  ethyl  benzoylacetate 
and  an  acid  derivative  of  methylhydrazine,  the  authors  invariably 
obtained  3-phenyl-l-methyl-5-pyrazolone,  which  is  also  produced  by 
the  condensation  of  methylhydrazine  aad  ethyl  benzoylacetate.  As 
3-pyrazolones  are  so  often  obtained  by  Michaelis  and  Mayer's  reaction, 
the  above  fact  could  only  be  explained  by  the  migration  of  the  methyl 
group  from  the  one  nitrogen  atom  to  the  other,  or  else  by  the  more 
probable  assumption  that  the  acid  derivatives  of  methylhydrazine 
employed  have  an  unsymmetrical  constitution.  The  authors  find  that 
methylsemicarbazide,  raethylthiosemicarbazide,  and  mono-  and  di- 
benzoylmethylhydrazines  have  an  unsymmetrical  constitution,  as  they 
condense  readily  with  aldehydes  with  the  formation  of  hydrazones, 
whilst  oxalyldimethylhydrazine  appears  to  be  symmetrically  con- 
stituted. 

Benzylidenemethylsemicarhaz  Ide,  N  Hg  *  CO  •  N  Me  •  N I C  FT  Ph ,  pre  par  ed 
by  the  action  of  benzaldehyde  on  methylsemicarbazide,  forms  white 
needles,  m.  p.  162°.     p-Methoxi/benz7/lidenemethylsemicarbazide, 

NHg-CO-NMe-NICH-CgH^-OMe, 
similarly  prepared  from  anisaldehyde,  forms  silky  needles,  m.  p.  191°. 
The  constitution  of  methylsemicarbazide  is  therefore 

NH^-CO-NMe-NHg, 
and,  in  accordance  with  this,  it  reacts  with  carbon  disulphide  to  form 
bis-methylcarbamidothiocarbamide,  CS(NH*N  Me*CO*NH2)2,  white 
needles,  m.  p.  253*5°.  When  methylhydrazine  is  treated  with  carbon 
disulphide,  there  is  formed  the  salt,  NHMe-NH-GS-S-NHg'NHMe, 
which  loses  hydrogen  sulphide  and  yieldsbis-methylaminothiocarbamidf^, 
CS(NH-NHMe)2,  white  needles,  m.  p.  241°. 

PhenyJbenzylide7ie7nethylthiosemicarbazide,  NHPh' CS* N Me*N I CHPh, 
prepared  by  the  interaction  of  benzaldehyde  and  phenylmethylthio- 
semicarbazide,  forms  long,  glistening  needles,  m.  p.  131*5°. 

Benzoylbenzylidenemethylhydrazine,  NMeBz*N!CHPh,  prepared  by 
the  interaction  of  benzaldehyde  and  crude  monobenzoyl methylhydrazine 
(an  oil  from  benzoic  anhydride  and  methylhydrazine),  forms  small, 
white  needles,  m.  p.  82°. 

BenzoTjlanisylidenemelhylhydrazine,  NMeBz •  N ! CH 'CgH^'OMe,  pre- 
pared from  anisaldehyde,  forms  slender,  white  nee  lies,  m.  p.  115°. 
When  benzoylmethylhydrazine  in  alcoholic  or  ethereal  solution 
is  shaken  with  yellow  mercuric  oxide,  an  oil  is  obtained  which  has  the 
properties  of  a  tetrazone  ]  this  could  not,  however,  be  prepared  in  the 
pure  state. 

Dibenzoylmethylhydrazine  can  be  prepared  by  treating  methyl- 
hydrazine with  benzoic  anhydride;  it  has  m.  p.  145°  (von  Briining, 
Abstr.,  1890,  23,  gives  143°). 
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Diacetylmethylhydrazine,  NMeAcNHAc,  is  a  colourless  oil,  b.  p. 
280°. 

Oxalyldimethylhydrazine  does  not  yield  a  hydrazone  with  either 
benzaldehyde  or  anisaldehyde.  J.  C.  C. 

Constitution  of  the  Bndoxypyrrodiazoles  [4  : 5-Oxy-l :  2  :  5- 
osotriazoles].  Giacomo  Ponzio  {Gazzetta,  1908,  38,  ii,  522—524. 
Compare  Abstr.,  1898,  i,  386  ;  1899,  i,  717,  827 ;  1900,  i,  588  ]  1901, 
i,  169  ;  1902,  i,  190). — The  author's  conclusion,  that  the  compounds 
obtained  by  the  oxidation  of  the  hydrazoximes  (loc   cit.)  contain  the 

N-N 
nucleus    0<^^    t^^^  ^^  confirmed  by  the  recent  work  of   Wieland 

Y~V 
and  Semper  (this  vol.,  i,  108),  who  find  that  phosphorus  pentachloride 
does  not  react  with  compounds  containing  the  group  :NIO,  whilst  it 

CI 

readily  transforms  compounds  containing  the  complex  0<^  i  '  into  the 

corresponding  compounds  containing  the  grouping  ICIN*. 

The  interaction  of  phosphorus  pentachloride  and  4  : 5-oxy-l-phenyl- 
3  :  4-dimethyl-l  :  2  :  5-osobriazole  yields  l-phenyl-3  : 4-dimethyl-l  :  2  :  5- 
osotriazole,  which  partly  undergoes  chlorination  to  1-p-chlorophenyl- 
3  :  4-dimethyl-l  :  2  :  5-osotriazole.  T.  H.  P. 

Cain's  Theory  of  Diazo-compounds  and  Ammonium  Salts. 
Arthur  Hantzsch  {Ber.,  1908,  41,  3532— 3536).— A  criticism  of 
Cain's  theory  of  diazo-compounds  (compare  Trans.,  1907,  91, 
1049)  and  of  ammonium  salts.  The  main  objections  raised  by  the 
author  are  briefly  as  follows  :  (1)  diazobenzene  salts  have  the  properties 
of  true  benzene  derivatives,  and  not  those  of  derivatives  of  dihydro- 
„      /^\  benzene,   as   represented   by   the  annexed  formula ; 

^  >!N*X  (2)  the  behaviour  of  diazo-salts  when  reduced  or 
1|        oxidised,   or  when  treated  with  halogen,  is   not    in 

~^  agreement  with  the  presence  of  an  unsaturated  ring, 
as  shown  by  this  formula ;  (3)  a  compound  having  such  a  constitution, 
when  reduced,  should  yield  jo-phenylenediamine  ;  (4)  since  both  normal 
and  isodiazo-compounds  are  very  similar  in  their  chemical  behaviour, 
TT     / — -  they  cannot  be   represented    by 

^  '*N  A   /     \xr'TSr»R  formulae  so  different  as  those  an- 

-N-R  \__/  ^®^«^-  The  fact  that  the  isomeric 

diazocyanides  give  similar  absorp- 
tion spectra  (compare  Dobbie  and  Tinkler,  Trans.,  1905,  87,  273) 
shows  that  these  compounds  must  have  very  similar  constitutions  ; 
(5)  if  tetraethylammonium  chloride  has  the  formula  NEtglCl'Et,  and 
undergoes  ionisation  in  aqueous  solution,  thus :  NEtjICl'Et  — >- 
NEtg-i-Et-Cl — ^NEt/-fCr,  it  should  be  possible  to  detect  the 
triethylamine  and  ethyl  chloride  produced  as  intermediate  products, 
since  these  compounds  interact  but  very  slowly  at  low  temperatures. 
As  the  formation  of  these  compounds  cannot  be  detected,  the  above 
supposition  is  untenable.  W.  H.  G. 

Decomposition  of  Diazo  solutions.  Arthur  Hantzsch  and 
Kenworthy    J.     Thomp^^on     {Ber,,     1908,     41,    3519 -2532).  — An 


N 
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investigation  on  the  rates  of  decomposition  of  aqueous  solutions  of 
various  diazo-salts,  carried  out  witli  the  object  of  clearing  up  several 
points  which  were  still  unsettled  (compare  Schwalbe,  Abstr.,  1905,  i, 
618;  Cain,  ibid.,  i,  724). 

Freshly  prepared  diazobenzene  chloride  contains  traces  of  a 
substance,  the  nature  of  which  could  not  be  determined,  which  acts 
as  a  preservative.  It  disappears  when  the  diazo-compound  is  kept, 
for  some  time  in  a  desiccator,  or  when  a  current  of  dry  air  is  passed 
over  the  substance  ;  consequently,  solutions'^of  the  freshly  prepared 
salt  are  more  stable  (^  =  0'0008  — 0"0009)  than  those  of  the  substance 
which  has  been  kept  for  some  days,  or  treated  with  a  current  of  dry 
air,  when  the  mnximum  value  of  k  found  was  O'GOllB  (compare 
Hantzsch  and  Osswald,  Abstr.,  1900,  i,  703;  Euler,  Abstr.,  1903,  i, 
298).  It  is  therefore  evident  that  the  keeping  qualities  of  aqueous 
solutions  of  diazo  salts  may  be  greatly  influenced  by  very  slight  traces 
of  unknown  impurities.  Diazobenzene  bromide  in  dilute  solutions 
decomposes  at  about  the  same  rate  as  the  chloride.  The  velocity  of 
decomposition  increases  slowly  with  the  concentration,  the  increase 
in  the  case  of  the  bromide  being  slightly  greater  than  that  of  the 
chloride,  probably  because  the  undissociated  bromide  is  less  stable 
than  the  undissociated  chloride.  Further,  the  velocity  of  decomposi- 
tion increases  with  the  decomposition  of  the  salt ;  this  is  probably  due 
to  the  formation  of  a  halogenated  benzene,  produced  by  the  action 
of  the  hydrogen  halide  which  is  liberated.  Diazobenzene  iodide, 
even  in  very  dilute  solutions,  decomposes  far  more  rapidly  than  the 
chloride  or  bromide,  probably  because  the  chief  reaction  which  takes 
place  in  this  case,  namely,  the  formation  of  iodobenzene,  proceeds  at 
a  greater  rate  than  the  production  of  phenol.  A  velocity  constant 
could  not  be  obtained,  owing  to  the  complexity  of  the  many  reactions 
which  take  place  during  the  decomposition  of  solutions  of  diazonium 
iodides. 

The  rate  of  decomposition  of  ^-nitrodiazobenzene  chloride  increases 
with  the  concentration  ;  since  it  is  greatly  accelerated  by  light,  the 
solutions  were  kept  as  far  as  possible  in  the  dark,  the  value  obtained 
being  A;  =  0*00020  at  50°  (v  =  9).  Neither  hydrochloric  acid  nor 
acetic  acid  influences  the  rate  of  decomposition  of  solutions  of  pure 
p-nitrodiazobenzene  chloride  to  any  marked  degree  (compare  Schwalbe, 
loc.  cit.). 

Diazo-acetates  in  aqueous  solution  do  not  decompose  in  a  normal 
manner ;  the  weaker  the  diazo-base  the  more  abnormal  is  the  course 
of  the  reaction.  As  was  stated  by  Schwalbe,  the  presence  of  sodium 
chloride  increases  the  stability  of  solutions  of  ^-nitrodiazobenzene 
acetate. 

Solutions  of  diazo-salts  are  slowly  decomposed  by  nitrous  acid 
(compare  Cain,  loc.  cit.);  the  nitrous  acid  does  not  act  as  a  catalyst, 
as  stated  by  Schwalbe,  but  slowly  disappears,  since  it  is  directly 
concerned  in  the  decomposition.  '  W.  H.  G. 

[Preparation  of  Disazo-derivatives  of  2-Amino  jo-cresoL] 
Anilinfarben  &  Extract  Fabriken  vorm.  J.  R.  Geigy  (D.R.-P. 
201377). — %  Amino- \)-tolyl  toluene -p-aulphonaie,  C^^Hy'SO^'O'C^^Hg'NHg, 
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lustrous  prisms,  m.  p.  78°,  is  obtained  by  reducing  2-nitro-jo-tolyl 
toluene-/)- sulphonate  ;  it  couples  with  diazonium  salts  and  diazoaryl- 
sulphonic  acids,  yielding  diazotisable  jo-aminoazo-derivatives,  snch  as 
sodium  8ulphobenzene'6-azo-2amino-'p-tolyl  toluene-ip-sulphonate, 
S03Na-06H4-N2-aH5(NH2)-0-S02;C^H7. 
The  diazo-coiupounds  of  these  />-aminoazo-derivatives  couple  with 
naphthol  in  alkaline  solution,  and  the  resulting  disazo-derivatives 
give  valuable  colouring  matters  on  removing  the  toluene-jo-sulphonic 
group  by  hydrolysis.  G.  T.  M. 

Azo-derivatives  of  2-Ohloro-/7-anisidine-  and  2-Ohloro-/)- 
phenetidine-sulphonic  Acids.  Actien-Gesellschaft  fur  Anilin- 
FABRiKEN  (D.R.-P.  189169). — Insoluble  coloured  salts  of  the  azo- 
compounds,  NaSO,-CfiH2CI(OMe)-N2-CioHo-OH  and 

NaS03-C,H2Cl(OEt)-N2-CioH,,-OH, 
are  produced  by  double  decomposition  with  barium  or  other  metallic 
chlorides.      When  mixed  with  aluminium  hydroxide,  these  substances 
give  rise  to  scarlet  lakes  of  great  brilliancy  and  fastness.      G.  T.  M.. 

Azo-derivatives  of  Phenol  and  of  the  Phenolcarboxylic 
Acids.  EuGKNE  Grandmougin  and  Hans  Freimann  (J.  p'.  Chem., 
1908,  [ii],  78,  384 — 408). — A  continuation  and  extension  of  former 
work  (compare  Abstr.,  1907,  i,  664,  986,  987;  this  vol.,  i,  926). 

Azo-derivatives  of  Phenols. — The  henzenesulphonyl  ester  of  ;j-hydroxy- 
azobenzene  crystallises  in  yellow  needles,  m.  p.  109°.  The  acetyl 
derivative  of  bis-benzeneazophenol  has  m.  p.  116°,  and  the  henzene- 
sulphonyl ester  forms  yellowish-brown  needles,  m.  p.  99°.  The 
henzenesulphonyl  ester  of  tris-benzeneazophenol  forms  red  crystals, 
m.  p.  202° 

o-Tolueneazophenol  has  m.  p.  107 — 108°  (Noel ting  and  Werner, 
Abstr.,  1891,  212,  give  102—103°;  Paganini,  Abstr.,  1891,  556, 
gives  101°) ;  the  acetyl  derivative  crystallises  in  reddish-yellow 
leaflets,  m.  p.  68°,  and  the  henzenesulphonyl  ester  forms  small,  orange 
leaflets,  m.  p.  64°.  Bis-o-tolueneazophenol  has  m.  p.  116°  (Noelting 
and  Werner,  loc.  cit.,  give  146°;  Paganini,  loc.  cit,  gives  116°).  The 
acetyl  derivative  forms  reddish-yellow  needles,  m.  p.  75 — 76°.  When 
bis-o-tolueneazophenol  is  prepared  from  diazotised  o-toluidine  and  ethyl 
79-hydroxybenzoate,  it  has  m.  p.  150°,  an«l  the  acetyl  derivative  has 
m.  p.  98°.     The  nature  of  this  difference  is  not  yet  known. 

£is-m.-toly£neazophenol  forms  yellowish-brown  needles,  m.  p.  94°  ;  the 
acetyl  derivative  crystallises  in  yellow  needles,  m.  p.  75°.  2Vis-m- 
tolueneazophenol,  prepared  by  the  action  of  m-diazotoluene  on  salicylic 
acid,  forms  brown  needles,  m.  p.  160°.  The  acetyl  derivative  of 
^-tolueneazophenol  has  m.  p.  95° ;  the  henzenesulphonyl  ester  forms 
brownish-yellow  leaflets,  m.  p.  114°.  Bis-/9-tolueneazophenol  has  m.  p. 
176°,  and  the  acetyl  derivative  has  m.  p.  138°  (Goldschmidt  and 
Pollak,  Abstr.,  1892,  974,  give  170°  and  128°  respectively).  Tris-^- 
tolueneazophenol  forms  brownish-red  needles,  m.  p.  238° ;  the  acetyl 
derivative  crystallises  in  golden  needles,  m.  p.  187°.  2-^-Nitrohenzen.e- 
azo-4:-henze7ieazop/ie7iolj  prepared  by  treating  jo-hydroxyazobenzene  with 
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• 
diazotised  ;?-nitroaniline,  has  m.  p.  196°;  the  acetyl  derivative  has 
m.  p.  189°.  4c-ip-NitrobenzeneazO'2-bemeneazophenoI,  prepared  from 
o-hydroxyazobenzene  and  diazotised  ^-nitroaniline,  has  lu.  p.  189°; 
the  acetyl  derivative  has  m.  p.  154°.  4:-Acetylamino-'2-ip-nitrobenzene- 
azophenol,  prepared  by  the  interaction  of  p-nitrodiazobenzene  and 
7?-acetylaminophenol,  forms  brown  needles,  m.  p.  227°;  it  is  hydro- 
lysed  by  G0%  sulphuric  acid  to  4:-amino-2--p-nitrohenzeneazophenol, 
golden  crystals,  m.  p.  211°.  ^-Naphthahneazophenol  forms  bronze 
needles,  m.  p.  240° ;  the  acetyl  derivative  crystallises  in  brown  needles, 
m.  p.  180°. 

Azo -derivatives  of  Salicylic  Acid. — Methyl  ^nitrohenzeiieazosalicylate 
forms  silky,  orange  needles,  m.  p.  166°;  the  acetyl  derivative  forms 
orange-yellow  needles,  m.  p.  131°.  The  acetyl  derivative  of  phenyl 
benzeneazosalicylate  (Limpricht,  Abstr.,  1891,  1036)  forms  golden 
needles,  m.  p.  132°.  Limpricht's  phenyl  bis-benzeneazosalicylate  is 
hydroxyazobenzene.  Phenyl  p-nitrobenzeneazosalicylate  crystallises  in 
yellow  needles,  m.  p.  165°;  the  acetyl  derivative  forms  yellow  needles, 
m.  p.  155°.  o-Nitrobenzene,azosalicylaldehyde  forms  brown  crystals, 
m.  p.  141°;  the  phenylhydrazone  forms  brown  needles,  m.  p.  192°. 
Methyl  bis-benzeneazosalicylate  forms  brown  crystals,  m.  p.  141°;  the 
acetyl  derivative  forms  yellowish-red  needles,  m.  p.  145°.  Methyl 
biS'O-tolueneazosalicylate  forms  brownish -yellow  needles,  m.  p.  154°. 
Bis-m-tolueneazosalicylic  acid  forms  brownish-olive  needles,  m.  p.  210°; 
the  acetyl  derivative  forms  yellow  needles,  m.  p.  170°.  Bis-p-tolueue- 
azosalicylic  acid  crystallises  in  brown,  felted  needles,  m.  p.  214°;  the 
acetyl  derivative  forms  n  ddish-brown  tablets,  m.  p.  198°.  These 
bisazo-derivatives  of  salicylic  acid  are  all  prepared  in  alkali  hydroxide 
solution. 

Azo-derivatives  of  \)-Hydroxybenzoic  Acid. — The  acetyl  derivative  of 
benzeneazo-/i-hydroxy benzoic  acid  has  m.  p.  205°,  not  198 — 199°  as 
previously  given.  o-Tolueneazo-^-hydroxybenzoic  acid  crystallises  in 
orange-yellow  needles,  m.  p.  223°.  In  the  preparation  of  this 
substance  from  diazotoluene  chloride  and  p-hydroxybenzoic  acid  in 
alkali  hydroxide  solution,  there  are  also  formed  bis-o-tolueneazophenol 
and  o-tolueneazoindazole  ;  the  acetyl  derivative  of  the  latter  forms 
golden-yellow  needles,  m.  p.  163°,  and  the  benzoyl  derivative,  yellow 
needles,  m.  p.  179  5°.  p-Tolueneazo-p-hydroxy  ben  zoic  acid  forms 
yellow  needles,  m.  p.  236°  ;  the  acetyl  derivative  forms  yellow  needles, 
m.  p.  205°. 

Ethyl  benzeneazo-;;-hydroxybGnzoate  (Auwers  and  Rohrig,  Abstr., 
1897,  i,  341)  is  readily  prepared  by  the  action  of  diazobenzene  chloride 
on  ethyl  jo-hydroxybenzoate  :  the  acetyl  derivative  forms  yellowish- 
orange  needles,  m.  p.  137°.  JiJthyl  otolueneazo-p-hydroxijbenzoate  has 
m.  p.  105°. 

Azo-derivatives  of  m-Hydroxybenzoic  Acid. — Benzeneazo  m-hydroxy- 
benzoic  acid  has  m.  p.  221°  (Limpricht,  loc.  cit.,  gives  213°);  the 
methyl  ester  forms  brown  needles,  m.  p.  78 — 79°.  Bis-benzeneazo  m- 
hydroxy benzoic  acid  occurs  in  two  isomeric  forms,  namely,  the  2  : 6- 
and  the  4 : 6-bis-benzeneazo-derivatives.  Of  these,  the  a-acid  (not 
specified)  forms  brown  needles,  m.  p.  222 — 223°,  nnd  the  )8-acid  has 
m.  p.  226 — 227° ;  it  is  sparingly  soluble  in  methyl  alcohol,  whilst  the 


ORGANIC    CHEMISTRY.  1025 

a-acid  is  readily  soluble  in  this  solvent.  The  methyl  ester  of  tlie 
/S-acid  forms  bronze-yellow,  felted  needles,  m.  p.  183°.  J.  C.  C. 

Azobenzene-^-hydrazinesulphonic  Acid  resulting  from 
the  Action  of  Sulphur  Dioxide  on  Diazobenzene  Sulphate 
and  its  Condensation  with  Aldehydes  and  Ketones.  Julius 
Troger  and  O.  Muller  {J.  pr.  Chem.,  1908,  [ii],  78,  369— 383).— In 
continuation  of  previous  work   (Troger,  Berlin,   and   Franke,  Abstr., 

1906,  i,  994),  the  authors  have  prepared  a  further  number  of 
hydrazones  by  condensing  azobenzene-;?-hydrazinosulphonic  acid  with 
aldehydes  and  ketones  in  the  presence  of  glacial  acetic  acid  or  alcoholic 
hydrochloric  acid. 

Benzeneazo-^-tolylidene-]}-hydrazone, 

C6H,/N2-C,H4-NH-N:CH-C,H4M:e, 
prepared  from  /^-tolualdehyde,  crystallises  in  orange-yellow  needles, 
m.  p.  178°;  the  hydrochloride  i or ms,  small,  blue  needles.  Benzeneazo- 
cuminylidene-p-hydrazone,  CgH^'No-CgH^-NH'NICH'CgH^-C.^Hy,  pre- 
pared from  cuminaldehyde,  forms  yellowish-red  needles,  m.  p. 
144 — 145°;  the  hydrochloride  is  dark  blue.  Benzeneazo-m-chloro- 
benzylidene-^-hydrazone,  OgHr/N^/CgH^'NH'NICH'C^.H^CI,  prepared 
from  m-chlorobenzaldehyde,  forms  small,  glistening,  golden-yellow 
leaflets,  m.  p.  160'5°;  the  sulphate  forms  dark  blue  needles.  Benzene- 
azo-m-bi'omobenzylidene-ip-hydrazone  crystallises  in  small,  glistening, 
golden-yellow  leaflets,  m.  p.  173°;  the  sulphate  is  blue.  Benzene- 
azo-^-aminobenzylidene  p-hydrazone,  prepared  from  />-aminobenz- 
aldehyde,  forms  small,  reddish-brown  leaflets,  darkening  at  136°, 
and  decomposing  above  this,  the  residue  being  completely  melted  at 
1 80  5°.  Benzeneazo-p-dimethylamwobenzylidene-^-hydrazone  crystallises 
in  cinnabar-red  needles,  m.  p.  185*5°  ;  the  hydrochloride  forms  small, 
glistening,  blue  needles.  Benzeneazo-'p- hydroxy benzylidene-jj-hydrazone 
forms  dark  red  needles,  m.  p.  196°;  the  hydrochloride  consists  of  dark 
blue  needles.  Benzeneazofur/urylidene-p-hydrazone, 
O^H.-N.-C.H.-NH-NICH-C^HgO, 
prepared  from  furfutaldehyde,  forms  reddish-brown  tablets,  m.  p. 
133"^ ;  the  hydrochloride  is  brownish-black. 

Benzeiieazobenzophenone  -  p  -  hydrazone,  Cj.Hrj'Ng'CgH^'NH'NICPhg, 
prepared  from  benzophenone,  forms  brownish-red  leaflets,  m.  p. 
144°;  the  hydrochloride  forms  blue  needles  or  plates.  Benzeneazo- 
benzil-p-hydrazone, 

CeH^-N^-C^H^-NH-NICPh-CPhlN-NH-CcH^-Ng-OcHi, 
prepared  from  benzil,  forms  orange-red  needles,  m.  p.  181 — 185°;  the 
hydrochloride  is  blue.     Benzeneazobenzylidenep-hydrazone  hydrochloride 
is  a  black  powder.  J.  C.  C. 

Trisbenzeneazophenol.  Leo  Vignon  (Bull.  Soc.  chim.,  1908, 
[iv],  3,  1030— 1031).— In  previous  work  (Abstr.,  1904,  i,  699)  on 
bisbenzeneazophenol,  the  author  obtained  indications  of  the  formation 
of  a  substance  richer  in  nitrogen,  and  this  has  led  him  to  repeat 
Grandmougin  and  Freimann's  work  on  trisbenzeneazophenol  (Abstr., 

1907,  i,  664).  He  confirms  their  results,  but  points  out  that  the 
yield  of  the  trisazo-substance  is  only  1%  of  the  theoretical. 

T.  A.  H. 
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Aromatic  Tetrazens.  V.  Hrinrich  Wieland  {Ber,,  1908,  41, 
3498—3506), — The  tetrazens  are  decomposed  by  hydrogen  chloride 
in  a  similar  manner  to  the  tetra-arylhydrazines  : 

NAr2-N:]Sr-NAr2  =  NHArg  +  NAr^Cl  +  ^^. 

Thus  tetratolyltetrazen  yields  first  a  qninonoid  salt, 
NAr2-N:N-NClAr:C(.H4MeH, 
indicated  by  a  violet  coloration  in  solution,  which  is  decomposed  with 
evolution  of  nitrogen,  and  tinally  p-ditolylamine,  tolazonium  and 
dichlorotolazonium  chloride  result.  Tetra-anisyltetrazen  behaves 
similarly  ;  acetic  acid  brings  about  this  decomposition  in  the  cold  wit  h 
remarkable  ease. 

^-Tetratolyltetrazen,  ^{G>jl{^)<^'W,'^'^{Q^']i^)^,  prepared  by  oxidation 
of  p-ditolylhydrazine,  preferably  with  permanganate,  crystallises  in 
glistening,  yellow  needles,  decomp.  134°.  It  is  decomposed  by  hydrogen 
chloride  or  acetic  acid  to  tolazine  derivatives.  With  bromine,  a  bluish- 
violet  coloration  indicates  a  primary  additive  product,  which  changes 
to  a  brownish-green ;  but  little  ditolylamine  along  with  much 
dibromotolazine  is  formed. 

To  prepare  jo-dianisylhydrazine,  ^-dianisylamine  is  converted  into  the 
oiitrosoamine,  crystallising  in  flat,  bright  yellow  needles,  m.  p.  79°,  and 
dissolving  in  concentrated  sulphuric  acid  with  a  greenish- blue  colora- 
tion. On  reduction  with  zinc  dust  and  acetic  acid,  the  dianisyl- 
hydrazine,  NH2*N(0^,H4*OMe)2,  is  obtained  in  mother-of-pearl-like, 
broad  pointed,  colourless  needles,  m.  p.  111°.  The  hydrochloride  is 
sparingly  soluble.     The  oxidation  to  Y>-tetra-anisyltetraze7i, 

N2[N(C,H,-OMe)j2, 
could  only  be   effected  by  means    of  ^-benzoquinone.     The  tetrazen 
forms  citron-yellow,  four-sided  plates,  m.  p.   117°  (violent   decomp.). 
Decomposition     with    acids    gives    the     characteristic     anisazonium 
compounds. 

Tetratolyltetrazen  dissolved  in  xylene,  when  heated  for  a  few 
minutes,  shows  a  violent  evolution  of  nitrogen  and  formation  of 
tetratolylhydrazine.  E.  F.  A. 

Catabolism  of  Proteins.  Fkanz  Hofmeister  {Arch.  exp.  Path. 
Phartn.,  SuppL,  1908,  273 — 281). — This  paper  is  mainly  a  review  of 
recent  work  on  the  cleavage  of  proteins,  and  the  importance  of  such 
work  and  the  necessity  of  dealing  with  pure  substances  are  among 
the  points  insisted  upon.  W.  D.  H. 

Effect  of  Acid  and  Alkali  on  the  Osmotic  Pressure  of  the 
Serum  Proteins.  L.  Adamson  and  Herbert  F].  Roaf  {Bio-Chem. 
./.,  1908,  3,  422 — 438). — Alkali  increases  (although  not  proportionally 
to  the  amount  added)  the  osmotic  pressure  of  the  serum  proteins. 
Acid  causes  this  pressure  to  fall  to  zero,  but  larger  amounts  of  acid 
increase  it  again.  The  point  of  zero  pressure  corresponds  with  the 
"  alkaline  reactivity  "  of  serum  ash.  When  the  amount  of  alkali  added 
is  corrected  by  this  '*  alkaline  reactivity,"  the  relationship  of  the  osmotic 
pressure  to  the  amount  of  alkali  is  a  logarithmic  one.  The  experiments 
with  alkali  are  limited  by  the  breaking  up  of  the  protein  into  particles 
small  enough  to  pass  a  parchment  paper  membrane,  and  with  acid  by 
the  partial  precipitation  of  the  protein.  W.  D.  H. 


I 


ORGANIC  CHEMISTRY.  1027 

Dissociation  of  Solutions  of  the  Basic  Caseinates  [Caseino- 
genates]  of  Sodium  and  Ammonium.  T.  Brailsford  Kobertson 
(/.  Physical  Chem.,  1908,  12,  473— 483).— In  a  previous  paper 
(Abstr.,  1907,  i,  1096),  it  has  been  shown  that  the  solutions  of  sodium 
and  ammonium  caseina'e  neutral  to  litmus  obey  Ostwald's  dilution 
law  for  binary  electrolytes.  Sackur  (Abstr.,  1903,  ii,  4)  had  previously 
carried  out  electrical  conductivity  measurements  with  solutions  of  the 
corresponding  "  basic  "  salts,  which  were  obtained  by  adding  sufficient 
alkali  to  make  the  solutions  neutral  to  phenolphthalein,  the  amounts 
of  alkali  required  to  produce  the  basic  and  neutral  solutions  being  in 
the  ratio  8  :  5.  The  author  now  shows  from  Sackur's  results  that  the 
solutions  of  the  basic  caseinates  also  follow  the  dilution  law  for  binary 
electrolytes,  so  that  casein  appears  to  behave  as  a  monobasic  acid  in 
both  solutions.  Sackur  has  suggested  that  casein  behaves  to  alkalis 
as  a  tetrabasic  acid,  but  it  is  shown  that  the  evidence  for  this  view  is 
untrustworthy. 

The  above  results  are  best  accounted  for  on  the  view  that  complex  ions 
containing  casein  are  pre>ent.  The  neutral  caseinates  are  ampho-salts 
of  the  combined  base,  containing  the  ions  NaX'  and  XXOH'  (X  =  casein), 
whilst  the  basic  caseinates  are  true  salts  of  the  combined  base, 
the  solutions  containing  the  ions  Na'  and  XXOH'.  In  all  the  solutions 
there  is  an  equilibrium  of  the  type  NaX*  +  HXOH  ZT  Na*  +  HXXOH, 
which  is  not  displaced  by  dilution. 

From  Sackur's  results,  the  value  15*2  xlO~^^  cm. /sec.  is  obtained  for 
the  velocity  of  the  cisein  ion  in  solutions  of  basic  sodium  caseinate, 
and  9*1  X  10~^  cm, /sec.  for  the  velocity  of  the  same  ion  in  solutions  of 
ammonium  caseinate. 

The  dissociation  constants  for  the  "  basic  "  sodium  and  ammonium 
salts  of  casein  are  0*0499  and  0*0404  respectively.  G.  S. 

Action  of  Iron  and  of  Heavy  Metals  [as  Oxygen  Carriers]. 
Vl^X'ENZ0  Cervello  (Arch.  exp.  Path.  Pharin.,  Suppl.,  1908, 
107  — 109).  —  The  oxidation  of  guaiacum  resin  is  accelerated  by  the 
salts  of  heavy  metals,  and  most  of  all  by  those  of  iron  and  copper. 
In  the  case  of  ferric  salts,  a  partial  reduction  to  the  ferrous  state 
occurs.  The  part  played  by  iron  as  a  constituent  of  haemoglobin  is 
discussed.  G.  B. 

Urochrome.  I.  Hermann  Hohlweg  [Biochem.  Zeitsch.,  1908.  13, 
199 — 204). — The  pigment  was  prepared  from  human  urine,  which  was 
made  alkaline  with  calcium  hydroxide,  precipitated  with  calcium 
chloride,  the  filtrate  fleutralised  with  acid,  and  evaporated  in  a  vacuum 
to  a  syrup  ;  after  separation  of  the  greater  part  of  the  salts,  the  syrup 
was  dibited  and  shaken  for  several  hours  with  animal  charcoal,  which 
absorbed  the  pigment,  and  from  which  it  was  afterwards  removed  by 
glacial  acetic  acid.  From  the  solution  thus  obtained,  it  was 
precipitated  by  ether.  The  brown  powder  prepared  in  this  way 
contained  8*22%  of  ash,  and  was  soluble  in  water  and  methyl 
alcohol,  but  insoluble  in  strong  ethyl  alcohol  and  other  organic 
solvents.  Its  spectrum  showed  no  absorption  bands,  and  it  did  not 
give  the  urobilin  reaction  with  ammoniacal  zinc  chloride.     It  gave  the 
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Garrod  reaction   with   acetaldehyde  and    subsequent    treatment    with 
ammoniacal  zinc  chloride;  also  the  Molisch  reaction  with  a-naphthol. 

S.  B.  S. 

Uroohrome.  II.  K.  E.  SALOMo^sEN  {Biochem.  Zeitsch.,  1908,  13, 
205 — 207). — The  product  was  prepared  by  a  slight  modification  of 
Hohlweg's  method  (preceding  abstract).  It  was  purified  by  conversion 
into  its  calcium  salt.  On  treatment  of  an  aqueous  solution  of  the  pig- 
ment with  bromine  in  the  cold,  a  yellow  6romo-derivative  was  obtained, 
which  was  soluble  in  alkalis.  On  warming  an  aqueous  solution  of 
urochrome  with  bromine,  a  more  vigorous  bromination  accompanied  by 
oxidation  takes  place.  S.  B.  S. 

Urochrome.  III.  Stefano  Mancini  (Biochem.  Zeitsch.,  1908, 13, 
208 — 214). — The  bromo-derivative  of  Hohlweg  and  Salomonsen 
(preceding  abstracts)  was  prepared  by  a  modified  method,  unconcentrated 
urine  being  employed  for  the  purpose.  It  was  purified  by  dissolving 
in  alkali,  precipitating  by  acid,  dissolving  the  substance  thus  obtained 
in  water,  and  treating  again  with  bromine.  The  doubly-refracting,  yellow 
product  thus  prepared,  when  heated  with  zinc  dust  or  calcium 
hydroxide,  gives  strong  pyrrole  reactions.  Its  composition  corresponds 
approximately  with  the  formula  Cg^^H^jOj^N^Br^,  which  would  be  a 
bromo-derivative  of  C^^H^^OigN^.  This  is  not  far  removed  from  the 
formula  Cg^jH^gOjoN^,  which  Thudichum  ascribed  to  uromelanin.  For 
it  the  name  uro2)yrryl  is  proposed.  By  oxidation  of  crude  bromouropyrryl 
with  bromine  water,  oxalic  acid,  an  oily  acid,  which  gives  the  pyrrole 
reaction,  and  also,  mo.>t  probably,  bromoanil  were  obtained.  Neither 
oxalic  acid  nor  bromoanil  were  obtained  when  a  product,  purified  by 
repeated  solution  in  alkali,  re-prccipitation  with  acids,  and  re  bromina- 
tion, was  employed.  The  relation  of  uropyrryl  to  urochrome  is  not 
yet  ascertained.  y.  B.  S. 

Hippomelanin.  I.  Peter  Bona  and  0.  Riesser  {Zeitsch.  physiol. 
Chem.,  1908,  67,  143— 153).— Hippomelanin,  purified  by  Fiirth  and 
Jerusalem's  method  (Abstr.,  1907,  ii,  797),  has  been  oxidised  by  a 
3%  solution  of  hydrogen  peroxide  containing  a  small  amount 
(0*002%)  of  hydrochloric  acid  in  solution.  The  total  nitrogen  of  the 
aqueous  solution  was  7*5%,  and  the  ammoniacal  nitrogen  42%,  that 
is,  56%  of  the  total  nitrogen  present  in  the  hippomelanin.  Attempts 
were  made  to  isolate  the  other  nitrogenous  products  in  the  form  of 
copper  compounds.  A  copper  derivative  was  obtained  which  was 
insoluble  in  alcohol  and  water.  This  contained  a  small  amount  of 
copper  oxalate,  but  no  other  constituent  was  obtained  in  a  pure 
form. 

A  copper  derivative  soluble  in  alcohol  and  water  was  also  obtained. 
From  this  a  base,  which  was  precipitated  by  phosphotungstic  acid, 
was  isolated.  The  hydrochloride  is  readily  soluble  in  water  or  alcohol. 
The  picrate  is  deposited  as  an  oil  s[>aringly  soluble  in  alcohol  ;  the 
picrolonate  is  a  deep  red  compound  s[)aringly  soluble  in  water,  and  the 
platinichloride,  N=16'14%,  forms  ochie-yellow  prisms,  m.  p.  280° 
insoluble  in  alcohol.  J .  J.  S. 
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Inosic  Acid.  Carl  Neuberg  and  B.  Brahn  {Ber.,  1908,  41, 
3376—3381.  Compare  Abstr.,  1907,  i,  1097).— It  is  pointed  out 
that  the  sugar  obtained  by  hydrolysing  inosic  acid  cannot  be 
r-arabinose,  as  stated  by  Bauer  (Abstr.,  1907,  i,  1098).  The  authors 
confirm  their  view  that  it  is  ^.xylose.  They  have  obtained  it  in  a 
syrupy  form,  have  shown  that  it  gives  the  pentose  reactions,  and  that 
it  is  dextrorotatory.  They  further  show  that  it  does  not  yield  a 
diphenylhydrazone  as  readily  as  does  r-arabinose. 

Levene  and  Jacob's  conclusion  (this  vol.,  i,  931),  that  in  place  of  a 
pentose  inosic  acid  yields  a  tetrose-carboxylic  acid,  is  shown  to  be 
untenable.  J.  J.  S. 

Glucothionic  Acid.  John  A.  Mandel  and  Carl  Neuberg 
{Biochem.  Zeitsch.,  1908,  13,  142  — U7.  Compare  Abstr.,  1905,  ii, 
736). — Preliminary  investigations  show  that  the  product  obtained 
from  the  kidneys  contains  sulphuric  acid  in  a  conjugated  form.  Dextrose 
is  not  a  product  of  hydrolysis,  and  neither  is  the  substance  of  poly- 
sulphide  nature.  For  these  reasons,  the  name  glucothionic  acid  is 
inapplicable.  Names  indicating  the  origin  of  the  product  are  suggested, 
for  example,  renosulphuric  acid.  S.  B.  S. 

Jecorin  and  other  Lecithin  like  Substances  in  the  Liver  of 
the  Horse.  A.  Baskoff  (Zeitsch.  physiol.  Chem.,  1908,^57,  395 — 460). 
— Jecorin  was  prepared  so  that  it  gave  a  constant  N  :  P  ratio  and  a 
constant  yield  »  f  sugar  (about  14%).  It  is  a  diamino»monopho?phatide 
in  Erlandsen's  sense. 

The  alcoholic  extract  of  the  liver  is  evaporated  to  a  syrupy  con- 
sistency, and  treated  with  ether  ;  a  jecorin-like  substance  forms  as 
a  heavy  layer  at  the  bottom  of  the  vessel  ;  there  is  also  a  brown 
precipitate,  insoluble  in  ether  and  alcohol,  which  was  not  further 
investigated.  The  addition  of  alcohol  to  the  etlier  extract  produces  a 
precipitate  of  crude  jecorin,  lecithin  remaining  in  solution.  The  pre- 
cipitate is  again  treated  with  ether,  and  a  jecorin-like  substance  remains 
insoluble;  the  extract,  however,  contains  Drechsel's  jecorin,  which  is 
precipitable  by  alcohol,  and  can  be  purided  by  the  repetition  of  this 
process  three  or  four  times.  W.  D.  H. 

Glutamic  Acid  in  Various  Keratins.  Kmil  Abderhalden  and 
Denes  Fuchs  {Zeitsch.  physioi.  Chem.,  1908,  57,  3:59— 341).— The 
lollowing  table  gives  the  mean  analytical  results  obtained,  in  parts  %  : 

Hoof  of  ox.  Horn  of  ox. 

^ ' ^     ^ ' ^  lioofof 

1  yr.  old.   4  yrs.  old.  1  yr.  old.   4  yrs.  old.  horse. 

Divresidue    90-5             9r5  96-0             96-5  75-4 

Ash 0-14             0-16  0-22             036  0-45 

MeUmin  substances  0-22             0'12  165             0-96  0*9 

Glutamic  acid  liydrochloride 

in  ash-free  dry  residue 180             16-8  13-8             12*9  18-2 

Attention  is  called  to  the  variable  numbers  obtained,  and  to  the  fall 
of  glutamic  acid  and  rise  of  a  h  with  increasing  age.  \V.  D.  H. 
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The  Composition  of  the  Protamine  from  Salmon  Sperma- 
tozoa. Louis  Nelson  (AixL  exp.  Path.  Pharni.^  1908,  69,  331 — 335). 
— The  protamine  was  prepared  by  Schmiedeberg's  method,  and  con- 
verted into  the  platinichloride.  It  was  found  that  an  impurity  could 
be  removed  from  the  latter  by  hot  water.  The  protamine  was  found 
then  to  have  a  composition  corresponding  with  the  formula  Cj^HgYOgNg. 

S.  B.  S. 

Chemistry  of  Protamines.  I.  Protamine  from  the  Sperma- 
tozoa of  the  Caspian  Sturgeon,  Accipenser  Guldens tadtii. 
W.  D.  Malenuck  {Zeitsch.  physiol  Chem.,  1908,  57,  99—112.  Com- 
pare Kura^eff,  Abstr.,  1901,  ii,  462). — For  isolating  protamines  and 
determining  the  yield,  the  method  of  precipitating  with  sodium  picrate 
is  preferred  to  Kossel's  method  of  repeated  solution  of  the  sulphate  in 
water  and  precipitation  with  alcohol.  The  sulphuric  acid  extract  is 
stirred  continuously  with  the  aqueous  picrate  solution  until  a  flocculent, 
orange-yellow  precipitate  is  formed.  The  filtrate  should  be  clear  and 
free  from  opalescence,  and  should  yield  a  further  precipitate  with 
sodium  picrate.  The  precipitated  piorate  is  washed,  dried,  dissolved  in 
acetone,  and  decomposed  with  sulplmric  acid.  A  portion  of  the  picrate 
is  insoluble  in  acetone,  and  this  is  sli  )wn  to  consist  of  adenine  picrate, 
whereas  the  protamine  picrate  is  reidily  soluble.  In  decomposing  the 
acetone  solution  of  the  picrate,  it  is  essential  that  an  excess  of  sulphuric 
acid  is  not  added. 

The  last  traces  of  picric  acid  can  be  removed  by  solution  in  water, 
evaporating  the  solution,  carefully  precipitating  with  alcohol  and 
acetone,  and  rubbing  the  sticky  mass  in  a  mortar  with  acetone  until 
hard.  The  dry  sulphate  prepared  by  such  a  method  usually  contains 
only  0'3%  of  ash  when  dried  at  108 — 110°,  and  gave  the  following 
analytical  results  :  C,  37-64  ;  H,  6*61  ;  N,  20-92,  and  H2SO4,  22-59%. 
Similar  data  were  obtained  with  a  sulphate  which  had  been  converted 
into  the  chloride  by  Goto's  method.  The  formula  G^>jllr,fi'j^-^^,'iVL^^Oj^ 
agrees  best  with  these  data.  J.  J.  S. 

Thymamine,  a  Protamine  from  the  Thymus  Gland.  Louis 
Nelson  {Arch.  exp.  Path.  P/iarm.,  1908,  69,  336— 340).— The  protamine 
was  prepared  by  extracting  the  coagulated  proteins  of  the  glaud  with 
copper  chloride  solution  by  Schmiedeberg's  method,  by  means  of  which 
a  solution  of  the  hydrochloride  is  obtained.  Sodium  hydroxide  is  added 
until  the  reaction  is  neutral,  and  the  filtrate  from  the  precipitate  thus 
produced  evaporated,  when  copper  protein  combinations  separate. 
The  filtrate  from  these  is  diluted  and  evaporated,  and  more  protein 
separates  and  is  filtered  off.  These  processes  are  repeated  until  a 
solution  which  no  longer  gives  a  reaction  with  Millon's  reagent  is 
obtained.  The  protamine  is  prepared  from  this  by  precipitating  as 
phosphotungstate,  and  is  finally  obtained  in  the  form  of  a  platinichloride, 
the  purification  of  which  is  described  in  detail.  Its  composition 
corresponds  with  the  formula  0^^,11 4yOr,N,..  S.  B.  S. 

The  Action  of  Tyrosinase  fromE,^ssula  delica  on  Polypeptides 
which  contain  Tyrosine  and  on  Suprarenine.  Emil  Abdek- 
UALDEN  and   Makkus  Guggenheim  {Zeitseh.  physiol.  Chem.,  1908,  57, 
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329 — 331.  Compare  this  vol.,  i,  237).~In  addition  to  the  poly- 
peptides previously  used,  tyrosinase  rapidly  splits  c?-alanyl-^-tyrosine 
and  ^-leucyl -^-tyrosine.  It  also  decomposes  suprarenine  (adrenaline), 
with  the  rapid  formation  of  a  red  colour,  and  later  of  dark-coloured 
flocculi ;  1-,  d-y  and  c?^-suprarenines  are  all  decomposed  with  equal 
rapidity.  W.  D.  H. 

Milk  Proteins  and  Enzymes.  George  A.  Olson  {J.  Biol.  Chem., 
1908,  5,  261 — 282). — After  removal  of  the  caseinogen  and  albumin, 
milk,  cream,  and  butter  are  stated  to  yield  a  new  protein,  which  is 
precipitable  by  hydrochloric  acid.  It  contains  18*9%  of  nitrogen. 
When  it  is  added  to  milk,  it  produces  partial  digestion  of  the 
caseinogen ;  this  power  is  most  active  at  65°,  and  is  destroyed  at  80". 
After  removal  of  the  new  protein,  the  filtrate  also  has  the  same 
property ;  the  ferment  action  of  the  protein  is  therefore  believed  to  be 
due  to  incorporation.  W.  D.  H. 

The  Scission  by  Diastase  of  Lactose,  Maltose,  and  their 
Derivatives.  H.  Bierry  and  J.  Giaja  {Compt.  rend.,  1908,  147, 
268 — 270). — The  lactone  of  lactobionic  acid  was  treated  with  macera- 
tions of  foetal  intestines  (sheep  and  oxen)  and  with  digestive  juices  of 
snails.  The  former  was  inactive,  whereas  the  latter  caused  the 
production  of  galactose  ;  it  also  acts  on  lactosazone  with  the  production 
of  galactose.  Similar  results  were  obtained  with  the  lactone  of  malto- 
bionic  acid.  These  facts  afford  further  evidence  of  the  specific  nature 
of  the  ferments.  S.  B.  S. 

Action  of  Organo-magnesium  Compounds  on  Arsenious 
Oxide.  Franz  Sachs  and  Hans  Kantorowicz  (Ber..,  1908,  41, 
2767 — 2769). — The  addition  of  powdered  arsenious  oxide  to  an  ethereal 
solution  of  magnesium  phenyl  bromide  leads  to  the  formation  of 
diphenylarsine  oxide  after  thirty  minutes'  lieating,  and  of  triphenyl- 
arsine  after  three  hours.  With  magnesium  p-io\y\  bromide,  only  tri-;;- 
tolylarsine  is  obtained,  whilst  with  magnesium  benzyl  bromide,  after 
three  hours'  heating,  a  substance,  As(CH2Ph)2*OH,H20,  m.  p. 
215 — 216'^,  is  formed  after  the  usual  operations.  C  S. 

Triphenylstibine  Sulphide.  Ludwig  Kaufmann  {Ber.,  1908,  41, 
2762 — 2766). — Contrary  to  the  statement  of  Michaelis  and  lleese 
(Abstr.,  1886^  884),  triphenylstibine  sulphide  can  be  prepared  under 
the  following  conditions  :  Pfeiffer's  triphenylstibine  (Abstr.,  1905,  i, 
164)  is  converted  intd  a  haloid  additive  compound,  preferably  the 
dibromide,  which  is  dissolved  in  alcoholic  ammonia,  and  hydrogen 
sulphide  passed  through  the  solution  until  a  faint  yellow  coloration 
appears  in  the  liquid  ;  the  crystals  which  have  separated  are  recrystal- 
lised  from  alcohol,  whereby  colourless  triphenylstibine  sulphide,  SbPhgS, 
is  obtained,  m.  p.  119 — 120'^.  Prolonged  heating  of  its  solutions  or 
treatment  with  acids,  even  acetic,  causes  decomposition  into  sulphur 
and  triphenylstibine. 

If,  during  the  preparation,  the  current  of  hydrogen  sulphide  is  con- 
tinued,   the    crystals   redissolve    to  a   yellowish-red  solution,    which 
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probably  contains  a  very  labile  antimony  compound,  for,  by  keeping, 
the  liquid  deposits  sulphur,  and  the  colourless  filtrate,  which  is  free 
from  sulphur,  yields  pure  triphenylstibine  by  evaporation.  C.  S. 

Acfcion  of  Qrignard  Reagents  on  Ethyl  Orthosilicate. 
EuGEN  Khotinsky  and  Basile  Seregenkoff  {Ber.,  1908,  41, 
2946 — 2953). — When  ethyl  orthosilicate,  dissolved  in  dry  ether,  is 
added  gradually  to  a  cold  ethereal  solution  of  a  Grignard  reagent, 
the  mixture  heated  for  ten  to  fifteen  minutes  on  the  water- bath,  and 
decomposed  by  50%  acetic  acid,  compounds  are  obtained  of  the  type 
E,*Si(0Et)3.  Only  one  ethoxyl  group  can  be  replaced  (compare 
Tschitschibabin,  Abstr.,  1905,  i,  283).  If  the  heating  is  prolonged,  or 
if  excess  of  the  Grignard  reagent  is  used,  complex  silicon  compounds 
are  formed.  In  order  to  prevent  the  presence  of  any  trace  of  moisture, 
the  reaction  is  carried  out  in  a  current  of  dry  hydrogen. 

Ethyl  orthosilicobenzoate,  SiPh(0Et)3,  b.  p.  232—234°,  has  been 
prepared  by  Ladenburg  (Annalen,  1874,  173,  151);  it  is  hydrolysed 
by  cold  hydriodic  acid,  D  1*7,  yielding  Ladenburg's  silicobenzoic 
acid,  CgHj'SiOgH,  m.  p.  92°,  which  is  also  obtained  when  the  reac- 
tion product  of  an  excess  of  magnesium  phenyl  bromide  and  ethyl 
orthosilicate  (1  mol.)  is  decomposed  by  sulphuric  acid.  By  prolonged 
heating  of  the  mixture  before  decomposition  by  sulphuric  acid,  tri- 
i^ilicobenzoyl silicic  acid,  OH*Si(0*SiPhO)3,  is  obtained,  which  is  also 
found  in  the  high-boiling  residue  in  the  preparation  of  the  ortho-ester  ; 
it  appears  1^ to  be  identical  with  Polis'  compound  (Abstr.,  1886,  618). 
Ethyl  ortliol  :  i-dimethylsilicohenzoate,  C^,Il3Me2*Si(OE^,)3,  b.  p. 
268 — 271°,  obtained  in  a  similar  manner  from  magnesium  m-xylyl 
iodide,  yields,  by  hydrolysis,  the  acid^  CgIl3Me2*Si02H,  m.  p. 
118 — 121°.  The  residue  in  the  distillation  of  the  ester  contains 
trisilico-xylyloylsilicic  acid,  Si(0*SiO'CgH3Me2)3*OH,  an  infusible,  non- 
volatile, greyish-white  powder. 

Ethyl  a-ortho8iliconaphthoate,  CioH7*Si(OEt)3,  has  b.  p.  293—295°, 
and  yields,  by  hydrolysis  with  cold  hydriodic  acid,  a-siliconaphthoic 
acid,  CjoHy'SiO^H,  m.  p.  239°,  softening  at  225°,  and,  by  hydrolysis 
with  cold  concentrated  sulphuric  acid,  a  sulpho-a-siliconaphthoic  acid, 
S03H-CioH(.-Si02H,  m.  p.  88 — 90°  Ethyl  ^-orthosiliconaphtJioate, 
CioH7-Si(OEt)3,  has  b.  p.  270—273°,  and  the  acid.  G^^^^-^iO.^Vi,  m.  p. 
248—250°.  C.  S. 

A  Zirconium  Mercury  Double  Salt.  Walter  Peters  {Ber., 
1908,  41,  3173—3175). — Although  zirconium  tetrachloride  and 
mercury  phenyl  may  be  heated  in  a  closed  tube  or  under  a  pressure  of 
1  mm.  without  undergoing  change,  interaction  takes  place  if  the  tube 
is  evacuated  by  a  water  pump,  owing  to  the  presence  of  water  vapour. 
The  white,  hygroscopic  needles  of  the  salt,  ZrOCl2,2HgClPh,  are 
soluble  in  ether,  and,  when  submitted  to  vacuum  distillation  at 
170 — 210°,  give  a  sublimate  of  mercury  phenyl  chloride  and  a  residue 
of  the  composition  Zr304Cl4,6HgClPh.  Mercury  ethyl  and  mercury 
o-toly]  are  without  action.  W.  R 
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